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SYSTEM AND METHOD FOR COMMUNICATING MEDIA SIGNALS 

RELATED APPLICATION 

This application is a non-provisional application of "Reynolds et al. a provisional application 

entitled "System and Method for Communicating Media Signals" attorney docket number ID-PAT-

00lPRl, application number 60/325,483, filed on September 26, 2001. 

FIELD 

This disclosure relates to a system and method for communicating media signals between 

source and destination devices. More specifically, it relates to a system and method for compressing 

and decompressing streaming and static media signals for efficiently communicating those signals 

between source and destination devices using artificial intelligence mechanism. 

BACKGROUND 

The ability to efficiently communicate streaming and static media between remotely located 

devices is a significant need that has emerged exponentially with the advent of networked 

communications such as the Internet. This need has been recently addressed with substantial 

development resources on a worldwide scale. 

The tenn "media" is herein intended to mean information that may be communicated in the 

form of a signal from a source device to a destination device for use by the destination device; and, 

where used herein, media is generally contemplated to comprise either streaming or static media 

signals. For the purpose of this disclosure, the term "use" as applied to a destination device's operation 

on media signals is intended to include playing (e.g. sounds, images, video), processing (e.g. telemetry 

data), or any other use or operation that is the intended purpose of the media signal. 

The tenns "streaming media" are herein intended to mean media signals that comprise 

information intended to be communicated to and used by a destination device in a temporal, streaming 

fashion. The term "streaming" as applied to streaming media signals is herein intended to include 

signals communicated and processed in a continuous manner over time, or signals that may be 
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signals communicated and processed in a continuous manner over time, or signals that may be 

communicated in a series of discrete packets, pieces, or blocks that are interrelated and may be 

thereafter used by the destination device in a continuous, interrelated fashion. Examples of streaming 

media signals for the purpose of this disclosure therefore include, without limitation, the following 

5 types of media: video, audio, audio combined with video, and data strings such as temporal telemetry. 

The terms "streaming media" are most typically used by reference to digitized forms of data 

representing the subject media. 

The terms "static media" are herein intended to generally mean media that is not "streaming" as 

defined above. Static media signals are of the type that generally may be communicated and are 

10 intended to be used as a single packet, block, or piece. Static media therefore may include for example, 

without limitation the following: a discrete image, an individual and relatively temporally short video 

clip, a sound or sound bite, or a piece or block of information such as telemetry information. It is 

contemplated, however, that such a "single piece" of static media may be of sufficient magnitude to 

consist of a plurality of smaller pieces or sub-parts, such as for example regions or pixels of an overall 

15 image, individual :frames that together form a video clip, digital bits that together comprise a sound, a 

group of sounds that comprise a sound bite, or bits of information that together comprise a larger block 

of information. 

Streaming media generally includes data files that are significantly larger than static media files, 

and also often represent many more variables over the temporal communication of such files than 

20 experienced with most static media files. Therefore, the ability to efficiently compress streaming 

media for appropriate communication to destination devices for use is often a much more complex and 

difficult to achieve goa1. Accordingly, much of this disclosure is provided by reference specifically to 

streaming media communication, and the present invention has been observed to provide significant 

benefits for such communication. However, where streaming media is specifically referenced herein 

25 with respect to this background, and further with respect to ·the many benefits of the present invention 

herein disclosed, static media is also further contemplated where appropriate according to one of 

ordinary skill. 

Many different "type-specific" media systems have been in use for quite a long time for 

transmitting specific types (e.g. video, audio, image, voice, etc.) of streaming and static media signals 

30 between sources and remote destinations. Typical examples of such type-specific media systems 

include television transmission systems, telephone line systems, and radio transmission systems, and 

every television, telephone, and radio is therefore a receiving device for media. Accordingly, the needs 
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for efficient communication of streaming and static media touch upon many diverse communications 

industries, including for example the telephone, television, movie, music, and more recently interactive 

gaming industries. 

Moreover, many medial communications systems, including the various long-standing type-

5 specific systems, are also "format specific", wherein the subject media signals are communicated in a 

particular format such that the source, transmission channel, and destination device must be specifically 

compliant to work within that format. Examples of format specific media systems include for example 

encoded cable television systems that work only for certain types of media and only delivered in 

particular encoded formats from the cable carrier. Therefore, these systems, in hardware and software, 

10 are generally dedicated to only the type and format of media to be provided by the content provider. 

Society's needs have outpaced the abilities of these dedicated, content-specific and format­

specific systems. In particular, these dedicated systems are not structured to accommodate the ever 

increasing client demand, real-time, for specified streaming media. Still further, technology 

developments in the recently interconnected world has tempted the palate of society for the ability to 

15 pull, receive, push, and send multiple types of media in multiple formats using one device. Moreover, 

content providers need to be able to deliver many different media signals to many different types of 

devices in their clients' offices, living rooms, and hands. Individuals and corporations also desire to 

communicate with each other using various different formats and using various different respective 

devices. 

20 Accordingly, a significant industry has emerged for delivering streaming and static media over 

the centralized network of the Internet. Content delivery companies are currently delivering a wide 

range of streaming media, from live horse racing and entertainment to medical telemetry and education, 

over the Internet, and in video and audio formats. According to one published report from DFC 

Intelligence, video streaming on the Internet grew 215 percent in 2000 to over 900 million total streams 

25 accessed. This includes broadband streams, which, made up almost 29 percent of total accesses. This 

same report also estimates that as much as 15 percent of available stream inventory is now being 

exploited with in-stream advertising. In another report published by Internet researcher Jupiter Media 

Metrix, business spending alone on streaming video technology will balloon from one-hundred forty 

million (US$140M) US dollars in 2000 to nearly three billion (US$3B) US dollars by 2005 as 

30 companies tum to electronic interaction in communicating with employees, consumers and other 

businesses. 
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Still further, the population explosion and increasing number of people transmitting on these 

systems has severely impacted the available bandwidth for available information. Therefore, the ability 

to stream media efficiently, using limited bandwidth resources and limited available transmission 

speeds, is of increased societal importance. 

Compression/Decompression Algorithms {"CODECS") 

In view of the exponential demand for communicating the different types of media, various 

compression/decompression systems ("CODEC(s)") have been developed over many years, and have 

10 in particular become the recent topic of significant research and development. Specific types of 

CODECS and systems for managing the operation of CODECS with respect to communicating 

streaming and static media signals have been developed for specific types of media, including for 

example still-frame images such as graphics and photographs, and streaming media. 

15 Image CODECS 

Various different types of static media CODECS have been developed, and a wide variety of 

these CODECS are widely lmown and used. One specific type of static media that has been the topic 

of particular attention includes images (though a long series of interrelated image frames such as in 

20 video context is generally treated as streaming media due to more complex variables, e.g. size and 

temporal relationship between frames, that significantly impact appropriate 

compression/decompression needs). Examples of static media CODECing is therefore herein 

exemplified by reference to certain specific types of conventional image CODEC technologies and 

methods. 

25 The two most common file formats for graphic images on the world wide web are lmown as 

"GIF" and "JPEG" formats, generally considered the respective standards for drawings (e.g. line art) 

and photographs, and are further described together with other image compression modalities for the 

purpose of further understanding as follows. 

"JPEG" is an acronym for "Joint Photographic Experts Group", and is a graphic image file that 

30 complies with ISO standard 10918. Commonly used for photograph compression/decompression, a 

JPEG file is created by choosing from a range of compression qualities, or, as has also been described, 

by choosing from one of a suite of compression algorithms. In order to create a JPEG file, or convert 
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an image from another format to JPEG, the quality of image that is desired must be specified. In 

general, because the highest quality results in the largest file, a trade-off may then be made, as chosen 

by the user, between image quality and image size. The JPEG mode of compression generally 

includes 29 distinct coding processes although a JPEG implementer may not use them all. A JPEG 

5 image is typically given a name suffix ".jpg". 

"GIF" is an acronym for "Graphics Interchange Format", and is generally considered the de 

facto standard form of drawing image compression/decompression for Internet commu_TJ.ication. GIF 

formatting uses a compression algorithm known as the LZW algorithm, which was developed by 

Abraham Lempel, Jacob Ziv, and Terry Welch and made commercially available by Unisys 

10 Corporation (though in general such algorithm has been made publicly available without requiring fee­

bearing licenses). More specifically, a "LZW" compression algorithm takes each input sequence of 

bits of a given length (e.g. 12 bits) and creates an entry in a table, sometimes called a "dictionary" or 

"codebook", for that particular bit pattern. The entry consists of the pattern itself and a shorter code. 

As input is read, any pattern that has been read before results in the substitution of the shorter code, 

15 effectively compressing the total amount of input to something smaller. Earlier approaches, known as 

LZ77 and LZ78, did not include the look-up table as part of the compressed file. However, the more 

recent LZW algorithm modality does include the table in the file, and the decoding program that 

decompresses the file for viewing is able to build the table itself using the algorithm as it processes the 

encoded input. The GIF fonnat uses the 2D raster data type (associated with display screens using 

20 raster Jines) and is encoded in binary. 

Two versions ofGIF formats include GIF 87a, and more recently GIF89a that allows for 

"animated GIF" file creation, or short sequences of images within a single GIF file that are played in 

sequence to present movement or change in the image ( either in an endless loop or through a 

progression that reaches an end). GIF89A also allows for, and also for "interlaced GIF", which is a 

25 GIF image that arrives and is displayed by the receiver first as a fuzzy outline of an image that is 

gradually replaced by seven successive waves of bit streams that fill in the missing lines until full 

resolution is reached. Interlaced GIF allows, for example, a viewer using 14.4 Kbps and 28.8 Kbps 

modems to observe a briefer wait-time before certain information in a subject image may be processed, 

such as for example to make decisions ( e.g. to click on the image to execute an operation such as a 

30 link). 

By presenting waves of resolution filling image sequences, interlaced GIF is similar to 

"Progressive JPEG", which describes an image created using the JPEG suite of compression algorithms 
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that will "fade in" in successive waves. While the progressive JPEG is often observed to be more 

appealing way to deliver an image at modem connection speeds, users with faster cotmections may not 

likely notice a difference. 

"PNG" or "Portable Network Graphics" format has been more recently developed for image 

5 . compression and that, in time, has been publicized to replace the GIF format for Internet use (though 

not generally the JPEG format allowing size/quality trade-offs). This format has been developed for 

public consumption and development. Similar to GIF, PNG is considered a "lossless" compression 

fonnat, and therefore all image information is restored when a compressed file is decompressed during 

viewing. However, PNG formatted files are generally intended to be from 10 to 30 percent more 

10 compressed than with a GIF format. Further aspects of PNG file formats are provided as follows: (i) 

color transparency may not be limited to only one color, but the degree of transparency may be 

controlled ("opacity"); (ii) "interlacing" of images is improved versus standard GIF; (iii) "gamma 

correction" is enabled, allowing for "tuning" of images in terms of color brightness required by specific 

display manufacturers; (iv) images can be saved using true color, palette, and gray-sca]e fonnats 

15 similar to GIF; and (v) "animation" is generally not supported, though PNG is generally considered 

extensible and therefore software may be layered to provide for such scriptable image animation. 

"TIFF" is an acronym for "Tag Image File Format", and is a common format for exchanging 

raster graphics ( or "bitmap") images between application programs, such as for example graphics used 

for scanner images. A TIFF file is usually given a name suffix of".tif' or ".tiff', and had generally 

20 been developed in the mid-1980's with the support of Adobe Software, Microsoft, and Hewlett­

Packard. TIFF files can be in any of several classes, including gray scale, color palette, or RGB full 

color, the descriptions and differences of which are further developed elsewhere herein this disclosure. 

TIFF files may also include files with JPEG, LZW, or CCITT Group 4 standard run-length image 

compression, which are also further described elsewhere herein. As one of the most common graphic 

25 image fonnats, TIFF files are typically used in desktop publishing, faxing, 3-D applications, and 

medical imaging applications. 

30 

Video CODECS 

Video compression has been the topic of intense development for various applications, 

including, for example: pre-recorded video ( e.g. "video-on-demand"), teleconferencing, and live video 

(e.g. broadcasts). "Desk-top" computers, wireless devices, conventional televisions, and high 
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definition televisions are examples of the different types of receiving devices that an efficient video 

compression system must serve. 

fu general, video CODEC algorithms operate on either or both of an individual, frame-by-frame 

basis, and/or on a "temporal compression" basis wherein each frame is the most common video 

5 compression algorithms in conventional use are based on several mathematic principles, including the 

following: Discrete Cosine Transforms ("DCT'), Wavelet Transfonns and Pure Fractals. 

"Discrete Cosine Transforms" or "DCT' s" are by far the most popular transforms used for 

image compression applications . In general, DCT is a technique for representing waveform data as a 

weighted sum of cosines. The DCT is similar to the discrete Fourier transform: it transforms a signal or 

1 0 image from the spatial domain to the frequency domain. The DCT helps separate the image into parts 

(or spectral sub-bands) of differing importance (with respect to the image's visual quality). Reasons for 

its popularity include not only good performance in terms of energy compaction for typical images but 

also the availability of several fast algorithms. DCTs are used in two international image/video 

compression standards, JPEG and MPEG. 

15 "Wavelet transforms" are generally mathematical algorithms that convert signal data into a set 

of mathematical expressions that can then be decoded by a destination receiver device, such as for 

example in a manner similar to Fourier transform. Wavelets have been observed to enhance recovery 

of weak signals from noise, and therefore images processed in this manner can be enhanced without 

significant blurring or muddling of details. For this reason, wavelet signal processing has been 

20 particularly applied to X-ray and magnetic-resonance images in medica] applications. In Internet 

communications, wavelets have been used to compress images to a greater extent than is genera1ly 

possible with other conventional methods. In some cases, the wavelet-compressed image can be as 

small as about 25 percent the size of a similar quality image using the more familiar JPEG format, 

which is discussed in further detail elsewhere in this disclosure. Thus, for example, a photograph that 

25 requires 200Kb and takes a minute to download in JPEG format may require only 50Kb and take only 

15 seconds to download in wavelet-compressed format. A wavelet-compressed image file is often 

given a name suffix ".wif', and either the receiver (e.g. futemet browser on a computer receiver) must 

support these format specific files, or a plug-in program will be required to read such file. 

Fractal image compression is a modem technique of lossy image coding that provides several 

30 improvements over existing Fourier series compression schemes. Edge depiction is improved since, 

when modeled as a step function, edges require a large number of Fourier series tenns to properly 

depict. Other advantages of fractals include fast decoding time and scale independence. Fractal 
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compression is based on Mandelbrot sets which take advantage of a self similar, scaling dependent, 

statistical feature of nature (Mandelbrot, 1983). Fractal compression and decompression involves a 

clustering approach to find regions which show the same characteristics as a sample region 

independent of rotation and scale. The fractal image compresses images as recursive equations and 

5 instructions about how to reproduce them. The equations describe the image in terms of the 

relationships between its components. The reduction in storage need is due to the fact that fractal 

compression saves equations and instructions instead of a pixel representation of the image. 

"MPEG" is an acronym for Moving Picture Experts Group and has come to be used 

synonymously with certain evolving video and audio compression standards promulgated therefrom. 

10 In general, to use MPEG video files, a personal computer is required with sufficient processor speed, 

internal memory, and hard disk space to handle and play the typically large MPEG file, usually given 

the name suffix ".mpg". A specified l\1PEG viewer or client software that plays 'NIPEG files must be 

available on the client system, and generally can be downloaded shareware or versions of commercial 

MPEG players from various sites on the Web. The modes of operation for MPEG formatted media are 

15 herein described by reference to these sequentially evolved standards as follows. 

More specifically, MPEG-1 standard was designed for coding progressive video generally at a 

transmission rate of about I .5Mbps. This was generally designed for the specific application for 

Video-CD and CD-I media. MPEG-1 audio layer-3 ("l\1P3") has also evolved from early MPEG work. 

"IVIPEG-2" is a standard generally designed for coding interlaced images at transmission rates above 4 

20 Mbps, and was generally intended for use with digital TV broadcast and digital versatile disk. Though 

it is generally observed that many MPEG-2 players can handle MPEG-1 data as well, the opposite is 

not generally observed to be true and lVIPEG-2 encoded video is generally incompatible with lVIPEG-1 

players. Yet another progressive standard, "MPEG-3", has also been proposed for use with high 

definition television ("HDTV"), though in general MPEG-3 has merged with MPEG-2 which is 

25 . generally believed to meet the HDTV reqwrements. Finally, an "MPEG-4" standard has also been 

most recently developed and is intended to provide a much more ambitious standard to address speech 

and video synthesis, fractal geometry, and computer visualization, and has further been disclosed to 

incorporate artificial intelligence in order to reconstruct images. 

MPEG-1 and -2 standards define techniques for compressing digital video by factors varying 

30 from 25: 1 to 50: 1. This compression is achieved according to these standards generally using five 

different compression techniques: (i) discrete cosine transform (DCT), which is a frequency-based 

transform; (ii) "quantization", which is a teclmique for losing selective infonnation, e.g. lossy 
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prediction'', wherein some images are predicted from the pictures immediately preceding and following 

the image. 

Further more detailed examples of commercially available video compression technologies 

include: Microsoft Media Player™ (available from Microsoft Corporation), RealPlayer™ or 

5 RealSystem G2™ (commercially available from Real Networks™), Apple's QuickTime™ 

( commercially available from Sorenson™); and "VDff'. The Microsoft Media Player™ is generally 

believed to apply the MPEG standard of CODEC for compression/decompression, whereas the others 

have been alleged to use proprietary types of CODECS. Standard compression algorithms, s1:ch as 

MPEG4, have made their way into the hands of developers who are building embedded systems for 

10 enterprise streaming, security, and the like. 

One example of a more recent effort to provide streaming video solutions over Wireless and IP 

networks has been publicized by a company named Emblaze Systems (LSE:BLZ). This company has 

disclosed certain technology that is intended for encoding and playback of live and on-demand video 

messages and content on any platform: PC's, PDA's, Video cell phones and Interactive TV. Emblaze 

15 Systems is believed to be formerly GEO Interactive Media Group. The following Published 

International Patent Applications disclose certain streaming media compression technologies that is 

believed to be related to Emblaze Systems to the extent that GEO Interactive Media Group is named as 

"Assignee": W09731445 to Carmel et al.; and WO9910836 to Carmel. The disclosures of these 

references are herein incorporated in their entirety by reference thereto. 

20 Another company that has published CODEC technology that is intended to improve 

communication of streaming media for wireless applications is PacketvideoTM Corporation, more 

specifically intending to communicate streaming video to cellular phones. In addition, they are 

believed to be promoting CODEC technology that is intended to track temporal scalability and signal 

error resistance in order to protect video and audio streams from the hazards of the wireless 

25 environment. U.S. Patent No. 6,167,092 to Lengwehasatit discloses further examples of certain 

streaming media compression/decompression technology that are believed to be associated with 

Packetvideo as the named "Assignee" on the face of this Patent reference. The disclosure of this patent 

reference is herein incorporated in its entirety by reference thereto. 

Another prior reference discloses CODEC technology that is intended to provide a cost 

30 effective, continuously adaptive digital video system and method for compressing color video data for 

moving images. The method involves capturing an analog video frame and digitizing the image into a 

preferred source input format for compression using a combination of unique lossy and lossless digital 
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Another prior reference discloses CODEC technology that is intended to provide a cost 

effective, continuously adaptive digital video system and method for compressing color video data for 

moving images. The method involves capturing an analog video frame and digitizing the image into a 

preferred source input format for compression using a combination of unique lossy and lossless digital 

5 compression techniques including sub-band coding, wavelet transforms, motion detection, run length 

coding and variable length coding. The system includes encoder and decoder (CODEC) sections, 

generalJy disclosed to use a "Huffman" encoder, for compression and decompression of visual images 

to provide high compression that is intended to provide good to excellent video quality. The 

compressed video data provides a base video layer and additional layers of video data that are 

10 multiplexed with compressed digital audio to provide a data stream that can be packetized for 

distribution over inter or intranets, including wireless networks over local or wide areas. The CODEC 

system disclosed is intended to continuously adjust the compression of the digital images frame by 

frame in response to comparing the available bandwidth on the data channel to the available bandwidth 

on the channel for the previous frame to provide an output data stream commensurate with the 

15 available bandwidth of the network transmission channel and with the receiver resource capabilities of 

the client users. The compression may be further adjusted by adjustment of the frame rate of the output 

data stream. 

Further more detailed examples of CODEC systems that are intended for use at least in part for 

streaming video communication are disclosed in the following U.S. Patent Nos.: 6,081,295 to Adolph 

20 et al.; 6,091,777 to Guetz et al.; 6,130,9Il to Lei; 6,173,069 Bl to Daly et al.; 6,263,020 Bl to Gardos 

et al.; 6,272,177 to Murakami et al.; and 6,272,180 Bl to Lei. The disclosures of these references are 

herein incorporated in their entirety by reference thereto. 

Most if not all prior streaming video compression methodologies look to the extremely complex 

mathematical tools within such CODECS, and subtle changes to them, to carry "one size fits all" video 

25 over public and private networks of all types, from ultra-low bandwidth networks such as that found in 

wireless networks, to satellite communications to ultra-high speed fiber optic installations. Among the 

various conventional methods of compression, there are generally user-definable parameters, including 

tradeoffs between image size, frame rate, color depth, contrast, brightness, perceived frame quality, 

buffer length, etc. Further, within the algorithms themselves there are numerous non-user definable 

30 qualities and weighted calculations. It is up to the developers to set these one time for one "general" 

interest, and then package and ship the product. 
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However, while the video streaming market continues to grow rapidly, the world has not chosen 

one standard for compression as no one algorithm is ideal for all video sources, destinations, or 

transmission modalities. While a first CODEC may be best for one type of signal, or for a first portion 

of a signal ( e.g. frame or scene comprising a series of frames), another second CODEC may be best for 

5 another type of signal, or even another second portion of the same signal. Still further, one CODEC 

may be best suited for compression/decompression of a particular streaming signal among send, 

receive, and transmission devices in a communications network; another second CODEC may be better 

suited than the first for the same streaming media signal but for another set of communication device 

parameters. For example, some video streams may deliver color to handheld devices while other video 

10 streams can take advantage of the loss of pixels in a black and white transmission to a cellular phone to 

increase :frame rate. Required sound quality, frame rates, clarity, and buffering tolerance all decidedly 

impact the compression algorithm of choice for optimized video and audio delivery across multiple 

platforms. 

In fact, certain communication device parameters may be sufficiently transient during the 

15 streaming media transmission such that an initially appropriate CODEC for an initial set of parameters 

may be rendered less efficient than another CODEC due to changes in those parameters during the 

same streamed signal transmission. Examples of such transient parameters include, without limitation: 

available band width in the data transmission channel, available memory or processing power in either 

the send or receiving devices, and dedicated display resolution/window in the receiving device ( e.g. 

20 minimizing windows on a screen). These problems are compounded exponentially by a vast number of 

iterations of different combinations of such factors that may differentiate one CODEC from another as 

being most efficient for compression, decompression, and delivery of a specific streaming media signal 

along a particular communications device system. 

As CODEC systems are "format-specific", source and· destination devices must be "pre-

25 configured" to communicate media signals between each other according to common, specific 

compression/decompression modalities, else transcoders must be used. However, even if conventional 

transcoders are used, constraints in the communication system ( e.g. source, transmission channel, 

destination device) are not generally considered and the communication may be significantly faulty. 

For the purpose of further illustration, Figures IA and 1B show two different schematic representations 

30 of conventional methods for communicating media between source 110 -120 and destination devices 

130 -140. These illustrations specifically exemplify streaming video communication, though other 

media forms may be represented by similar systems. 
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It has been observed that CODEC algorithms can generally be modified for a specific 

application and then perform better than a similar unmodified set over that limited example. However, 

this general1y must be done either for a series of frames, or ideally, for each individual frame. Some 

DCT based algorithms have as many as two bil1ion mathematical operations occurring for each frame 

5 at higher resolutions and lower perceived quality. This is entirely too much math for average 

machines, even commercial servers, to perform thirty to sixty times in a single second. This is the 

reason for the advent of the dedicated compression board or ASIC. 

Audio CODECS 

10 

In addition to society's recent interests in improving video compression, audio compression has 

likewise been the topic of significant efforts also for various live or pre-recorded applications, 

including audio broadcast, music, transmission synchronized with video, live interactive voice (e.g. 

telephone). Any and all of these audio compression applications must be compatible with a wide range 

15 of client-side receiver/players, such as on a multitude ofhandheld or desk-top devices having widely 

varied capabilities and operating parameters. 

Conventional audio CODECS generally comprise several different types, a few of which are 

herein briefly summarized for the purpose of illustration. 

"Code Excited Linear Predict.ion" or "CELP" is a type of speech compression method using 

20 wavefonn CODECS that use "Analysis-by-Synthesis" or "AbS" within the excitation-filter framework 

for waveform matching of a target signal. CELP-based CODECS have recently evolved as the 

prevailing technique for high quality speech compression, and has been published to transmit 

compressed speech of toll-quality at data rates nearing as low as about 6 kbps. However, at least one 

publication discloses that the quality of CELP coded speech is reduced significantly for bit rates at or 

25 below 4 kbps. 

"Vocoders" are speech CODECS that are not based on the waveform coding scheme, but rather 

use a quantized parametric description of the target input speech to synthesize the reconstructed output 

speech. Vocoders have been disclosed to deliver better speech quality at low bit-rates, such as about 4 

kbps, and have been developed for such applications. Low bit rate vocoders use the periodic 

30 characteristics of voiced speech and the "noise-like" characteristics of stationary unvoiced speech for 

speech analysis, coding and synthesis. Some early versions ofvocoders (e.g. federal standard 1015 

LPC-10, use a time-domain analysis and synthesis method. However, most of the more recent versions, 
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which at least one publication labels "ham1onic coders", utilize a harmonic spectral model for voiced 

speech segments. 

Notwithstanding the previous description of certain specific speech compression techniques, a 

vast number of speech CODECs and standards have been developed by industry and managed by 

5 industry and nonprofit groups. Examples of such groups include without limitation the following, and 

their standards are often used as reference types of CODECS: the European Telecommunications 

Standards Institute ("ETSI"); the Institute of Electrical and Electronics Engineers ("IEEE"); and the 

International Telecommunication Union Telecommunications Standards Sector ("ITU-T"), formerly 

the "CCITT". 

One more recently disclosed method and apparatus for hybrid coding of speech, specified at 4 

Kbps, encodes sppech for communication to a decoder for reproduction of the speech where the speech 

signal is classified into three types: (i) steady state voiced or "hannonic"; (ii) stationary unvoiced; and 

(iii) "transitory" or "transition" speech. A particular type of coding scheme is used for each class. 

Harmonic coding is used for steady state voiced speech, "noise-like" coding is used for stationary 

15 unvoiced speech, and a special coding mode is used for transition speech, designed to capture the 

location, the structure, and the strength of the local time events that characterize the transition portions 

of the speech. The compression schemes are intended to be applied to the speech signal or to the LP 

residual signal. 

Another recently disclosed method and arrangement for adding a new speech encoding method 

20 to an existing telecommunication system is also summarized as follows. A CODEC is 'introduced into 

a speech transmitting transceiver of a digital telecommunications system in order to use a "new" 

CODEC and an "old" CODEC in parallel in the system. A CODEC is selected by implementing a 

handshaking procedure between transceivers where a speech encoding method is implemented in al1 

transceivers and previously used in the telecommunications system concerned. The handshaking is 

25 used at the beginning of each connection. At the beginning of a phone call and after handover, the 

method checks whether both parties can also use the new speech encoding. The handshaking messages 

have been selected so that their effect on the quality of speech is minimal, and yet so that the 

probability of identifying the messages is maxima]. 

Still another relatively recent reference discloses a tunable perceptual weighting filter for 

30 tandem CODECS intended for use in speech compr?ssion. Specific filter parameters are tuned to 

provide improved perfromance in tandeming contexts. More specifically, the parameters used are 10th 
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order LPC predictor coefficients. This system is specified to use "Low-Delay Excited Linear 

Predictive" CODECS, or "LD-CELP". 

Further more detailed examples of streaming audio communications systems using CODECS 

such as according to the examples just described are provided in the following US Patent references: 

5 6,144,935 to Chen et al.; 6,161,085 to Haavisto et al.; and 6,233,550 to Gersho. The disclosures of 

these references are herein incorporated in their entirety by reference thereto. 

Artificial Intelligence ("Al") and Neural Networks with CODECS 

Various systems and methods have been recently disclosed that are intended to integrate 

artificial intelligence ("Al") or neural networks with the compression and decompression of streaming 

media signals. 

The terms "artificial intelligence" are herein intended to mean the simulation of human 

intelligence processes by computer systems, including learning (the acquisition of information and 

15 rules for using the information), reasoning (using the rules to reach approximate or definite 

conclusions), and self-correction. Particular applications of A1 include "expert systems", which are 

computer programs that simulate judgment and behavior of a human or organization that has expert 

knowledge and experience in a particular field. Typically, expert systems contain a knowledge base to 

each particular situation that is described to the program, and can be enhanced with additions to the 

20 knowledge base or to the set of rules. 

The terms "neural network" are herein intended to mean a system of programs and data 

structures that approximates the operation of the human brain, usually involving a large number of 

processors operating in parallel, each with its own small sphere of knowledge and access to data in its 

local memory. Typically, a neural network is initially trained or fed large amounts of data and rules 

25 about data relationships, after which a program can tell the network how to behave in response to an 

external stimulus ( e.g. input information). In making determinations, neural networks use several 

principles, including without limitation gradient-based training and fuzzy logic. Neural networks may 

be further described in terms of knowledge layers, generally with more complex networks having 

deeper layers. In "feedfoiward" neural network systems, learned relationships about data can "feed 

30 forward" to higher layers of knowledge. Neural networks can also learn temporal concepts and have 

been widely used in signal processing and time series analysis. Other published applications of neural 
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networks include oil exploration data analysis, weather prediction, the interpretation of nucleotide 

sequences in biology Jabs, and the exploration of models of thinking and consciousness. 

The terms "fuzzy logic" are herein intended to mean an approach to computing based upon 

"degrees of truth" rather than "Boolean logic" which operates within only a true/false (or "binary", as 1 

5 or 0) domain. Fuzzy logic was first advanced by Dr. Lotfi Zadeh of the University of California at 

Berkeley in the 1960's in relation to work on a problem of computer understanding of natural language, 

which is not easily translated into absolute Boolean logic terms. Fuzzy logic often does include the 

cases ofO and 1 as extreme cases of truth, but also includes the various states of truth in between (e.g. a 

determination of that the state of being is at some threshold, such as 0.98, may assists in making a 

10 decision to assign a 1 with an acceptably low occurrence of error in an operation). 

One example of a previously disclosed streaming media compression/decompression system 

intended to use with artificial intelligence through a neural network uses a Radon transform in order to 

compress data such as video data. Several previously disclosed AI and/or neural network systems are 

intended to use AI and/or neural networks for the purpose of error correction during use of certain 

15 specified lossless compression CODECS. For example, a learning system is employed to determine a 

difference between what was received by a receiver after compression and transmission and what is 

predicted to have been received at the transmission end. That difference is processed as learning to 

modify the tuning of the CODEC for an additional transmission. 

Another example of a disclosed method and device is intended to extrapolate past signal-history 

20 data for insertion into missing data segments in order to conceal digital speech frame errors. The 

extrapolation method uses past-signal history that is stored in a buffer. The method is implemented 

with a device that is disclosed to utilize a finite-impulse response ("FIR"), multi-layer, feed-forward, 

artificial neural network that is trained by back-propagation for one-step extrapolation of speech 

compression algorithm ("SCA") parameters. Once a speech connection has been established, the 

25 speech compression algorithm device begins sending encoded speech frames. As the speech frames are 

received, they are decoded and converted back into speech signal voltages. During the normal 

decoding process, pre-processing of the required SCA parameters will occur and the results stored in 

the past-history buffer. If a speech frame is detected to be lost or in error, then extrapolation modules 

are executed and replacement SCA parameters are generated and sent as the parameters required by the 

30 SCA. fu this way, the information transfer to the SCA is intended to be transparent, and the SCA 

processing continues as usual. This disclosure alleges that the listener will not normally notice that a 
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speech frame has been lost because of the smooth transition between the last-received, lost, and next­

received speech frames. 

Further more detailed examples of systems that are intended to use artificial intelligence and/or 

neural networks in systems for media compression and/or decompression, generally relating to media 

5 type-specific CODEC methods ( e.g. speech, video), are variously disclosed in the following U.S. Patent 

References: 5,005,206 to Naillon et al.; 5,041,916 to Yoshida et al.; 5,184,218 to Gerdes; 5,369,503 to 

Burel et al.; 5,598,354 to Fang et al.; 5,692,098 to Kurdziel; 5,812,700 to Fang et al.; 5,872,864 to 

Imade et al.; 5,907,822 to Prieto, Jr.; and 6,216,267 to Mitchell. Still further examples are provided in 

the following Published International Patent Applications: WO 01/54285 to Rising; EPO 0372608 Al 

10 to Naillon et al.. The disclosures of all these references cited in this paragraph are herein incorporated 

in their entirety by reference thereto. 

Other disclosures of CODEC systems using feedback or other systems for op~rating CODECS 

for use in processing a variety of streaming media signals, but that are not believed to specifically use 

the labels "AI" or "neural networks", are disclosed in the following U.S. Patent Nos.: 6,072,825 to 

15 Betts et al.; 6,182,034 Bl to Malvar; 6,253,165 Bl to Malvar; 6,256,608 Bl to Malvar. The 

disclosures of these references are herein incorporated in their entirety by reference thereto. 

Notwithstanding the significant advancements in CODEC algorithms themselves, and despite 

prior intended uses of AI and other feedback systems· for operating CODECS in order to improve 

20 compression efficiencies in communication, there is still a need for significant improvement in the 

ability to efficiently provide a wide variety of streaming media signals to a wide variety of destination 

receiver devices over a wide variety of transmission channels with varied bandwidths and 

communication protocols. 

There is still a need to incorporate AI and/or neural networks to apply an appropriate CODEC 

25 for communication of a streaming media signal based upon a variety of parameters, including without 

limitation one or more of the following: (a) the automated choosing ofan appropriately optimized 

CODEC from a library of available CODECS of different types and operation, including in particular 

based upon an intelligent knowledge of the chosen CODEC's operation compared to the other 

CODEC's operation and/or against a standard, (b) a pre-trained and/or iteratively learned knowledge of 

30 the particular CODEC's operation within a given set of operating parameters representative of the 

existing situation; and (c) a tuning ofthe appropriate CODEC based upon an intelligent knowledge of 
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its operation with respect to either or both of the existing situation or a test situation with reference 

parameters. 

In particular, there is still a need for such an intelligent CODEC system that bases an applied 

CODEC upon an existing situation that is defined by one or more of the following: parameters of the 

5 streaming media signal itself; parameters of the transmission channel capabilities and constraints; and 

parameters of the receiver device capabilities and constraints. 

Still further, there is also still a need for such an intelligent CODEC system that operates based 

upon an intelligent knowledge with respect to all of these operations and situational parameters in order 

to optimize the appropriate compression, transmission, decompression, and playing of the subject 

10 streaming media signal. 

Conventional Transcoders for Streaming Media 

Also of recent interest in the field of streaming media communication is providing 

15 intercommunication between the wide array of"format-specific" encoding systems in present use. An 

existing field of various different format-specific systems and pre-encoded content has created a widely 

fragmented ability to process encoded content, resulting in a significant quagmire of compatibility 

issues between content providers and client users. If one client desires to see or hear streaming content 

from a particular source and that content must be put through a CODEC for compression, a compatible 

20 CODEC must be used on the client side for decompression to enjoy the signal. Unfortunately, source 

content is often married to only a few, and often only one, specific CODEC schemes. Therefore, if a 

client requests such encoded content ( or if the source desires to push the encoded content to a particular 

client), one of two criteria must be met: (1) the client must dovvnload or otherwise possess the format­

specified CODEC ( decoder); or (2) the source media must be put through a "transcoder" in order to 

25 decode the source media from the first format into a second format that is compatible with the client's 

device/system. The term "transcoder" is herein intended to mean a system that converts a media signal 

from one encoded (i.e. compressed) format to another. 

Various techniques for transcoding one media format into another have been previously 

disclosed. Figure 1C shows one illustrative example of the general process that is characteristic of 

30 many known transcoding techniques. More specifically, a request 159 is first received from a 

particular type of device or player for content that exists in an initial, uncompatible format. According 

to the specific example shown in Figure 1 C, a request 159 from a Microsoft Media™ Player for Real™ 

Video Content is received. As the content is specifically requested, the content is decoded from the 
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initial format ( e.g. Real-encoded format), and is then "re-encoded" into the appropriate format for the 

requesting player ( e.g. Microsoft Media™ format). This re-encoded media is then served to the 

requesting client for decoding within the resident system of that player. 

This conventional system has significant scalability limitations, in that simultaneous feeds on 

5 multiple channels for multiple clients must be supported by an equal number of transcoders. For 

example, Figure ID shows a schematic implementation of the conventional transcoding technique just 

described as it manages four simultaneous stream requests from four Microsoft Media Players, wherein 

the requested content is initially encoded in Real™ format. The system architecture necessary to 

support the four encoders 151 - 154 and four decoders 155 - 158 requires significant computing 

10 resources. For example, it is believed that each encoder 151 - 154 provided in the example requires a 

computer having a 600 MHz (e.g. Pentium™ III) having 128 Mbytes of RAM available, or dual 400 

.MHz processors ( e.g. Pentium II) with 256 Mb available RAM. It is further believed that each decoder 

155 - 158 needs a 233 MHz machine ( e.g. Pentium TM II) having 64 Mb of available RAM. So, four 

such streams requires the equivalent of a Quad 900 Xeon (available from Compaq, Hewlett Packard, 

15 Dell and IBM, estimated to cost at the time of this disclosure about $9K retail). This is for four 

simultaneous streams - society is presently demanding thousands upon thousands of simultaneous 

streams. 

There is still a need for a transcoder system that efficiently converts multiple format-specifically 

encoded streaming media signals into multiple other fonnats using minimal computing resources and in 

20 a cost-efficient manner. 

Parameters Affecting Media Communication 

For the purpose of further illustrating the many variables that may impact the choice of an 

25 appropriate CODEC in order to communicate a particular streaming media signal to a desired target, 

the following is a brief summary of various different types of streaming video fomiats and processing 

systems. It is believed that these different systems each generally require different types of 

compression modalities ( e.g. CODECS) in order to optimize communication and playing of streaming 

media signals in view of available transmission speeds and bandwidth, as well as receiver processing 

30 parameters. 

Although certain specific types of communications formats and systems are further herein 

described in detail, the following Table 1 provides a summary of a significant cross-section of the 
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various different communications systems and transmission carriers currently available or disclosed in 

view of available speed or bandwidth. 

TABLE 1: Data Rates of Various Communications Carrier systems 

E-2 

Cable modem 

Token Ring/802.5 

lOMbps 

Seed 

28 Kbps 
30 (El) assignable 6 
lus control channel; 
T-1) or 2.048 El 

16 Mbps (also 4 Mbps) 

68Mb s 

Ph sical Medium 

in space (wireless) 

19 

sual1y uses 
e systems, 
rupstream 

A lication 

obile telephone for business and personal 

obile telephone for business and personal 

e base signal on a channel in the set of 
ls 

RJ: Faster home and small business access 
RI: Medium and large enterprise access 

iness access 

ple devices; several 
n-Apple devices 

elepbone for business and personal use 
e in 2002 or later) 

ome, small business, and enterprise access 
usin existin co er lines 

~arries four multiplexed E-1 signals 

Home, business, school access 
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OC-1 1.84Mbps 

Comments & Key for Table: 
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dware and WAN lines 
et) interconnection between 

LAN devices and faster WAN lines 

lions with 10 Mbps Ethernet cards can 
lo a Fast Ethernet LAN 

ous voice conversations 

rge company backbone 
Internet backbone 

(i)The term "Kbps" as the abbreviation for "thousands ofbits per second." In international English outside the U.S., the equivalent 
usage is "kbits s-1

" or "kbits/s". 
(ii) Engineers use data rate rather than speed, but speed (as in "Why isn't my Web page getting here faster?") seems more meaningful 
for the less technically inclined. 
(iii) Relative to data transmission, a related term, bandwidth or "capacity," means how wide the pipe is and how quickly the bits can 
be sent down the channels in the pipe. These "speeds" are aggregate speeds. That is, the data on the multiple signal channels within the 
carrier is usua11y allocated by channel for different uses or among different users. 

Key: (i) "T" = T-carrier system in U.S., Canada, and Japan .... (ii) "DS"= digital signal (that travels on the T-carrier or E-carrier) ... (iii) 
"E" = Equivalent of "T" that uses all 8 bits per channel; used in countries other than U.S. Canada, and Japan .... (iv) "OC" = optical 
carrier (Synchronous Optical Network) "STM" = Synchronous Transport Modules (see Synchronous Digital Heirarchy). (v) Only the 
most common technologies are shown. (vi) "Physical medium" is stated generaUy and doesn't specify the classes or numbers of pairs 
of twisted pair or whether optical fiber is single-mode or multimode. (vii) The effective distance of a technology is not shown. (viii) 
There are published standards for many of these technologies. 

Cable modem note: The upper limit of 52 Mbps on a cable is to an ISP, not currently to an individual PC. Most of today's PCs are 
limited to an internal design that can accommodate no more than l O Mbps ( although the PCI bus itself carries data at a faster speed). 
The 52 I\fups cable channel is subdivided among individual users. Obviously, the faster the channel, the fewer channels an ISP will 
require and the lower the cost to support an individual user. 

Internet Carrier Systems 

Communication of streaming video via the Internet may take place over a variety of 

transmission modalities, including for example digital subscriber lines ("DSL"), "Tl" lines, cable 

modem, plain old telephone service ("POTS") dial-up modem, and wireless carriers. While a 

description of the many different wireless transmission modalities is treated separately herein, a 
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summary of various of these other transmission modes is herein provided immediately below for the 

purpose of further illustration as follows. 

The terms "POTS" or "plain old telephone service", or "dial-up", as applied to communications 

transmission channels, are herein interchangeably used. These terms are intended to mean "narrow-

5 band" communication that generally connects end users in homes or small businesses to a telephone 

company office over copper wires that are wound around each other, or "twisted pair". Traditional 

phone service was created to let you exchange voice information with other phone users via an analog 

signal that represents an acoustic analog signal converted into an electrical equivalent in terms of 

volume (signal amplitude) and pitch (frequency of wave change). Since the telephone company's 

10 signaling is already set up for this analog wave transmission, it's easier for it to use that as the way to 

get information back and forth between your telephone and the telephone company. Therefore, dial-up 

modems are used to demodulate the analog signal and tum its values into the string of O and 1 values 

that is called digital information. Because analog transmission only uses a small portion of the 

available amount of information that could be transmitted over copper wires, the maximum amount of 

15 data that you can receive using ordinary modems is about 56 Kbps. The ability of your computer to 

receive information is constrained by the fact that the telephone company filters information that 

arrives as digital data, puts it into analog form for your telephone line, and requires your modem to 

change it back into digital. In other words, the analog transmission between your home or business and 

the phone company is a bandwidth bottleneck. 

20 With "ISDN", or "Internet subscriber digital network", which some consider to be a limited 

precursor to DSL, incoming data rates up to about 128 Kbps may be achieved for some end user 

clients. 

A "DSL" or "digital subscriber line" is generally defined as a "broadband" transmission carrier 

for communicating high-bandwidth communication over ordinary copper telephone lines. Many 

25 different types ofDSL services have been disclosed, having generally varied data rates and intended 

applications. Though further discussion is herein provided about certain of these DSL types, the 

following Table 2 provides a summary ofinformation for certain of these DSL types for the purpose of 

further developing an overview understanding: 
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TABLE 2: Types of known DSL services. 

DSLType Description 

IDSL 

CDSL 

HDSL 

SDSL f1Symrr1etric DSL 

ADSL 

RADSL 

UDSL 

,VDSL 

128 Kbps 

Data Rate 
Do,vnstream; 

U stream 

ps duplex on three 

ps duplex (U.S. and 
ps {Europe) on a single 

du lex line downstream and u strea 

l.544 to 6.J Mbps downstream; 
16 to 640 Kbps upstream 

12.9 to 52.8 Mbps downstream; 
1.5 to 2.3 Mbps upstream; 
I .6 Mbps to 2.3 Mbps downstream 

Distance Limit 

.544 Mbps at 
8,000 feet; 
.048 Mbps at 
6,000feet; 
.312 Mpbs at 
2,000 feet; 
.448 Mbps al 9,00 

PCT /US02/3087 4 

Application 

1 (no voice on the same line 

less home and small business 
· similar to DSL Lite 

d ADSL; sacrifices speed 
ng to install a splitter at 
me or business 

tandard ADSL; sacrifices speed 
· g to install a splitter at 

or business 

ess 

as for HDSL but requiring 
one line of twisted-pair 

Used for Internet and Web access, 
otion video, video on demand, 

emote LAN access 

Typically published data rates for DSL service, which may vary depending upon distance from 

the central office of the offering service company, includes rates up to 6.1 Mbps (theoretically 

5 published at 8.448 Mbps), which is believed to enable continuous transmission of motion video, audio, 

and 3-D effects. More typical individual connections provide from 512 Kbps to 1.544 Mbps 

downs~eam and about 128 Kbps upstream. A DSL line can carry both data and voice signals and the 

data part of the line is continuously connected. DSL has been anticipated in some publications to 

replace ISDN in many areas and to compete with cable modem for multimedia communication to 

10 homes and businesses. DSL operates purely within the digital domain and does not require change into 

analog form and back. Digital data is transmitted to destination computers directly as digital data and 

this allows the phone company to use a much wider bandwidth for forward transmission. Meanwhile, if 
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a client user chooses, the signal can be separated so that some of the bandwidth is used to transmit an 

analog signal so that a telephone and computer may be used on the same line and at the same time. 

Most DSL technologies require that a signal splitter be installed at a home or business, requiring 

the expense of a phone company visit and installation. However, it is possible to manage the splitting 

5 remotely from the central office. This is known as sp]itterless DSL, "DSL Lite," G.Lite, or Universal 

ADSL (further defined below) and has recently been made a standard. Several modulation 

technologies are used by various kinds ofDSL, although these are being standardized by the 

International Telecommunication Union (ITU). Different DSL modem makers are using either Discrete 

Multitone Technology (DMT) or Carrierless Amplitude Modulation (CAP). A third technology, known 

10 as Multiple Virtual Line (MVL), js another possibility. 

A variety of parameters ofDSL operation are variable and affect the effective data rates that can 

be achieved. DSL modems generally follow the data rate multiples established by North American and 

European standards. In general, the maximum range for DSL without a repeater is 5.5 km (18,000 feet). 

As distance decreases toward the telephone company office, the data rate increases. Another factor is 

15 the gauge of the copper wire. The heavier 24 gauge wire carries the same data rate farther than 26 

gauge wire. For destination devices beyond the 5.5 kilometer range, DSL may still be provided, though 

only generally ifthe respective phone company provider has extended the local loop with optical fiber 

cable. 

To interconnect multiple DSL users to a high-speed network as a "backbone", the telephone 

20 company uses a Digital Subscriber Line Access Multiplexer ("DSLAM"). Typically, the DSLAM 

connects to an asynchronous transfer mode ("ATM") network that can aggregate data transmission at 

gigabit data rates. At the other end of each transmission, a DSLAM demultiplexes the signals and 

forwards them to appropriate individual DSL connections. 

"ADSL" or "Asymmetric Digital Subscriber Line" is the form of DSL that will become most 

25 familiar to home and small business users. ADSL is called "asymmetric" because most of its two-way 

or "duplex" bandwidth is devoted to the downstream direction, sending data to the user. Only a small 

portion of bandwidth is available for upstream or user-interaction messages. However, most Internet 

and especially graphics- or multi-media intensive Web data need lots of downstream bandwidth, but 

user requests and responses are small and require little upstream bandwidth. Using ADSL, up to 6.1 

30 megabits per second of data can be sent downstream and up to 640 Kbps upstream. The high 

downstream bandwidth means that a telephone line may cany motion video, audio, and 3-D images to 

destination computers or television displays. In addition, a small portion of the downstream bandwidth 
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can be devoted to voice rather data, and phone conversations may be carried without requiring a 

separate line. Unlike a similar service over "cable" television lines, ADSL does not compete for 

bandwidth with neighbors in a given area. In many cases, your existing telephone lines will work with 

ADSL. In some areas, they may need upgrading. 

"CDSL" or "Consumer DSL" is a trademarked version ofDSL, to be made available by 

Rockwell Corporation, that is somewhat slower than ADSL (1 Mbps downstream, generally predicted 

to be lower upstream) but has the advantage that a "splitter" does not need to be installed at the user's 

end. Hardware may be required to carry CDSL by local phone companies to homes or businesses. 

CDSL uses its own carrier teclmology rather than DMT or CAP ADSL teclmology. 

Various companies have worked with telephone companies in developing a standard and easier 

installation version of ADSL, called "G.Lite", that is believed to be under deployment at, the time of 

this disclosure. "G.Lite" or "DSL Lite" (also known as "splitterless ADSL", and "Universal ADSL") is 

believed to be essentially a slower ADSL that doesn't require splitting of the line at the user end but 

manages to split it for the user remotely at the telephone company, which is believed to lower costs. 

15 G.Lite, officially ITU-T standard G-992.2, is published to provide a data rate from 1.544 Mbps to 6 

Mpbs downstream and from about 128 Kbps to about 384 Kbps upstream. At least one publication has 

predicted G.Lite to become the most widely installed form of DSL. 

"HDSL" or "High bit-rate DSL" is believed to be the earliest variation ofDSL to be widely 

used for wideband digital transmission within a corporate site and between the telephone company and 

20 a customer. The main characteristic of HDSL is that it is symmetrical: an equal amount of bandwidth is 

available in both directions. For this reason, the maximum data rate is generally lower than for ADSL. 

HDSL can carry as much on a single wire of twisted-pair as can be carried on a Tl line in North 

America or an El line in Europe (up to about 2.32 Mbps). 

"IDSL" or "ISDN DSL" is somewhat of a misnomer since it's really closer to ISDN data rates 

25 and service at about 128 Kbps than compared with the much higher rates generally associated with 

ADSL. 

"RADSL" or "Rate-Adaptive D~L" is an ADSL teclmology to be made available from Westell 

company in which software is able to detennine the rate at which signals can be transmitted on a given 

customer phone line and adjust the delivery rate accordingly. vVestell's "FlexCap2™" version system 

30 uses RADSL to deliver from about 640 Kbps to about 2.2 Mbps downstream and from about 272 Kbps 

to about 1.088 Mbps upstream over an existing line. 
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"SDSL" or "Symmetric DSL" is similar to HDSL with a single twisted-pair line, carrying about 

1.544 Mbps (U.S. and Canada) or about 2.048 Mbps (Europe) each direction on a duplex line. It's 

symmetric beca:use the data rate is the same in both directions. 

"lJDSL" or "Unidirectional DSL" is a proposal from a European company, and is generally believed to 

5 provide a unidirectional version of HDSL. 

"VDSL" or "Very high data rate DSL" is believed to be a technology under development that 

promises much higher data rates over relatively short distances, for example between about 51 and 

about 55 Mbps over lines up to about 1,000 feet or about 300 meters in length. At least one publication 

has predicted that VDSL may emerge somewhat after ADSL is widely deployed and co-exist with it. 

10 The transmission technology (CAP, DMT, or other) and its effectiveness in some environments is not 

yet determined. A number of standards organizations are working on it. 

"x2/DSL" is modem from 3Com that supports 56 Kbps modem communication but is 

upgradeable through new software installation to ADSL when it becomes available in the user's area. 

At least one publication cites 3Com as describing this technology to be "the last modem you will ever 

15 need." 

A "Tl" transmission line is generally considered a "broadband" carrier and is defined as a type 

of"T-carrier" system, which is believed to have been first introduced by the Bell System in the U.S. in 

the 1960's as the first successful system that supported digitized voice transmission. The T-carrier 

system is entirely digital, using pulse code modulation and time-division multiplexing. Voice signals 

20 are typically sampled at about 8,000 times a second and each sample is digitized into an 8-bit word. 

With 24 channels digitized at the same time, a 192-bit frame, representing 8-bit words on each of 24 

channels, is thus transmitted about 8,000 times a second. Each frame is separated from the next by a 

single bit, resulting in a 193-bit block. The T-1 's published data rate of 1.544 Mbps generally 

represents the 192 bit frame, and the I-bit signaling bit, multiplied by 8,000. 

25 A T-1 system typically uses 4 wires and provides duplex capability, with two wires dedicated 

for receiving and two for sending at the same time. The T-1 digital stream includes 24, 64 Kbps 

channels that are multiplexed, wherein the standard 64 Kbps channel is based on the bandwidth 

required for a voice conversation. The four wires were originally a pair of twisted pair copper wires, 

but more recent systems provide coaxial cable, optical fiber, digital microwave, and other carrier 

30 technologies. The number and use of the channels may be varied from the standard guidelines. 

The original transmission rate (1.544 Mbps) for T-1 lines is in common use today in Internet 

service provider ("ISP") connections to the Internet. Another level, the T-3 line, is published to 
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provide 44. 736 Mbps, and is also commonly used by Internet service providers. Another commonly 

used service is "fractional T-1 ", which is the rental of some portion of the 24 channels in a T-1 line, 

with the other channels unused. 

Display Capabilities/Constraints & Related Standards 

Various different types of receiver display capabilities may also significantly impact the 

appropriate CODEC modality for efficiently communicating partiGular streaming media signals for 

display by the receiver. A brief summary of certain examples to illustrate such varied display 

10 parameters (e.g. resolution, clarity, color, depth, size, type/format-specific) is provided for a better 

understanding as follows. 

One parameter that is highly variable between different types and makes of streaming media 

receiver devices, and therefore that may have significant impact on the appropriate CODEC to be used, 

is the range of colors that may be expressed by a display device, or "palette". A standard "browser-

15 safe" palette, which may be accommodated by most software for Internet-based streaming media 

display, may include for example about 216 colors, though for web-based streaming media the 

computer display capability as well as the browser software capability must be understood. 

With respect to computer display technology, a color is set for each individual pixel or 

addressable illumination element on the screen. Each pixel has a red, green, and blue (RGB) 

20 component. By specifying the amount of intensity for each of these components, a distinct color is 

given to that pixel. A "true color" display generally defines the color of a pixel on a display screen 

using a 24-bit value, aJlow.ing the possibility of up to 16,777,216 possible colors. The number of bits 

used to define a pixel's color shade is called the "bit-depth". True color is sometimes referred to as 

"24-bit color", though many modern color display systems offer a 32-bit color mode. An extra byte, 

25 called the "alpha chaimel", is typically used for control and special effects information. A "gray scale" 

( composed of discrete shades of gray) display setting is generally defined as having N bits of depth 

where N represents the saturation of black within the pixel. IfN=l, the image is not called gray scale 

but instead monochrome, or black and white, as the bit can only be on or off and can contain no 

shading information. 

30 Common computer resolutions include for example and without limitation the following: 
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(i) 

(ii) 

(iii) 

VGA or Video Graplucs Array capable of displaying 640x480 pixels in 16 colors or 

320x240 pixels in 256 colors in a 4:3 aspect ratio; 

SVGA or Super Video Graphics Array capable of 800x600x6 bits/pixel (16 colors) or 

650x480x8 bits/pixel (256 colors). SVGA was created by the Video Electronics 

Association (VESA); and 

XGA (vl-4) or eXtended Graphics Array capable of 1024x768 pixels at 32,768 colors. 

Additional standards have been added such as SXGA, defining pixel sizes above 1960xl440 

and color depths of 32 bits/pixel and higher. 

In the event that a larger range of colors ( or palette) is used by a media signal than a particular 

display or browser can handle, most browsers ar~ typically adapted to "dither" the colors, which is 

herein intended to mean that the browser will find colors within its palette that it can substitute for any 

color that is outside of its palette. To further illustrate the wide range of different system display 

capabilities, systems using WindowsTM ( commercially available from Microsoft Corporation) and 

15 Macintosh TM ( commercially available from Apple Corporation) based operating systems do not have 

identical palettes; within the usual 256 color palette, 216 are common to both types of browsers, 

whereas 40 are different and therefore require dithering by a browser operating within one of the 

systems if an image signal is communicated to that type of system in a format specified by the other. 

Many different technologies also exist with respect to how a visual display is enabled from 

20 electronic information. The terms "VDT" or "Video Display Terminals" are generally used within the 

computer industry and are herein intended to be used interchangeably with simple references to 

"display". With respect to computer terminal use, VDT's comprise a computer output surface and 

projecting mechanism that shows text and graphic images to the computer user. VDT's may use a 

variety of specific display technologies, including for example cathode ray tubes ("CRTs"), liquid 

25 crystal displays ("LCDs"), light-emitting diodes ("LEDs"), gas plasma, or other image projection 

teclmology. The display is usually considered to include the screen or projection surface and the device 

that produces the information on the screen. In some computers, the display is packaged in a separate 

unit or "monitor", or the display may be fully integrated in a single unit with the computer processor. 

With respect to LCD's in particular, this technology generally requires minimal volume and 

30 physical depth compared to other VDT's, and therefore is typically used in laptop computers and 

cellphone/PDA's. LCD's consume much less power than LED and gas-display VDT's because they 

work on the principle generally of blocking light rather than emitting it. An LCD may be either 
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"passive matrix" or "active matrix", which is also known as "thin film transistor' or "TFT" display. 

The passive matrix LCD has a grid of conductors with pixels located at each intersection in the grid. A 

current is sent across two conductors on the grid to control the light for any pixel. An active matrix has 

a transistor located at each pixel intersection, requiring less current to control the luminance of a pixel. 

5 For this reason, the current in an active matrix display can be switched on and off more .frequently, 

improving the screen re.fresh time and therefore efficacy for higher speeds of streaming media ( e.g. 

action video). Some passive matrix LCD's have dual scanning, in that they scan the grid twice with 

current in the same time as one scan in earlier versions; however, the active matrix is still generally 

considered to be the superior technology of the two. Reflective color display technology-the 

10 integration of color filters into passive-matrix display construction-is a low-power, low-cost 

alternative to active-matrix technology. Because they reflect ambient light, reflective LCDs deliver 

particularly high performance during use outside in daylight. Various different display technologies, 

and therefore transmission fonnats, have also been specifically developed for television viewing. Thus 

several different standards have evolved for television transmission, and their differences may 

15 significantly impact the nature and extent of compression desired ( and therefore the choice of a 

particular CODEC) for communicating streaming media signals in television environs. These 

standards include in particular and without limitation: standard definition television ("SDTV"); and 

high definition television ("HDTV"). 

"SDTV" or "standard definition television" and "HDTV" or "high definition television" are the 

20 two categories of display formats for digital television ("DTV") transmissions, which are becoming the 

standard. These formats provide a picture quality similar to digital versatile disk ("DVD"), and are 

summarized relative to their similarities and differences as follows. 

HDTV provides a higher quality display, with a vertical resolution display from about 720p to 

at least about 1080i and an aspect ratio (the width to height ratio of the screen) of generally 16:9, for a 

25 viewing experience similar to watching a movie. In comparison, SDTV has a range of lower resolutions 

and no defined aspect ratio. New television sets will be either HDTV-capable or SDTV-capable, with 

receivers that can convert the signal to their native display format. SDTV, in common with HDTV, 

using the MPEG-2 file compression method in a manner that generally reduces a digital signal from 

about 166 Mbps to about 3 Jvlbps. This allows broadcasters to transmit digital signals using existing 

30 cable, satellite, and terrestrial systems. MPEG-2 uses the lossy compression method, which means that 

the digital signal sent to the television is compressed and some data is lost, but this lost data may or 

may not affect how the human eye views the picture. Both the ATSC and DVB standards selected 
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MPEG-2 for video compression and transport. The MPEG-2 compression standard is elsewhere herein 

described in further detail. 

Because a compressed SDTV digital signal is smaller than a compressed HDTV signal, 

broadcasters can transmit up to five SDTV programs simultaneously instead of just one HDTV 

5 program, otherwise known as "multicasting". Multicasting is an attractive feature because television 

stations can receive additional revenue from the additional advertising these extra programs provide. 

With today's analog television system, only one program at a time can be transmitted. Note that this 

use of the term "multicasting" is distinct from its use in streaming video where it involves using special 

addressing techniques. 

"When the United States decided to make the transition from analog television to DTV, the 

Federal Communications Commission decided to let broadcasters decide whether to broadcast SDTV 

or HDTV programs. Most have decided to broadcast SDTV programs in the daytime and to broadcast 

HDTV programs during prime time broadcasting. Both SDTV and HDTV are supported by the Digital 

Video Broadcasting (DTV) and Advanced Television Systems Committee (ATSC) set of standards. 

15 HDTV as a television display technology provides picture quality similar to 35 mm. movies 

with sound quality similar to that of today's compact disc (further with respect to audio quality, HDTV 

receives, reproduces, and outputs Dolby Digital 5.1). Some television stations have begun transmitting 

HDTV broadcasts to users on a limited number of channels. HDTV generally uses digital rather than 

analog signal transmission. However, in Japan, the first analog HDTV program was broadcast on June 

20 3, 1989. The first image to appear was the Statue of Liberty and the New York Harbor. It required a 20 

Mhz channel, which is why analog HDTV broadcasting is not feasible in most countries. 

HDTV provides a higher quality display than SDTV, with a vertical resolution display from 

720p to 1080i. The p stands for progressive scanning, which means that each scan includes evezy line 

for a complete picture, and the i stands for interlaced scanning which means that each scan includes 

25 alternate lines for half a picture. These rates translate into a frame rate of up to 60 frames per second, 

twice that of conventional television. One of HDTV's most prominent features is its wider aspect ratio 

(the width to height ratio of the screen) of 16:9, a development based on a research-based beliefthat the 

viewer's experience is enhanced by screens that are wider. HDTV pixel numbers range from one to 

two million, compared to SDTV's range of 300,000 to one million. New television sets will be either 

30 HDTV -capable or SDTV-capable, with receivers that can convert the signal to their native display 

format. 
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In the United States, the FCC has assigned broadcast channels for DTV transmissions. In SDTV 

formats, DTV makes it possible to use the designated channels for multiple signals at current quality 

levels instead of single signals at HDTV levels, which would allow more programming with the same 

bandwjdth usage. Commercial and public broadcast stations are currently deciding exactly how they 

5 will implement their use ofHDTV. 

Simulcast is the simultaneous transmission of the same television program in both an analog 

and a digital version using two different channels or frequencies. At the end of the DTV transition 

period, it is believed by that analog transmission will be substantially replaced such that current analog 

channels will be used solely for DTV. The extra channels that were used for digital broadcasting may 

10 for example then be auctioned and used for more television channels or other services such as 

data.casting. Simulcast is also used for the transmission of simultaneous television and Internet services, 

the transmission of analog and digital radio broadcasts, and the transmission of television programs in 

different screen formats such as the traditional format and the wide screen format. Simulcast 

broadcasting is used worldwide. 

15 The transition to DTV is not an easy or inexpensive transition. For a television station to 

transmit DTV programming, it must build its DTV facilities, but a station must have revenue to build 

these facilities. Simulcast allows stations to continue receiving revenues from traditional analog 

programming and also gain extra revenues from the extra digital programming. Another obstacle in the 

transition to DTV is lack of interest among consumers. The need for special equipment is prohibiting 

20 viewers from seeing the difference between digital and analog programs, which is also slowing down 

public enthusiasm for DTV. 

The equipment needed for operating DTV depends on whether terrestrial, cable, or satellite 

services are used as the transmission channel/carrier. In any event, and according to known or 

anticipated systems, it is generally believed that consumers will, at a minimum, have to purchase a 

25 converter to view DTV transmissions on their old television sets. In addition, consumers that use 

terrestrial services or antennas to receive television signals need an antenna equipped for digital signals. 

A consumer located in mountainous terrain in an ATSC-compliant country may .. not be able to receive 

terrestrial-based digital signals because of multipath effects. This is common even with today's analog 

television system. In DVB compliant countries, terrain does not affect the reception of digital signals. 

30 Satellite users are already enjoying DTV broadcasting, but a larger satellite dish might be needed to 

view HDTV programming. 
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A "set-top" box is herein defined as a device that enables a television set to become a user 

interface to the Internet and also enables an analog television set to receive and decode DTV 

broadcasts. DTV set-top boxes are sometimes called receivers. It is estimated that 35 million homes 

will use digital set-top boxes by the end of 2006, the estimated year ending the transition to DTV. 

5 A typical digital set-top box contains one or more microprocessors for running the operating 

system, usually Linux or Windows CE, and for parsing the MPEG transport stream. A set-top box also 

includes RAM, an MPEG decoder chip, and more chips for audio decoding and processing. The 

contents of a set-top box depend on the DTV standard used. DVB-compliant set-top boxes contain 

parts to decode COFDM transmissions while ATSC-compliant set-top boxes contain parts to decode 

10 VSB transmissions. More sophisticated set-top boxes contain a hard drive for storing recorded 

television broadcasts, for storing downloaded software, and for other applications provided by the DTV 

service provider. Digital set-top boxes can be used for satellite and terrestrial DTV but are used mostly 

for cable television. A set-top box price ranges from $100 for basic features to over $1,000 for a more 

sophisticated box. 

15 In the Internet realm, a set-top box often really functions as a specialized computer that can 

"talk to" the Internet - that is, it contains a Web browser (which is really a Hypertext Transfer Protocol 

client) and the Internet's main program, TCP/IP. The service to which the set-top box is attached may 

be through a telephone line as, for example, with Web TV or through a cable TV company like TCI. 

To take advantage of Dolby Digital 5 .1 channel for satellite broadcasts, a satellite receiver that 

20 provides a Dolby Digital output is necessary. For cable users, all digital set-top boxes are equipped 

with a Dolby Digital two-channel decoder. To use 5.1 channel sound, a 5.1 channel-compliant set-top 

box is needed or an external 5.1 channel decoder unit. 

The most dramatic demonstration of digital television's benefits is through a high-end HDTV, 

because of the larger screen, wider aspect ratio and better resolution. Like most new technologies, 

25 however, HDTV is expensive. Nevertheless, less expensive digital TVs provide a markedly improved 

viewing experience over regular TV, and for those who choose to retain their old sets, even the addition 

of a set-top converter will deliver a discernibly improved picture and sound. 

The FCC's schedule for transition to DTV proposes that everyone in the U.S. should have 

access to DTV by 2002 and that the switch to digital transmission must be completed either by 2006 or 

30 when 85% of the households in a specific area have purchased digital television sets or set-top 

converters. 
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In the early l 990s, European broadcasters, consumer equipment manufacturers, and regulatory 

bodies formed the European Launching Group (ELG) which launched a "DVB" or "Digital Video 

Broadcasting" project in order to introduce DTV throughout Europe. DVB is intended to provide an 

open system as opposed to a closed system. Closed systems are content-provider specific, not 

5 expandable, and optimized only for the system they were developed for. An open system, such as 

DVB, allows the subscriber to choose different content providers and allows integration of PCs and 

televisions. DVB systems are intended to be optimized for television, but as well as supporting home 

shopping and banking, private network broadcasting, and interactive viewing. DVB is intended to open 

the possibilities of providing crystal-clear television programming to television sets in buses, cars, 

10 trains, and even hand-held televisions. DVB is also promoted as being beneficial to content providers 

because they can offer their services anywhere DVB is supported regardless of geographic location. 

They can also expand their services easily and inexpensively and ensure restricted access to subscribers 

reducing Jost revenues due to unauthorized viewing. Today, the DVB Project consists of over 220 

organizations in more than 29 countries worldwide and DVB broadcast services are available in 

15 Europe, Africa, Asia, Australia, and parts of North and South America 

Format-Specific Media 

Various different fonnats for the streaming media signals themselves are also herein 

20 summarized by way of non-limiting example to also provide a further understanding of how CODECS 

may vary for a particular case. 

"DVD" is an acronym for "digital versatile disc" is generally defined as a relatively recent 

optical disc technology that holds up to about 4.7 Gigabytes of information on one of its two sides, or 

enough for a movie about 133 minutes long on average. With two layers on each of its two sides, it 

25 may hold up to 17 Gigabytes of video, audio, or other information, compared to current CD-ROM discs 

of approximately the same physical size that hold about 600Mbytes (DVD holds more than about 28 

times the information). DVD players are required to play DVD's, though they will also play regular 

CD-ROM discs. DVDs can be recorded in any of three general fonnats variously optimized for: (i) 

video (e.g. continuous movies); (ii) audio (e.g. long playing music); and (iii) or a mixture (e.g. 

30 interactive multimedia presentations). The DVD drive has a transfer rate somewhat faster than an 8-

speed CD-ROM player. DVD format typically uses the MPEG-2 file and compression standard, which 

has about 4-times the resolution ofMPEG-1 images and can be delivered at about 60 interlaced fields 
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per second where two fields constitute one image (MPEG-1 delvers about 30 non-interlaced frames per 

second. MPEG-2 and-I standards are elsewhere herein defined in more detail. Audio quality on DVD 

is comparable to that of current audio compact discs. 

"DVD-Video" is the name typically given for the DVD format designed for full-length movies 

5 and is a box that will work with a television set. "DVD-ROM" is a name given to the player that is 

believed by some to be the future replacement to CD-ROM drives in computers, as these newer drives 

are intended to play both regular CD-ROM discs as well as DVD-ROM discs. "DVD-RAM" is the 

name given to writeable versions of DVDs. "DVD-Audio" is the name typically given to players 

designed to replace the compact disc player. 

"VHS" is an acronym for "Video Home System" and is generally defined as a magnetic 

videotape cartridge format, typically a half-inch wide, developed for home use with the ability to record 

and playback analog video and audio signals. VHS has become a popular format and the de facto 

standard for home movie distribution and reproduction mainly due to its pervasive presence and 

recordability. VHS stores signals as an analog format on a magnetic tape using technology similar to 

15 that of audiocassettes. The tapes are played back and recorded on using VHS video cassette recorders 

(VHS VCRs). VHS tapes store up to around two hours of video typically, although some VCRs are 

able to record to them at a slower speed allowing up to six or even eight hours of recording per tape. 

The VHS format outputs a little over 200 lines of horizontal resolution. This compares to DVDs 

that output over 500 lines of horizontal resolution. Technically and perceptually, VHS is a format that 

20 has been surpassed by other formats, including for example DVD, S-VHS, Hi-8 and others. However, 

VHS remains a pervasive means for viewing video, and VHS tapes are still easily found across the 

country and around the world everywhere from movie rental stores to grocery stores making then easily 

accessible. 

"CD" is an acronym for "compact disc" and is generally defined as small, portable, round 

25 medium for electronically recording, storing, and/or playing audio, video, text, and other information in 

digital form. Initially, CD's were only read-only; however, newer versions allow for recording as well 

(e.g. "CD-RW"). 

"Super audio compact disc" or "SACD" is a high resolution audio CD format that, together with 

DVD-Audio ("DVD-A'1, are the two formats competing to replace the standard audio CD (though 

30 most of the industry generally is backing DVD-A, with a general exception believed to be Philips and 

Sony). SACD, like DVD-A, offers 5.1 channel surround sound in addition to 2-channel stereo. Both 

formats improve the complexity of sound by increasing the bit rate and the sample rate, and can be 
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played on existing CD players, although generally only at quality levels similar to those oftraditional 

CDs. SACD uses Direct Stream Digital ("DSD") recording, which is published as being proprietary to 

Sony, that converts an analog waveform to a I-bit signal for direct recording, instead of the pulse code 

modulation ("PCM") and filtering used by standard CDs. DSD uses lossless compression and a 

5 sampling rate of about 2. 8 MHz to improve the complexity and realism of sound. SACD may also 

include additional information, such as text, graphics, and video clips. 

Also for the purpose of further understanding, Internet-based communications also have 

particular protocols for communication that must be accommodated by a streaming media 

connnunications system using the Internet "superhighway". These protocols, in part~cular with respect 

10 to streaming media communication, are briefly summarized immediately below for the purpose of 

providing a more detailed understanding. 

With respect to Internet communication, streaming media signals are generally communicated 

in digital fomiat via data packets. The terms "packets" are herein intended to mean units of data that 

are routed between an origin and a destination via the Internet or any other packet-switched network. 

15 More specifically, when a file is sent, the protocol layer of the communications system ( e.g. TCP layer 

of TCP/IP based system) divides the file into chunks of efficient size for routing. Each of these packets 

is separately numbered and includes the Internet address of the destination. The individual packets for 

a given file may travel different routs through the Internet. When they have all arrived, they are 

reassembled into the original file, for example by the TCP layer at the receiving end. A packet-

20 switching scheme is an efficient way to handle transmissions on a connectionless network such as the 

Internet. An alternative scheme, circuit-switched, is used for networks allocated generally for voice 

connections. In circuit-switching, lines in the network are shared among many users as with packet­

switching, but each connection generally requires the dedication of a particular path for the duration of 

the connection. 

25 

Wireless Communications & the W AP Gateway 

Of equal importance to the contemporary age of the Internet, the age of wireless 

communications has significantly extended society's ability to interact outside of the fixed confines of 

30 the home and office, allowing our remote communications to break free from the umbilical cords of 

wires and cables. For example, in 2000, the number of mobile subscribers grew by close to 50%. 
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However, wireless communications systems, protocols, and enabling technologies have 

developed in a significantly fragmented, "format-specific" market on a world-wide scale. This is 

particularly true in comparing systems in wide use in the United States as compared to the rest of the 

world. Therefore, much effort has been expended in overcoming compatibility issues between format-

s specific systems and between the related wireless devices operating on different platforms. For the 

purpose of further understanding wireless communication as it is later related to the present invention, 

the following is a brief overview of significant technologies, systems, and protocols used in the 

wireless communication industry. 

In general, the progression of wireless communications systems for cellular telephones is 

10 colloquially given the terms "l G", "2G", "2.5G", and "3G", representing respectively first generation, 

second generation, and so-on. Initial systems were purely analog, known as the 1 G phones and 

systems. However, with rapid growth, available bandwidth for cellular phone use quickly eroded, 

giving way to digital signal processing in the 2G, which significantly widened the available bandwidth 

and ability for complex signal processing for advanced telecommunications. However, as demand 

15 progressed for wireless Internet access, so went the technology development from 2G phones 

(generally not Internet enabled), to 2.5G and 3G (progressively more enabled). As will be :further 

developed immediately below, the systems, protocols, and enabling technologies thus have developed 

toward a concentrated focus in bringing the 2.SG and 3G modes to industry and consumers. 

In general, there are four major digital wireless networks based upon 2G technology: time 

20 division multiple access ("TDMA"), code division multiple access ("CDMA"), Global System for 

Mobile communication ("GSM") and cellular digital packet data ("CDPD"). These are briefly herein 

described as follows. 

Time division multiple access ("TDMA") is a technology used in digital cellular telephone 

communication that divides each cellular channel into three time slots in order to increase the amount 

25 of data that can be carried. TDMA is used by Digital-American Mobj]e Phone Service (D-AMPS), 

Global System for Mobile communication ("GSM"), and Personal Digital Cellular ("PDC). However, 

each of these systems implements TDMA in a somewhat different and incompatible way. An 

alternative multiplexing scheme to TDMA and FDMA (frequency division multiple access) is code 

division multiple access ("CDMA"). 

30 Code division multiple access ("CDMA") refers to any of several protocols used in 2G and 3G 

wireless communications. As the tenn implies, CDMA is a form of multiplexing that allows numerous 

signals to occupy a single transmission channel, optimizing the use of available bandwidth. the 
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technology is used in ultra-high-frequency (UHF) cellular telephone systems in the 800 MHz to 1.9 

GHz bands. CDMA uses analog-to-digital conversion (ADC) in combination with spread spectrum 

technology. Audio input is first digitized into binary elements. The frequency of the transmitted signal 

is then made to vary according to a defined pattern (code), so it can be intercepted only by a receiver 

5 whose frequency response is programmed with the same code, so it follows exactly along wjth the 

transmitter frequency. There are trillions of possible frequency-sequencing codes, thus enhancing 

privacy and making cloning difficult. The CDMA channel is nominally 1.23 MHz wide. CDMA 

networks use a scheme called «soft handoff', which minimizes signal breakup as a handset passes from 

one cell to another. The combination of digital and spread spectrum modes supports several times as 

10 many signals per unit bandwidth as analog modes. CDMA is compatible with other cellular 

technologies; this allows for nationwide roaming. 

The original CDMA, also known as CDMA One, was standardized in 1993 and is considered a 

2G technology that is still common in cellular telephones in the U.S. One version of cdmaOne, IS-

95A, is a protocol that employs a 1.25 MHz carrier and operates in RF bands at either 800 MHz or 1.9 

15 GHz; this supports data rates ofup to 14.4 Kbps. Another version, IS-9SB, is capable of supporting 

speeds of up to 115 Kbps by bundling up to eight channels. 

More recent CDMA varieties, CDMA2000 and wideband CDMA offer data speeds many times 

faster. CDMA2000, also known as IMT-CDMA Multi-Carrier or IS-136, is a CDMA version of the 

IMT-2000 standard developed by the International Telecommunications Union (ITU). The 

20 CDMA2000 standard is a 3G technology that is intended to support data communications at speeds 

ranging from 144Kbps to 2 Mbps. Companies that have developed versions of this standard include 

Ericsson and Qualcomm corporations. Wideband CDMA, or "WCDlvLI\", is an ITU standard derived 

from CDMA that is also known as IMT-2000 direct spread. WCDMA is a 3G technology intended to 

support data rates of up to 2Mbps for local area access, or 384 Kbps for wide area access, and supports 

25 mobile/portable voice, images, data, and video communications at these speeds. WCDMA digitizes 

input signals and transmits the digitized output in coded, spread-spectrum mode over a 5 MHz wide 

carrier - a much broader range than the 200 KHz wide narrowband CDMA. 

The Global System for Mobile communication (''GSM") is a digital mobile telephone system 

that is widely used in Europe and other parts of the world; this system uses a variation of"TDMA" 

30 (introduced immediately below) and is the most widely used of the three digital wireless telephone 

technologies (TDMA, GSM, and CDMA). GSM digitizes, compresses, and then sends data down a 

channel with two other streams of user data, each in its own time slot. It operates at either the 900 Mhz 
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or 1800 MHz frequency band. At the time of this disclosure, GSM is generally considered the wireless 

telephone standard in Europe, and has been published to have over 120 million users worldwide and is 

available in 120 countries. At least one company in the United States, American Personal 

Communications (SprintTM subsidiary), is using GSM as the technology for a broadband personal 

5 communications services ("PCS"). PCS are telecommunications services that bundle voice 

communications, numeric and text messaging, voice-mail and various other features into one device, 

service contract and bill. PCS are most often carried over digital cellular links. This service is planned 

to have more than 400 base stations for various compact mobile handsets that are being made by 

manufacturers such as Ericsson, Motorola, and Nokia corporations; these devices generally include a 

10 phone, text pager, and answering machine. GSM is part of an evolution of wireless mobile 

telecommunications that includes High-Speed Circuit-Switched Data (HCSD), General Packet Radio 

System (GPRS), Enhanced Data GSM Environment (EDGE), and Universal Mobile 

Telecommunications Service (UMTS). 

Cellular Digital Packet Data ("CDPD") is a wireless standard providing two-way, 19.2 kbps 

1 S packet data transmission over existing cellular telephone channels. 

Several different protocols have a]so been put into use for communicating over the various 

vvireless networks. Various specific such protocols are briefly introduced as follows. 

"X.25" is a packet-based protocol, principally used at the time of this disclosure in Europe and 

adapted as a standard by the Consultative Committ,ee for International telegraph and Telephone 

20 (CCITT). X.25 is a commonly used network protocol that allows computers on different public 

networks (e.g. CompuServe, Tymnet, or TCP/IP network) to communicate through an intermediary 

computer at the nehvork layer level. X.25's protocols correspond closely to the data-link and physical­

layer protocols defined in the Open Systems Interconnection ("OSI''). 

"OSI" is a model of network architecture and a suite of protocols (a protocol stack) to 

25 implement it, developed by ISO in 1978 as a framework for international standards in heterogeneous 

computer network architecture. The OSI architecture is split between seven layers, from lowest to 

highest: (1) physical layer; (2) data link layer; (3) network layer; (4) transport layer; (5) session layer; 

( 6) presentation layer; and (7) application layer. Each layer use,s the layer immediately below it and 

provides a service to the layer above. In some implementations, a layer may itself be composed of sub-

30 layers. 

General Packet Radio Services ("GPRS") is a packet-based wireless communication service that 

promises data rates from 56 to 114 Kbps and continuous connection to the Internet for mobile phone 
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and computer users. The higher data rates will allow users to take part in video conferences and 

interact with multimedia Web sites and similar app1kations using mobile handheld devices as well as 

notebook computers. GPRS is based on Global System for Mobile ("GSM") communication and will 

complement existing services such as circuit-switched cellular phone connections and the Short 

5 Message Service ("SMS"). SMS is a message service offered by the GSM digital cellular telephone 

system. Using SMS, a short alphanumeric message (160 alphanumeric characters) can be sent to a 

mobi]e phone to be displayed there, much like in an alphanumeric pager system. The message is 

buffered by the GSM network until the phone becomes active. 

The packet-based service of GPRS is publicized to cost users less than circuit-switched 

10 services since communication channels are being used on a shared-use, as-packets-are-needed basis 

rather than dedicated only to one user at a time. It is also intended to make applications available to 

mobile users because the faster data rate means that middleware currently needed to adapt applications 

to the slower speed of wireless systems will no longer be needed. As GPRS becomes widely available, 

mobile users of a virtual private network ("VPN") will be able to access the private network 

15 continuously rather than through a dial-up connection. GPRS is also intended to complement 

"Bluetooth", a standard for replacing wired connections between devices with wireless radio 

connections. In addition to the Internet Protocol ("IP"), GPRS supports X.25 protocol. GPRS is also 

believed to be an evolutionary step toward Enhanced Data GSM Environment ("EDGE") and Universal 

Mobile Telephone Service ("UMTS"). 

20 Universal Mobile Telecommunications Service ("UMTS") is intended to be a 3G, broadband, 

packet-based transmission of text, digitized voice, video, and multimedia at data rates up to 2 Mbps. 

UMTS is also intended to offer a consistent set of services to mobile computer and phone users no 

matter where they are located in the world. This service is based upon the GSM communication 

standard, and is endorsed by major standards bodies and manufacturers, and is the planned standard for 

25 mobile users around the world by 2002. Once UMTS is fully implemented, computer and phone users 

can be constantly attached to the Internet as they travel. 

Enhanced digital GSM enterprise ("EDGE" )service is a faster version of the Global System for 

Mobile (GSM) wireless service, designed to deliver data at rates up to 384 Kbps and enable the 

delivery of multimedia and other broadband applications to mobile phone and computer users. The 

30 EDGE standard is built on the existing GSM standard, using the same time-division multiple access 

(TDMA) frame structure and existing cell arrangements. EDGE is expected to be commercially 
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I 

available in 2001. It is regarded as an evolutionary standard on the way to Universal Mobile 

Telecommunications Service (UMTS). 

Wireless Application Protocol ("W AP") is a specification for a set of communication protocols 

to standardize the way that wireless devices such as cellular telephones and radio transceivers, can be 

5 used for Internet access, including e-mail, the World Wide vVeb, newsgroups, and Internet Relay Chat 

("IRC"). While Internet access has been possible prior to W AP, different manufactures have used 

"format-specific" technologies. W AP enables devices and service systems to intercooperate. 

In most recent times, much effort has been expended to merge the fields of wireless 

communications and the Internet in order to bridge the gap of cords, wires, and cables that had before 

10 separated the "information superhighway" from reaching people on wireless devices. Such technology 

merger has developed for example within the home and office network setting itself, where wireless 

infrared and radio frequency communications systems have been developed for interfacing equipment 

within a "wireless" office or home. Another substantial effort has also been underway to communicate 

and share information with more remote wireless devices, such as cell phones and personal digital 

15 assistants ("PDA's"). 

PDA's are typically small, mobile devices that may be "hand-held" and usually contain limited 

processors and display screens for managing, storing, and displaying telephone books, calendars, 

calculator, and the like. Recently available PDA's have been made "wireless enabled", either by 

having wireless modems embedded within the PDA itself, or by coupling to wireless modem "plug-

20 ins" such as a cell phone. Wireless enabled PD A's are also generally "Internet enabled" with limited 

"browser" capability allowing the PDA to communicate with server devices over the Internet. 

Examples of commercially available wireless "enabled" PDA's include the Palm VII (from Palm, Inc.), 

and the iPAQ™ (from Compaq, Inc.). These PDA's include a Windows CE™ operating system that 

provides the limited browser capability and screen display for content. These phones have processing 

25 capabilities from about 33 MHz to about 220 MHz and varied screen display capabilities, such as for 

example 320 x 240 pixel screen displays. 

Similarly, cellular phones themselves have also been recently rendered "Internet enabled", also 

with limited browser capability and screens to display content. Examples of "Internet enabled" cellular 

phones include, for example: Sanyo SCP-4000™, Motorola ilOOOplus™, among a wide range of 

30 others; this wide field represents hundreds of different processing and display capabilities. 

In either the case of the PDA or the cellular phone that is "Internet-enabled", compatibility with 

the Internet protocols of communication must be achieved. In general, wireless communications take 
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place over a wireless applications protocol ("W AP"), whereas communications over the Internet 

proceed according to one of several different protocols, the most common being Transmission Control 

Protocol/Internet Protocol ("TCP/IP"). Therefore, a W AP Gateway, as shown in Figure lE, forms a 

bridge between the world of the Internet ( or any other IP packet network) and the wireless phone/data 

5 network, which are fundamentally different in their underlying technologies. The gateway, in essence, 

does the interpretation between these two distinct entities, allowing the consumer to use their cell 

phone or hand held computing device ( e.g. PDA) to access the Internet wirelessly. 

However, streaming media that is formatted for transmission to higher power computing 

devices such as desk-top computers having significant display capabilities is not generally compatible 

10 for receipt and viewing on these devices that have severely limited processing and display 

functionality. Particular "format-specific" compression schemes have been developed for use 

specifically with only these devices, and only specific media content may be transmitted to these 

devices in those formats. 

There is still a need for a streaming media communications system that is adapted to transmit a 

15 wide variety of streaming media signals in appropriate formats to be played by wireless devices such as 

cellular phones and PDA's having unique constraints, such as, for example, limited and variable 

processing, memory, and display capabilities. 

SUMMARY OF THE INVENTION 

20 

The present invention addresses and overcomes the various limitations, inefficiencies, resource 

limitations, and incompatibilities of prior known methods for streaming media communication, and is 

provided in various beneficial modes, aspects, embodiments, and variations as follows. 

The present invention according to one embodiment is a streaming media communications 

25 system that uses a computer implemented intelligence system, such as artificial intelligence, in a 

network system, such as a neural network, to communicate a streaming media signal between a 

transmission device and at least one destination device. 

The present invention according to another embodiment is a system for communicating a 

streaming media signal between a transmission device and a plurality of destination devices each 

30 having different media signal processing capabilities. 

The present invention according to another embodiment is a streaming media comnnmications 

system that is adapted to communicate a streaming media signal from a single transmission device and 
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at least one destination device over a plurality of different transmission channels, each having a 

different transmission capability or constraints with respect to communicating the streaming media 

signal. 

The invention according to another embodiment is a neural network incorporating an artificial 

5 intelligence implementation that is adapted to be trained in an adaptive learnjng process with respect to 

the ability of a streaming media compression system's ability to compress a streaming media signal at a 

source into a compressed representation of the streaming media signal, transmit the compressed 

representation over a transmission channel to a destination device, and decompress the compressed 

representation into a decompressed representation of the streaming media signal which is adapted to be 

10 played by the destination device. 

The invention according to another embodiment is a system for compressing streaming media 

signals according to a CODEC that is used at least in part based upon at least one parameter affecting 

communication of the streaming media signals. According to one aspect of this mode, the CODEC is 

used according to at least one of the following parameters: a previously learned behavior of the 

15 CODEC with respect to another reference signal, a previously learned behavior of the CODEC with 

respect to a prior attempt at compressing or decompressing the same streaming media signal, a 

comparison of the CODEC's operation with respect to the streaming media signal against a reference 

algorithm compression of the streaming media signal, a learned constraint of the transmission channel, 

and a learned constraint of the destination device. In one beneficial embodiment, the CODEC is used 

20 based upon more than one of these parameters, and in still a further beneficial variation is used based 

upon all of the parameters. 

The invention according to another embodiment is a system for compressing streaming media 

signals using a CODEC library that is adapted to store multiple CODECS of different types and 

operations, and that is adapted to be searched and accessed by a network system, such as a neural 

25 network, in order to provide an appropriate CODEC from the CODEC library for use in compressing 

the input streaming media signal into a compressed representation for transmission to a destination 

device. 

The invention according to another embodiment is a CODEC operating system that is adapted 

to interface with a CODEC Library and also with a neural network in order to use the neural network in 

30 a process, such as an artificial intelligence process, to choose an appropriate CODEC from the CODEC 

library and use the chosen CODEC for compressing the streaming media signal into a compressed 

representation of the streaming media signal for transmission to a destination device. 
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According to one aspect, the CODEC library is adapted to receive and store a new CODEC 

such that the new CODEC may be interfaced with the neural nehvork in order to be chosen and applied 

to compress the streaming media signal as provided. 

The invention according to another embodiment is a destination agent that is adapted to be 

5 stored by a destination device for use in decompressing a compressed representation of a streaming 

media signal. The destination agent is adapted to communicate with a remotely located, compressed 

streaming media transmission system in order receive and play streaming media signals therefrom. In a 

particularly beneficial aspect, the software agent is adapted to deliver information about the destination 

device to the compressed streaming media transmission system, and is also adapted to receive and 

10 decode certain encoded streaming media signals from the compressed streaming media transmission 

system. 

The invention according to another embodiment is a system for communicating a streaming 

media signal having a destination agent that is adapted to be stored within a destination device for 

decompressing a compressed representation of a streaming media signal into a decompressed 

15 representation that may be played by the destination device. 

According to one aspect of this embodiment, the destination agent has a diagnostic agent and 

also a decompression agent. The diagnostic agent is adapted to determine a value for at least one 

parameter of the destination device related to the capability for processing, storage, or display. The 

decompression agent is adapted to apply a CODEC decompressor to decompress the compressed 

20 representation of the streaming media signal into the decompressed representation using a CODEC 

based at least in part upon the value of the at least one parameter. 

According to another aspect, the destination agent comprises a software agent. In one variation, 

the software agent is embedded within the destination device. In another variation, the software agent 

is adapted to be loaded onto the destination device at least in part by a remotely located source that is 

25 adapted to deliver the compressed representation of the streaming media signal to the destination 

device. 

30 

The invention according to another embodiment is a transcoder for trancoding streaming media 

signals between at least one initial format and at least one transcoded format. The transcoder includes a 

single thread for each of several streaming media signals. 

The invention according to another embodiment is a video-on-demand streaming media system 

incorporating the embodiments shown in the Figures and otherwise described herein. 

42 

Aylo Exhibit 1018 
Page 2042 of 2308



WO 03/027876 PCT /US02/3087 4 

The invention according to another embodiment is a mobile telephone communications system 

incorporating the embodiments shown in the Figures and otherwise described herein. 

The invention according to another embodiment is an interactive gaming system incorporating 

the embodiments shown in the Figures and otherwise described herein. 

5 The invention according to another embodiment incorporates the various modes, embodiments, 

10 

aspects, features, and variations herein disclosed above and elsewhere to static media, as well as to 

media that is stored loca11y after processing ( e.g. compressing) and not transmitted. 

BRIEF DESCRIPTION OF THE FIGURES 

Figures IA-B show schematic block diagrams representing two respective variations of prior 

media communications systems using conventional CODEC systems. 

Figures lC-D show schematic block diagrams representing two respective variations of prior 

media transcoder systems. 

Figure lE shows a schematic block flow diagram of the various interrelated components in a 

15 prior W AP gateway communications system. 

Figures 2-3 show schematic block diagrams of the transcoder system of one embodiment of the 

present invention during two respective modes of use. 

Figures 4A-5 show block flow diagrams in various detail, respectively, of a media 

communications system according one embodiment of the invention. 

20 Figure 6 shows a schematic block flow diagram of various interrelated components of a "video-

25 

on-demand" streaming video communications system according one embodiment of the invention. 

Figure 7 shows a schematic block flow diagram of various interrelated components of a 

wireless streaming video communications system according to one embodiment of the present 

invention. 

Figure 8 shows a schematic block flow diagram of various interrelated components of a W AP 

gateway media communications system according one embodiment of the present invention. 

Figure 9 shows a schematic block flow diagram of various interrelated components of a 

wireless communications system during backhauling according to one particular mode of use of the 

media communications system of an embodiment the present invention. 

30 Figure IO shows a schematic block flow diagram of various interrelated components of an 

interactive gaming communications system and set-top TV browsing of one embodiment of the present 

invention. 
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DETAILED DESCRIPTION OF THE EMBODIMENTS 

The present invention as illustrated variously through the embodiments below (and by reference 

5 to the Figures) provides a media communications system that includes a compression system, a 

delivery system, and a decompression system, and in another aspect includes a transcoder system. In 

general, the combination of these individual sub-systems provides a capability to efficiently transcode 

media between multiple encoding formats, in addition to customize the compression, delivery, and 

decompression of randomly selected streaming media signals based upon a large array of system 

10 parameters as variables. These variables include for example, without limitation, parameters related to 

the following: the source video signal, the source transmitting device, the transmission modality, and 

the destination device. The compression, delivery, and decompression of a media signal is thus 

customized to be optimally efficient for a given, and changing, environment of use. As a result, a wide 

range of complex streaming media signals may be communicated with a level of efficiency and range 

15 of device compatibility that is significantly improved over other known systems. 

Notwithstanding the benefits of the overall streaming media communication system herein 

described, each sub-system described also independently provides beneficially useful results for 

streaming media communication. The various subsystems themselves, and the various iterations of 

combinations of these sub-systems apparent to one of ordinary skill based at least in part upon this 

20 disclosure, are also contemplated within the scope of the invention. In addition, various aspects of the 

overall communication system, as well as of each sub-system described, are also contemplated as 

useful for other applications other than specifically for streaming media communication in particular. 

Therefore, where apparent to one of ordinary skill, such additional applications are further 

contemplated within the scope of the invention, despite the particularly useful modes applied to 

25 improved streaming media communication. 

Transcoder 

A video/audio transcoder 200 is provided according to the invention that enables one incoming 

30 video source 210 to be streamed across multiple formats 215 (for example MPEG4, Real Video™, and 

QuickTime™) from one device without human intervention. The transcoder 200 according to the 

present embodiment provides substantially greater functionality at a fraction of the price of other 
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commercially available transcoder systems. Moreover, because the system works "on-the-fly," pre­

compressing of the video source 210 is significantly diminished. 

More specifically, the transcoder 200 system and method according to the invention is adapted 

to transcode digitized media originating from any compressed or uncompressed format to be 

5 reproduced into any other compressed format -- on demand, real-time. The system 200 and method 

also enables efficient, simultaneous processing of multiple streams 215 of differing data from a 

multiplicity of different compressed or uncompressed fonnats into a multiplicity of different 

compressed formats. 

The transcoder 200 of the present embodiment is herein described in an overall system by way 

10 of illustration by reference to Figure· 3. As shown, a first player initially makes a connection to a server 

300 that houses the transcoder 200. The player format (e.g., Microsoft Media), connection speed (e.g., 

32 Kbps) and protocol (HTTP) are identified. The server 300 pulls the live or pre-encoded video into a 

"live buffer" or "cache" 310 and encodes it as digitized but nearly uncompressed data ( e.g., A VI or 

MPEG2). The server 300 then loads an appropriate CODEC thread ( e.g. Microsoft Media™) at the 

15 connection speed (e.g. 32 Kbps). Next, the server 300 loads a HTTP/MS player thread that serves the 

first client Then, a second stream is requested by a client using MIS Player at 1 0OKbps with MMS. 

The server loads the appropriate MS CODEC thread at the appropriate 100 Kbps rate. Then, the server 

300 loads an MMS/MS player thread to serve the second client. Then, a third stream is requested by a 

client using Real Player at 40 Kbps with RTSP. The server 300 loads the appropriate Real CODEC 

20 thread at the appropriate 40 Kbps rate. Then, the server 300 loads an RTSP/Real player thread to serve 

the third client. Again, this illustration is exemplary, and other specific CODECS may be suitable 

substitutes, as well as other bit-rates, etc. 

In order to provide still a further understanding of the present transcoder embodiment, Figure 3 

shows the transcoder 200 by way of further example as applied to serve multiple different video 

25 streams to different clients. 

In brief, the present transcoder 200 shown and described uses "thread" communications instead 

of"IPC" or "Inter Processor Communications" that are used according to many conventional 

transcoding techniques. For the purpose of this transcoder 200 description, the term "thread" is herein 

intended to mean an encapsulation of the flow of control in a program. Single-threaded programs are 

30 those that only execute one path through their code "at a time". Multithreaded programs may have 

several threads running through different code paths "simultaneously". In a typical process in which 

multiple threads exist, zero or more threads may actually be running at any one time. This depends on 
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the number of CPUs the computer on which the process is running, and also on how the threads system 

is implemented. While a machine or system with a number of n CPUs may be adapted to run no more 

than n threads in parallel, the threading operation according to the present transcoder invention may 

give the appearance of running many more than n "simultaneously" by sharing the CPUs among 

5 threads. 

The transcoder 200 provides abstract APis, and therefore the CODEC is accessed without the 

(much larger) native encoder overhead. Buffering 310 is created as a function of client pull for 

different video streams. Moreover, the transcoder 200 of the invention utilizes a network architecture­

a single thread for each different connection, combining clients into same thread if they are at they are 

10 within the buffered segment of the same content. The transcoder's 200 use of threads in the manner 

herein shown and described is considered highly beneficial because a context switch between two 

threads in a single process is believed to be considerably cheaper (processing/memory/IO) than using a 

context switch between two processes. In addition, the fact that all data except for stack and registers 

are shared between threads makes them a natural vehicle for implementing tasks that can be broken 

15 down into subtasks that can be run cooperatively. 

While various specific architectures may be bui1t around the transcoder 200 embodiments just 

described in order to achieve particularly desired results on a case-by-case basis. However, for the 

purpose of further illustration, the following is an example of a more detailed system using the 

transcoder 200 described. The transcoder 200 is provided adapted to support a large number of 

20 simultaneous customer streams, each with differing formats. In particular, such system may support 

more than 5000 simultaneous streams, and in some circumstances more than 7000 simultaneous 

customer streams, each with differing video formats. Still further, the transcoder 200 may be 

implemented to convert any of a wide number of video sources to a format uniquely appropriate or 

required for many different individual clients each having differing needs. In one particular example, a 

25 transcoder 200 as herein described may be implemented to support such high demand simultaneously 

on any of the following formats: MPEG 1; MPEG 2; MPEG 4; Motion JPEG; A VI; H.261; H.263; 

H.263 +; RealVideoTM; G-8; QuickTime™; Shockwave Flash™; Indeo Cinepak™; ASF. 

It is further contemplated that the transcoder 200 may be adapted in an overall communication 

system to be compliant with all existing and soon anticipated fixed and mobile terminals and devices. 

30 Moreover, the transcoder 200 may be implemented to adapt output stream format variables to 

dynamically accommodate the channel and platform conditions of each client. Still further, the system 

incorporating the transcoder is adapted to support load balancing servers and routers for multi-
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transcoder installations. Accordingly, it is believed that the transcoder 200 of the present invention 

delivers significantly greater functionality for significantly lower cost than other prior transcoding 

techniques and systems. 

As described above, various different system architectures may incorporate the transcoder 200 

5 of the invention without departing from the scope of the invention. However, more details of a 

particular architecture that is believed to suitably provide the beneficial level of support just described 

includes the following aspects: (i) dua:1 P3-933 processor; (ii) any variant of Unix OS; (iii) 512 MB 

RAM; Redundant Firewire or Gigabit Ethernet; Redundant Power Supplies. Such system may be 

provided in a rack mounted configuration, or otherwise to suit a particular need. 

10 The following aspects of the transcoder 200 of the invention should be contemplated as broadly 

beneficial, both independently and in various combinations as is apparent to one of ordinary skill based 

at least in part from this disclosure. 

A system and method is provided for utilizing asynchronous software thread communication in 

both user and kernel space to perform efficient transcoding on multiprocessor and/or distributed 

15 computing platforms ( such as clustering). It has been observed that this method is more efficient than 

utilizing traditional IPC methods to implement the transcoder. A shared library of CODEC algorithms 

is created and used to access the various CODEC algorithms, thereby incurring a lower processing 

overhead as well as lower memory utilization than that required by the traditional combined encoder 

functionality such as that used in the majority of commercial encoders. Of particular benefit, common 

20 threads may be used for multiple connections, and in fact even a single thread may be used for every 

individual connection using the present transcoder. 

25 

A system and method is also provided for combining multiple clients to be served by the same 

thread (for efficiency) whenever the same content is demanded and dynamic buffers (caches) can 

accommodate all of the data points demanded. 

Media Compression and Delivery System 

A data compression and delivery system 400 and method is also provided according to the 

invention for real time dynamic data signal processing for optimal reproduction of approximations of 

30 original media data over a given set of constraints. This system 400 and method is illustrated 

schematically by way of block flow diagrams in Figures 4A and 5. Further description of the various 
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beneficial features and operation of this system is provided as follows by way of exemplary 

embodiments generally incorporating by reference the description provided by these Figures 4A-5. 

Figure 4 A ia a block diagram illustration of one embodiment of the data compression and 

delivery system 400 of the present invention. As shown in Figure 4A, the data compression and 

5 delivery system 400 comprises media module 405, dynamic player module 407, image processor 410, 

baseline snapshot module 415, classifier 417, quality of standard (QoS) module 420, network layer 

input module 425 and network output layer module 430. The system 400 further comprises a neural 

network processing module 440, timer 435, CODEC library module 445, dynamic client request 

module 450, ICMP module 455, device and network parameters measurement module 460 and delivery 

10 and transmit module 465. 

In one embodiment, the system 400, resident at a server node(s), processes incoming 

uncompressed or previously compressed data. The system 400 employs neural networks 440 with 

artificial intelligence to monitor the incoming data to determine a plurality of key characteristics of 

each data segment. The system 400 correlates the incoming data characteristics with libraries 445 of 

15 pre-developed self-referencing experientially learned rules of the patterns in a scene in a sequence of 

frames in the input signal ( e.g., a video signal) and with externally imposed constraints to optimally 

choose a preferred commercially available compression/decompression algorithm (e.g. CODEC) for 

each segment of the data. The system 400 then sets up an extensive array of usage controls, parameters 

and variables to optimize the chosen algorithm. Choice of algorithm and set up of parameters and 

20 variables will dynamically vary with each segment of incoming data depending upon the characteristics 

of the data as well as the evolving optimization process itself. The set of possible algorithms is 

numerous, limited only by availability and other commercial considerations. Each segment of data is 

encoded and compressed in the above manner and then served to a communications channel. 

The compression system 400 just described is particularly useful as a streaming media 

25 compression engine, which, based upon information from the available CODEC's and the streaming 

media delivery system, performs frame-by-frame analysis of the incoming video using another 

artificially intelligent neural network 440. The system 400 then chooses the most appropriate 

compression format and configures the compression parameters for optimal video compression based 

on the best quality as measured by , in one embodiment, a selection of a peak signal to noise ratio from 

30 the underlying system environment. The result is the "optimal'' video and audio service for the device 

and conditions present. 
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A more specific account of the artificial intelligence/neural network 440 aspect of this system as 

applied to streaming media signals is provided as follows. Initially, a library of separate and distinct 

CODECs are added to the system as a searchable CODEC library 445. Additional libraries of relevant 

reference information are also provided, including: a Network Transport Standards (NTS) library 443; 

5 and a Quality-of-Service (QoS) library 447. Then, a video (media source) is introduced either in a 

digitized or non-digitized format (AD conversion is used) via image processor 410. Image processor 

410 then decompresses the source (if required) and employs various standard image processing 

algorithms used for "cleaning-up" the source image(s). The resultant source media is then passed to the 

baseline snapshot 415 repository where it will be used, as a "perfect gold standard" for later 

10 comparison. Simultaneously, this resultant source media is also fed to the classifier 417. 

The classifier 417 analyzes the source media for temporal, spatial and logical features for the 

purpose of creating source media sub-segments which exhibit similar combinations of temporal, spatial 

and logic features. "Similar" is defined to mean a contiguous sub-segment of the source media that 

contains common temporal, spatial and logic features that would lend themselves to a particular 

15 encoding/compression algorithm (as found in the CODEC library 445). This source media sub­

segment (or, in one embodiment, a group of contiguous video and audio frames) is referred to as a 

"scene". 

The neural network process 440 then operates upon this scene by employing CODECs from the 

CODEC library 445 to compress the scene. The internal configuration of each CODEC are 

20 manipulated/changed in accordance with inputs obtained from the NTS library 443, QoS library 447, 

Timer Process 435, Network Input Layer 425, ICMP agent 455 and the Device and Network Parameter 

measurement agent 460. The compressed scene is then decompressed and a comparison is made 

against the Baseline Snapshot 415 using a quality measurement made by the quality standard process 

420. In one embodiment of the present invention, the Quality Standard Process 420 employs a peak 

25 signal noise ration (PSNR) algorithm in order to perform the comparison of the decompressed scene 

against the baseline snapshot of the source media. The comparison process is repeated with various 

CODECs from the CODEC library 445 until the Neural Network Process 440 is satisfied with the 

quality of the resultant compressed scene, within the constraints of the inputs received from the NTS 

library 443, QoS library 447, Timer process 435, Network Input Layer 425, ICMP Agent 455 and the 

30 Device and Network Parameter Measurement Agent 460. Finally, the resultant compressed scene is 

sent to the Network Layer Output 430 which transports the compressed scene to the Client using an 

appropriate Network Transport protocol and QoS algorithm. 
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The above process is repeated until the entire source media has been transmitted to the Client or 

until the process is aborted due to various possible conditions which may include: a Client request to 

abort, network transport failure, Client hardware failure, etc. 

The NTS library 443 is a repository of network transport services that are selected and used by 

5 the Network layer output 430 to transport compressed source media to the Client and by the Network 

Layer Input 425 to receive information from the Client. The selection is based upon qualitative and 

quantitative inputs received from the Network Layer Input 425, ICMP agent 445 and the Device and 

Network Parameter Measurement agent 460. 

The QoS library 447 is a repository of quality of senrice algorithms that are selected and used 

IO by the network layer output 430 to transport compressed source media to the Client. The selection is 

based upon qualitative and quantitative inputs received from the Network Layer Input 425, ICMP agent 

455 and the Device and Network Parameter Measurement agent 460. 

The ICMP agent 455 generates inputs to the neural network process 440 that dynamically 

provides it with the quantitative and qualitative characteristics of the transport in use between the 

15 processor and the client. In one embodiment of the present invention, the ICMP protocol is used for 

this purpose. 

The Device and Network Parameters Measurement agent 460 generates inputs to the neural 

network process 440 that dynamically provides it with the qualitative and quantitative characteristics of 

the client's environment. In one embodiment of the present invention, these client environment 

20 characteristics include central processing unit (CPU) capacity, network interface characteristics, storage 

capacity and media rendering devices capabilities. 

Still referring to Figure 4A, the Network Layer Input 425 provides inbound ( originating from 

the client) network transport services. The Network Layer Output 430 provides outbound (originating 

from the processor) network transport services. The Timer Process 435 provides a way for the user of 

25 the invention to limit the maximum amount of time that the Neural Network Process 440 will spend in 

processing a given source media. 

Figure 4B is a block diagram illustration of one embodiment of a CODEC selection scheme of 

the neural network processing module 440 of one embodiment of the present invention. The neural 

30 network processing module 440 shown in Figure 4B comprises a video frame selection module 475, 

CODEC parameters module 480, input layer module 485 , hidden layers 486 - 487 and output module 

488. In one embodiment of the present invention, a CODEC representative signal suitable to be used as 
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a reference baseline signal for incoming signals to the neural network processing module 440 is 

generated by the neural network processing module 440. In one embodiment, the classifier 417 

determines which scenes in segments of an incoming video signal represents the best scene in light of 

the available parameters of the underlying CODEC. A list of standards are used by the neural network 

5 processing module 440 to determine which scene in the signal represents the best scene. In one 

embodiment, the Neural Network Process 440 samples a number of pixels in a particular frame of 

video to determine changes in the number of pixels in that particular frame vis-a-vis the pre-determined 

parameters of the video signal. In another embodiment, significant motion changes in a particular 

scene in the video signal may be used as the baseline reference scene ("best scene") for subsequent 

10 incoming video. 

In one embodiment of the present invention, the neural network processing module 440 takes a 

segment of video from the classifier 417 as an input and subsequently takes a sample of this input to 

derive enough information that characterizes the video signal. For example, in the scheme illustrated in 

Figure 4B, the Neural Network Process 440 takes a window snap-shot (e.g., a 176 X 144 pixel window) 

15 to examine. It is advantageous for the Neural Network Process 440 to look at the center of the sample 

window to generate enough information about the video signal. In one embodiment of the present 

invention, the Neural Network Process 440 uses a minimum of 8 frames to generate the requisite 

information about the video signal. Information from the sample window is presented with the 

particular CODEC parameters from parameter module 480 to the input layer 485. 

20 The input layer 485 is coupled to a plurality of hidden layers 486 - 487 via a plurality of 

neurons with each connection forming either a strong or weak synoptic link from one neuron to the 

other. In one embodiment, each CODEC supported by the neural network processing module 440 is 

provided with its own neural network to process the CODEC specific parameters that come with the 

particular CODEC. The Neural Network Process 440 generates the "best" video signal through a 

25 round-robin like process referred to as a "bake-off' from the plurality of CODECs processed during a 

video sampling capture period. In processing the best video representation from incoming signals, each 

of the corresponding neural networks for each of the CODECS generates the best representative sample 

from the hidden layers 486 - 487 and feed the signal to the output module 488. In one embodiment of 

the present invention, the output data set of the best CODEC from each class of CODECS being 

30 processed by the Neural Network Process 440 has two possibilities. The first being the Neural 

Network Process 440 submitting the best results for each CODEC to the output module 488 to a "bake­

off' neural network of the plurality of"best" samples for each of the plurality of CODECS which in 
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tum generates the wim1ing best CODEC from the plurality of best CODECS. The bake-off neural 

network is smaller and faster than the neural networks that handle the processing of the CODECS. 

In a second processing scheme, the Neural Network Process 440 may implement a genetic 

algorithm processing of the best CODECS generated by the plurality of CODECS. The genetic 

5 algorithm follows the same statistical selection approach of a marble game. Thus, instead of feeding 

the winning output CODEC from the various neural networks into a "bake-off' neural network, a 

genetic algorithm processing may be applied to feed the output module 488 from the various neural 

networks into a bucket and picking the best CODEC representation from a collection of scenes at the 

end of the source media, for example, a movie, etc. In one embodiment of the present invention, the 

10 Neural Network Process 440 uses a combination of forward and backward propagating algorithm to 

process the CODECS. 

Referring back to Figure 4A, for the purpose of providing a further understanding of this 

artificial intelligence process, the following example of one particular application is provided. It is to 

be appreciated that the features and operation of the system provided by this exemplary application are 

15 to be considered as broadly descriptive of the neural network 440 aspect for data compression and 

delivery according to the invention. Other applications may be made and fa]l within the scope of the 

invention. 

A video content provider installs the system of the present invention on its server. Sample 

videos are introduced to the system in order to perform an initial AI process as described above. A 

20 complex matrix of CODEC characterizations, e.g. for each bit rate, pattern of video, etc., is created to 

be drawn from later. Next, a client end-user connects to the content provider system in order to view a 

video M. The communication system of the invention residing on the server delivers a software agent 

to the client's device, thus enabling the client to connect to the communication system in order to 

deliver device-specific information and receive the appropriate compressed signal with decompression 

25 CODEC for playing. Next, the AI system begins loading the video Mas a streaming signal into a 

buffer for the purpose of choosing the appropriate CODEC for each frame and compressing each frame 

appropriately for transmission. The time period of the buffer depends upon multiple variables, 

principally the processing power of the system, and may be generally for example approximately 15 

seconds for systems having appropriate capability for pre-recorded but uncompressed video media. 

30 Within the buffer, each frame is compared against each CODEC according to the "types" of sequences 

pre-tested in matrix as depicted in the diagram. 
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Next, the system 400 looks at end-user parameters, e.g. screen resolution, memory available, via 

information received from the software agent in the client's device. The most appropriate CODEC is 

then chosen and configured/tuned for optimal performance by setting certain variables within the 

CODEC to fixed quantities ( e.g. based on comparing source video vs. patterns in past, transmission 

5 channel capabilities or constraints, and destination device capabilities or constraints). The process just 

described is generally done frame-by-frame by the classifier 417, but the CODECS are compared for 

temporal compression efficiency such that the process for each frame contemplates other leading and 

lagging frames. Once the appropriate CODEC is chosen and tuned for each frame ( or block of frames 

where appropriately determined automatically by the system), the delivery system reports to the client 

10 agent and delivers the tuned CODEC ahead of the corresponding frame(s) to be decompressed and 

played. 

It is to be appreciated that the neural network 440 of this system 400 continuously learns and 

remembers the perfonnance and operation of the CODECS within the CODEC library 445, and 

continuously uses its learning to improve the compression efficiency of the input media signal. The 

15 process of running a signal frame through the library, modifying CODEC operating parameters, 

comparing compression perfonnance by the compare logic 525 {Figure 5) against reference standard 

compression, and running the loop again with further modifications, is an iterative 550 (Figure 5) one 

that generally continues to improve compression efficiency. In fact, compression with one or more 

CODECS in the library 445 may reach improved levels better than the reference compression 

20 algorithm(s). 

Nevertheless, when time constraints 435 (Figure 4A) are present (such as in real-time push or 

pull demand for the streaming media content), this process must eventually be stopped at some point so 

that a particular frame or series of frames being processed may be compressed 575 and delivered 580 to 

the destination without unacceptable delay by timer 435. Then, the next frame or series may be 

25 operated upon by the neural network 440 within the CODEC operating system. These endpoints may 

be defined by reaching a predetermined desired result, such as for example but without limitation: (i) 

reaching a predetennined percentage (%) compression efficiency, such as for example as compared to 

the reference standard; or (ii) reaching a predetermined or imposed time limit set on the process, such 

as for example according to a time related to the buffer time ( e.g. 15 seconds); or (iii) the earlier 

30 occurrence of either (i) or (ii). In any event, though an endpoint is reached for choosing the appropriate 

CODEC and perfonning the compression 575 and delivery 580 operations, this does not mark an 

endpoint for the neural network 440 training which continues. The information that is gathered through 
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each loop in the process is stored 550. When subsequent similar frames or system constraint 

parameters in an incoming frame are encountered 545 in the future, the stored information is 

remembered and retrieved by the neural network 440 for improving compression 575 and delivery 580 

efficiency. 

While many different communication protocols are contemplated, one particular embodiment 

which is believed to be beneficial uses a "full duplex network stack'' protocol, which allows for bi­

directional communication between the server and the client device. Again, while other protocols may 

be appropriate for a particular application, the full duplex system is preferred. 

The system 400 just described addresses the difficulties encountered with previously known 

10 CODEC systems by utilizing the streaming media delivery architecture to overcome latency issues and 

the embedded neural network 440 to overcome speed concerns. The system 400 is then able to 

reconfigure the algorithms used for compression in the neural network 440, the goal being to achieve 

optimum results every time over any network configuration. 

A wide variety of CODECS may be used within the CODEC library 445 according to the 

15 overall compression systems and methods just described, though beneficial use of any particular 

CODEC according to the invention contemplates such CODEC taken either alone or in combination 

with other CODECS. For example, an appropr;iate CODEC library 445 may include one or more of the 

following types of CODECS: (i) block CODECS ( e.g. MPEG versions, such as Microsoft Media TM or 

QuickTime™); (ii) fractal CODECS; and (iii) wavelet CODECS (e.g. Real™). According to another 

20 aspect, an appropriate CODEC library 445 may include one or more of the following types of 

CODECS: (i) motion predictive CODECS; and (ii) still CODECS. Still further, the CODEC library 

445 may contain one or more of the following: (i) lossy CODECS; and (ii) lossless CODECS. 

In one embodiment of the present invention, all of these different types of CODECS may be 

represented by the CODEC library 445 according to the invention; and, more than one particular 

25 CODEC ofa given type may be included in the library. Or, various combinations of these various 

types may be provided in order to achieve the desired ability to optimize compression of a streaming 

media communication over a wide range ofreal-time variables in the signal itself, transmission channel 

constraints, or destination device constraints. Still further, an additional highly beneficial aspect of the 

invention allows for new CODECS to be loaded into the library 445 and immediately available for use 

30 in the neural network 440 compression/delivery system 400. Nevertheless, one particular example of a 

CODEC library 445 which is believed to be beneficial for use in optimally communicating a wide 

range of anticipated streaming media signals, and of particular benefit for image signals, includes the 
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following specific CODECS: MPEG versions 1, 2, and 4 (e.g. Microsoft Media7 M and QuickTime™); 

DUCK TruMotion™; ON2; Real Media™; MJPEG: H.261; H.263; H.263+; GIF; JPEG; JPEG2000; 

BMP; WBMP; DIVX. 

The following are further examples of various aspects of the compression system and method 

5 just described that should be considered as broadly beneficial, both independently and in various 

combinations as is apparent to one of ordinary skill based at least in part on this disclosure. Further 

examples of such broad aspects are elsewhere provided in the "Summary of the Invention" as well as in 

the appended claims. 

Use of neural networks 440 with artificial intelligence to achieve the various CODEC 

10 operations described is broadly and uniquely beneficial. In particular, a system and method is provided 

for pre-processing 410 of source data determined by application of learned responses to the signal 

quality, data content and format of the data. A system and method is provided for processing each unit 

( e.g. frame or block of frames) of source data by selection and application of a suitable CODEC (from 

a set of all available CODECS in the CODEC library 445) dependent upon observed characteristics of 

15 the source data and application of past-learned responses to compressing similar data. A system and 

method is provided for processing each unit of source data by setting a multiplicity of compression 

characteristics within a chosen compression algorithm to optimize capture and preservation of the 

original data integrity. Still further, each or all of the aforementioned signal processing steps is applied 

to each unique, sequential unit of signal data, e.g., signal clip, video frame, or individual packet as 

20 appropriate. 

It is further contemplated that a CODEC management system 400 according to the invention provides a 

system and method for image processing that is adapted to normalize original source data/images as 

well as to resize and resample original data to fit the specification of the neural network processing 

module 440. An ability to serve any transmission or recording channel with a single system and with 

25 any source data stream is also provided. Moreover, the various systems and methods herein described, 

individually and beneficially in combination, are provided with compatibility to any connection or 

connectionless protocol, including but not limited to TCP, UDP, WTP/WDP, HTTP, etc. 

The invention as herein shown and described also allows for highly beneficial applications for 

accelerating the learning rate of neural networks 440 while minimizing the data storage requirements to 

30 implement said networks. Different classes of data streams each have unique characteristics that 

require substantially greater processing by neural networks 440. For example, video data streams differ 

by prevalence and degree of motion, color contrast, and pattern and visibility of details. Greater 
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processing requires longer times to reach optimal functionality. Greater processing also requires more 

predictive library storage, often growing to unlimitedly large sizes. For real-time neural network 

processing, processing time and storage can be minimized to greatly increase functionality by 

providing pre-developed predictive libraries characteristic of the class of data stream. 

5 Accordingly, the following are examples of aspects of the pre-trained neural network 440 

aspects of the invention that should be appreciated as broadly beneficial, both independently and in 

combination (including in combination with other embodiments elsewhere herein shown and 

described). A system and method is provided that creates and uses artificial intelligence in a neural 

network 440 and pre-trruns that intelligent network for use in solving a problem, which problem may be 

10 · for example but not necessarily limited to streaming media compression according to a particular 

beneficial aspect of the invention. A system and method is also provided for subdividing the universe 

of problems to be solved into useful classes that may be processed according to a learned history by the 

intelligent network. 

An intelligent streaming media delivery system and method is also provided according to the 

15 invention that manages content transmission based on end-user capabilities and transmission channel 

constraints, such as for example, but without limitation, available transmission speeds or bandwidth, 

and Internet congestion. The data compression and delivery system 400 utilizes a computer 

implemented intelligence process, such as an artificial intelligence process based on a neural network 

to analyze aspects of the connection (including without limitation differing bit rates, latencies, 

20 transmission characteristics and device limitations) to make modifications in the compression 

methodology and to manage Quality of Service ("QoS") 420 issues. Compressed, digital, restorable 

and/or decompressible data streams may be therefore delivered to a multiplicity of different local 

and/or remote devices via a multiplicity of transmission mediums characterized by differing 

capabilities. In addition, a decompression system is provided for reproducing the decompressed data at 

25 the terminal device. 

In one beneficial embodiment, a terminal device establishes a link with the system resident on a 

server node(s). Except for software normally required to establish communications, the terminal device 

might not initially have resident software embedded therein associated with the present system. Upon 

linking the terminal device to the server node, the system transmits a software agent to the terminal 

30 device that cooperates with other software modules on the server-side that together form the overall 

delivery system. The software agent informs the system of the terminal device configuration and 

processing capacities for decompressing and displaying the data. The software agent also reports 
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certain relevant information to the system of the characteristics of the communication channel between 

the terminal and the server. Such information includes, without limitation: latency, bandwidth, and 

signal path integrity. Based upon terminal device configuration and real time updates of channel 

characteristics and capabilities, the system actively manages transmission of the compressed data 

5 stream by varying parameters such as buffer length, transmitted bit rate, and error correction. The 

system also feeds operating conditions to the compression system to dynamically alter encoding and 

compression settings to optimize delivery of the data. The delivery software agent resident on the 

terminal device decompresses the data stream that is composed of segment-by-segment variations in 

compression/decompression algorithm and settings thereof. Dependent upon the terminal device 

10 configuration, and especially for very thin clients, instructions may be refreshed on a segment-by­

segment basis for each decompression algorithm and encoding setting combination. Instructions for 

decompressing may also be kept resident if appropriate to the terminal device. 

The software agent described for transmission to and operation by the destination device is 

therefore also considered a highly beneficial aspect of the compression/delivery systems and methods 

15 described. By delivering the software agent to the device from the source, a wide range of existing 

destination devices may be used for connnunication according to methods that may include variable 

uses of one or more algorithms or other operations at the transmission source. In other words, the 

destination devices may not be required to be "format-specific" players as is required by much of the 

conventional streaming and static media communication systems. Also, by providing the destination 

20 agent with a diagnostic capability, diagnostic information may be gathered at the destination device and 

transmitted back to the source in a format that is compliant for use by the source in its neural network 

process for achieving the proper CODEC operation for a given set of circumstances. 

The use of a client-side agent to supply quality of service information including client-side 

device data and communication channel status in real time is therefore also believed to be broadly 

25 beneficial beyond the specific applications and combinations of other aspects of the invention also 

herein provided. In addition, the processing of each unit of compressed, transmission-ready data to 

accommodate client-side device and real-time communication channel conditions is also broadly 

contemplated as having broad-reaching benefits. Still further, a system and method is described that 

provides instructions to a client-side agent to enable decompression of each sequential, uniquely 

30 compressed unit of data. Therefore, another broad benefit of the invention provides a destination 

device (such as from the transmission source as herein described for the particular embodiments) with a 

CODEC that is adapted to decompress a compressed representation of an original media signal into a 
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decompressed representation based upon variable parameters related to at least one of the following: 

aspects of the original media signal, transmission channel constraints, and destination device 

constraints. In another broad aspect, the destination device is adapted to use a CODEC that is chosen 

from a library of CODECS based upon a parameter related to an aspect of the original media signal. 

The systems and methods herein described are also considered applicable to the signal 

processing of each unique, sequential unit of signal data, e.g., signal clip, video frame, or individual 

packet as appropriate. In addition, the system and its various sub-systems may also be purely software 

that must be loaded into each appropriate device, or it may be embedded in a host hardware component 

or chip, e.g. on the server side, or in certain circumstances, on the client side ( e.g. various aspects of the 

10 destination agent), or for example may be stored such as in flash memory. 

The various aspects of the media compression system and method just described are considered 

beneficial for use according to a wide range of known and soon anticipated media communication 

needs, including for example according to the various communications devices, 

communication/transmission channel formats and standards, and media types and formats elsewhere 

15 herein described (e.g. in the "Background" section above). 

However, for the purpose of further understanding, Figure 6 shows a schematic view of the 

overall streaming media communications system 600 as specifically applied to "video-on-demand" 

aspects according to one embodiment of the present invention, wherein many different end users 610-

620 at many different locations may request and receive, real-time (e.g. without substantial delay), pre-

20 recorded video from a remote source. Further to the information provided in Figure 6, at least one 

specific implementation of the media communication system 600 delivers the following types of video 

at the following bit-rates ( denotes compressed representations of original signals that are convertible by 

a destination device to decompressed representations having no or insubstantial loss as observed by the 

eye of the typical human observer): VHS-format video as low as about 250Kbs; DVD-format video at 

25 about 400 Kbps; and HDTV-format video at about 900Kbps. According to these speeds, it is believed 

that video-on-demand may be provided by telephone carriers over resident transmission line channels, 

such for example over existing DSL lines 630 - 640. 

However, as available bandwidth and mass communication continue to present issues, it is 

believed that even greater efficiencies may be achieved resulting in delivery of compressed 

30 representations of these types of video signals at even lower bit rates. Again, as elsewhere herein 

described, the compression efficiencies of the invention are closely related to and improve as a :function 

of the processing power made available to the neural network 440, and the neural network's 440 
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continued learning and training with respect to varied types of media. These resources may even make 

more remarkable compression efficiencies achievable without modification to the fundamental features 

of the present invention. 

Therefore, the following are further examples of transmission rates for certain compressed 

5 video signals that are believed to be desirable and achievable according to one embodiment of the 

invention: VHS-format video as low as' about 200Kbps, more preferably as low as about 150Kbps, and 

sti11 more preferably as low as about 1 OOKbps; DVD-format video as low as about 350Kbps, more 

preferably as low as about 300Kbps, and still more preferably as low as about 250Kbps; and HDTV­

fonnat video as low as about 800Kbps, and still more preferably as low as about 700 Kbps. 

10 Moreover, at least one implementation of the media communications system 400 of one 

embodiment of the invention delivers 20-24 frames/sec color video at a transmission rate of 7 Kbps. 

This is believed to enable substantial advances in communication of streaming media signals via to 

wireless destination devices via the W AP Gateway, as is further developed elsewhere hereunder. 

It is also to be appreciated that, while video communication has been emphasized in this 

15 disclosure, other types of streaming or static media are also contemplated. For example, at least one 

implementation of the compression and delivery embodiments has been observed to provide 

substantially CD-quality sound ( e.g. via compressed representations of original signals that are 

convertible by a destination device to decompressed representations having no or insubstantial loss as 

, observed by the ear of the typical human observer) at a bit-rate of about 24 Kbps. At these rates, 

20 audiophile-quality sound may be delivered for playing over dial-up modems. However, with further 

regard to available resource commitment and extent of neural network training, it is further 

contemplated that the invention is adapted to deliver CD-quality sound at speeds as low as about 

20Kbps, and even as low as about 15 Kbps or even 1 OKbps. 

25 Wireless Audio Communications System 

It is further contemP,lated that the streaming media communication system of the invention has 

particularly useful applications within wireless audio connnunications networks, and in particular 

cellular telephony networks. Therefore, Figures 7 and 8 schematically show, with respectively 

30 increasing amounts of detail, streaming media communications systems 700 and 800 respectively 

specifically applied to wireless audio communications systems according to certain specific, respective 

embodiments of the present invention. v\Thile particular devices, system parameters, or arrangements 
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of communicating devices shown are believed to be beneficial in the overall application of the 

invention, they are not to be considered limiting and may be suitably replaced with other substitutes 

according to one of ordinary skill based upon this disclosure. The various wireless communications 

systems 700 and 800, standards, and protocols referenced elsewhere in this disclosure are thus 

5 incorporated into this section for the purpose of integration with the various aspects of compression, 

delivery, decompression, and transcoding according to one embodiment of the invention. 

Combination of the communications system 400 of one embodiment of the present invention 

with the other components of a cellular communications network allows for the enhanced compression, 

delivery, and decompression according to the invention to manifest in an increased quality of service 

10 for wireless audio communications. Improvements in cellular communications according to the 

invention include, without limitation, the following examples: increasing available bandwidth, 

extending range of reception, and providing graceful degradation while maintaining connectivity 

during periods of low signal quality or reception levels. 

More specifically, cellular telephony signals are characterized by relatively high degrees of 

15 variability, due for example to the roaming positions of clients, and limited cell ranges, atmospheric 

conditions, and significantly limited and changing available bandwidths over daily use cycles. 

Therefore, a self-optimizing CODEC management system according to the present invention is 

particularly well suited to adjust the appropriate communications and compression modalities to the 

changing environment. At the very least, the increase in compression efficiency and resulting decrease 

20 in bandwidth used for given signals is a valuable achievement as wireless channel traffic continues to 

congest. 

In one particular regard, the increased compression efficiency according to the present invention 

is well applied to improving bandwidth issues during "soft hand-offs" between cells, as illustrated in 

Figure 9. During cellular phone communications, whenever a transmitter or receiver migrates between 

25 cell coverage zones, communications bandwidth requirements and resultant costs are increased by 

systemic requirement to "pass off' active communications between cells. The act of passing off the 

communication results in a "backhaul" channel from the previously active cellular transmitter to a 

central office for forwarding to a newly active cellular transmitter. The backhaul channel represents a 

significant use of bandwidth. Savings will result from increased compression. As Figure shows, such 

30 "backhauling" may include a doubling (media sent back from first cell being left and resent to second 

cell for transmission) or even a quadrupling (overlapping communication from both first and second 

cells) in the bandwidth used for communicating a particular signal. 
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The media communications system 400 of the present invention may recognize when backhaul 

is occurring, such as according to the transmission channel diagnostics provided in the software 

agent(s), and may respond by adjusting the degree of compression to compensate. 

\VAP Video Gateway 

With a particular view of the rapid growth observed and predicted in the wireless or mobile 

Internet, embodiments of the present invention contemplate application of the intelligent 

compression/delivery/ decompression embodiments in combination with W AP Gateway functionality. 

A system and method is therefore also provided according to the invention for encoding, 

compressing and transmitting complex digital media (e.g., video pictures) via bandwidth-constrained 

wireless communications systems utilizing Wireless Applications Protocol (W AP). In one 

embodiment, data is processed by the system, resident at a server node(s), employing neural networks 

with artificial intelligence. Sample segments of data are captured from the input stream and processed 

15 to comply with requirements unique to the class of clients. As is described in detail above, the system 

con-elates the continuously varying digital data streams' characteristics with libraries of pre-developed 

experientially learned rules and with externally imposed constraints to optimally choreograph the 

coherence, continuity and detail of the data as ultimately received, decoded and presented at the client 

interface. 

20 A gateway provided with the added functionality of the streaming media communications 

system herein described is shown schematically in Figure 8. According to the W AP gateway system 

830, a client agent is provided that is adapted to run on a variety of platforms, and requires no 

specialized hardware to decode the video streams. According to use of the streaming media delivery 

system ofthe invention elsewhere herein described, the viewer of the W AP device maintains constant 

25 communication with the system server upstream, such that the user-side client 825 may provide the 

encoding platform with relevant information for streaming media communication, including without 

limitation: available screen size, processing power, client operating system and browser version, 

connection speed and latency, thereby allowing the streaming media delivery system to tailor the 

stream to each individual client it "talks" to. Accordingly, an AI driven server 830 incorporating the 

30 AI compression as herein described may be combined with a W AP Gateway 830, combining the 

necessary W AP to TCP/IP protocol ( or other protocol, e.g. dual server stack) translation with a Video 

and Audio Server 835 employing compression, delivery, and decompression systems and methods 
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herein described. The W AP Gateway 830 may further include a video transcoder, such as for example 

incorporating the transcoder systems and methods herein described. An appropriate host architecture 

according to this system (not shown) generally includes a rack mount system running Linux OS with a 

modified W AJ> Gateway 830 or as a software plug-in to existing servers. 

5 This W AP gateway system 830 may be further provided in a Master/Slave relationship as 

another beneficial aspect of the overall streaming media delivery architecture (applicable to other 

deJivery systems other than specifically wireless). Various content distribution networks, such as 

available through Akamai and Inktomi, have capitalized on the concept of improving data delivery over 

the Internet by using "smart caching" on servers which reside on the borders of the Internet. Such a 

10 Master/Slave relationship is maintained by the present system wherein a Master Server resides at the 

source of the content to be delivered and Slave Servers reside on the borders. These servers 

communicate "intelligently" to optimize the content delivery over the Internet and reduce latency, 

bandwidth and storage requirements, improving the overall quality of the video/audio stream to the 

end-user and decreasing the cost of media delivery to the content provider. 

15 The W AP gateway 830 of the present invention supports continued growth in mobile 

communications, as large telecommunications operators are transitioning to multi-service broadband 

networks, and as the number of subscribers to the mobile Internet continues to expand rapidly. In 

particular, mobile communications is a broad class of systems and protocols, each having its own 

constraints and needs for interacting devices to communicate streaming media. The Gateway 830 in a 

20 particularly beneficial aspect may support a variety of"2G" systems with upgradability for upcoming 

"2.5G,, and "3G" network technologies (numerical progression of systems generally represents 

progression oflntemet-enabled capabilities). 

The following Table 3 provides examples of known mobile communication standards, and 

provides certain related information used by the AI system of the present invention for optimizing 

25 communication of streaming media amongst the field of mobile destination devices as media players: 

Table 3: Existing/Soon Anticipated Mobile Communications Standards 

MODE BAUD RATE (generaIJy) 

GSM (2G) 9.6Kbps 

CDMA 9.6Kbps 

TD:rv1A 14.4 Kbps 

CDPD 14.4Kbps 
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iMODE 128 Kbps 

GPRS 144 Kbps 

WCDMA or CDMA2000 144 Kbps to 2 Mbps 

GSM(3G) 2Mbps 

In addition, the present invention is particularly beneficial in its ability to stream a wide variety 

of media signals to various different types of wireless communications devices. Examples of wireless 

communications devices that are appropriate for use with the streaming media communications systems 

5 and methods of the invention, and which the systems and methods support interchangeably, are 

provided in the following Table 4: 

Table 4: Examples of Internet-enabled PDA's 

DEVICE MAKE SPEED MEMORY SCREEN SCREEN MODEM CONNECT 

DEPTH SIZE TYPE SPEED 

iPAQ Compaq 206MHz 16-64 :Mb 12 b/pixel 320x240 External 9600-14.4 Kbps 

color (e.g. CDPD) 

PalmVII Palm 331\,fHz 4-16Mb 4 b/pixel Internal 14.4 Kbps 

b/w8 

b/pixel 

color 

Handspring Palm 33MHz 4-16Mb 4 b/pixel External 14.4 Kbps 

b/w; 8 

b/pixel 

color 

Blackberry Research- 33MHz 4Mb 2 b/pixel Internal 9.6-14.4 Kbps 

In-Motion b/w .•..•.•.. 

Jomada HP 133MHz 16-32 :Mb 18 b/pixel 320x240 External 9.6-14.4 Kbps ....•.•.. 
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Casseopeia Casio 150Mhz 16-31 Mb 12 b/pixel 320x240 External 9.6-14.4 Kbps ......... 

Various specific examples are described later below that provide observations of actual wireless 

Internet applications of the invention as herein described. Such examples include use of a CODEC 

library according to varied parameters associated with at least the following (without limitation): 

5 destination wireless communication device; transmission channel; communications protocol; and the 

respective streaming media signals themselves. The various particular features of the systems and 

methods used according to these examples are contemplated as further defining independently 

beneficial aspects of the invention. 

10 Shared Interactive Environment 

A system and method is also provided according to the invention for enabling real-time remote 

client interaction with a high-definition, multi-dimensional, multi-participant simulated environment 

without the need for significant client-side processing capacity. More speci.ficaUy, Figure 10 shows an 

15 overall streaming media communication system as applied to shared interactive gaming according to 

the invention. 

This system includes: (i) a proxy server; (ii) graphics rendering capabilities; (iii) a client 

software agent for feedback of client inputs to the game; (iv) a client software agent for supporting the 

delivery system of the invention; and (v) streaming from the server to the client. It is contemplated that 

20 for multiple clients, which typically represent shared interactive gaming by design, multiple 

components as just described are provided to support each client. 

The interactive gaming embodiments contemplate implementation of data compression and 

delivery embodiments with devices that are also destination devices for compressed signals from other 

like, remotely located device systems. This arrangement is broadly beneficial, such as for example in 

25 further interactive media implementations such as video conferencing and the like. Accordingly, each 

remote system is both a source and a destination device, and sends and receives agents between it and 

other remote systems. 

Destination Device 
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Although the communications systems of the present invention enables communication of 

streaming media signals to a wide variety of destination devices, a further contemplated feature ofthe 

invention provides a remote receiver to be housed as a destination device/player by client users. This 

5 set-top player may be adapted to serve at least one, though preferably multiple ones, and perhaps all, of 

the fo11owing: Video on Demand (VOD); Music on Demand (MOD); Interactive Gaming on Demand 

(IGOD); Voice Over Internet Protocol ("VoIP"), any technology providing voice telephony services 

over IP connections; Television Web Access; Digital Video Recording to record, pause, and playback 

live television; e-mail; chat; a DVD player; and other applications apparent to one of ordinary skill. AU 

10 of this may be delivered to existing televisions in the comfort of users' own homes. Moreover, clients 

utilizing this box, or other systems interfacing with the communications system ofthe invention, may 

receive DVD quality video and surround sound over cable and DSL connections. 

15 

EXAMPLES 

For the purpose of further illustrating the highly beneficial results that may be achieved 

according to the invention, the following are examples of specific embodiments that have been used for 

different types of streaming media communication, including observed results with pertinent 

discussion. These examples illustrate communication the same pre-recorded video over different 

20 transmission channels and to different destination devices, wherein the pre-recorded video has the 

following originating properties: 720lines of resolution and 32bits of color information, an originating 

file size of about l .4Gigabytes. 

Example 1 

25 

An "iP AQ" model 3650 hand-held PDA ( commercially available from Compaq, Inc. for 

approximately $500 at the time of this disclosure) was provided. The PDA was interfaced with a 14.4 

Kbps (max) wireless CDPD modem ("AirCard 300" wireless external modem, commercially available 

:from Sierra Wireless for approximately $200 at the time of this disclosure) using an extension assembly 

30 (iP AQTiv1 PCM CIA expansion sleeve from Compaq, Inc.) with a PCM CIA card slot that couples to the 

wireless modem. The iP AQ™ used is generally characterized as having the following processing 

parameters: 206 MHz processor; 32 Mb memory; 12 b/pixel color; 240X320 screen dimensions; 

PocketPC™ operating system version 3.0 from Microsoft Corp. and stereo sound. The iPAQ™ was 
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connected to the Internet in San Francisco, California via the interfaced CDPD modem over the AT&T 

cellular wireless carrier system at a connection bandwidth of about 13.3Kbit/sec. A server located in 

San Jose, California (approximately 50mi away) was contacted by the PDA employing the http and rtsp 

protocols, and the PDA was used to initiate a request for a pre-recorded video having the following 

5 originating properties: 720lines ofresolution and 32bits of color information, the originating file size 

was 1.4Gigabytes. Within about seven seconds, a compressed approximation of the pre-recorded video 

was received, decompressed, and displayed by the PDA on the PDA's screen. The entire video was 

seen at 240x320xl2bpp resolution in full motion without observable delays or defects. 

10 Example2 

A "Jomada™" model 548 hand-held PDA (commercially available from HP, Inc. for 

approximately $300 at the time of this disclosure) was provided. The PDA was interfaced with a 9.6 

Kbps (max) wireless CDMA phone ("Motorola i85s" wireless external digital cellular phone, 

15 commercially available from Motorola authorized vendors for approximately $200 at the time of this 

writing) using adaptor cables (Motorola and HP RS-232 standard interface cables from Motorola and 

HP.) that couple the phone and PDA together to form a wireless modem. The Jomada model PDA 

device used is generally characterized as having the following processing parameters: 133 MHz 

processor; 32 Mb memory; 12 b/pixel color; 240X320 screen dimensions; PocketPC™ operating 

20 system version 3.0 from Microsoft Corp. and stereo sound. The Jomada™ was connected to the 

Internet in Newark, NJ via the interfaced CDMA phone/modem over the Nextel digital cellular wireless 

carrier system at a connection bandwidth of 8Kbit/sec. A server -located in San Jose, California 

(approximately 2900mi away) was contacted by the PDA employing the http and WDP protocols, and 

the PDA was used to initiate a request for a pre-recorded video having the following originating 

25 properties: 7201ines of resolution and 32bits of color information, the originating file size was 

l.4Gigabytes. Within about seven seconds, a compressed approximation of the pre-recorded video was 

received, decompressed, and displayed by the PDA on the PDA' s screen. The entire video was seen at 

l 76x120x8bpp in full motion without observable delays or defects. 

30 Example3 
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A "Set-top Box" model st850 book PC (commercially available :from MSI, Inc. for 

approximately $300 at the time of this writing) was provided. The Set-top Box was interfaced with a 

10 Mbps (max) ethernet/802.11 connection using CATS ethemet cables (Generic) that couple the Set­

top Box to a broadband connection (DS3). The Set-top Box used is generaUy characterized as having 

5 the following processing parameters: 400 MHz processor; 64 Mb memory; 32 b/pixel color; 720 lines 

of screen resolution; Windows CE operating system version 2.11 :from Microsoft Corp. and AC3 digital 

6 channel surround-sound. The Set-top Box was connected to the Internet in Newark, NJ via the 

interfaced shared DS3 connection over the Alter.Net Internet Backbone at a connection bandwidth of 

376Kbit/sec. A server located in San Jose, California (approximately 2900mi away) was contacted by 

10 the Set-top Box employing the http and rtsp protocols, and the Set-top Box was used to initiate a 

request for a pre-recorded video having the following originating properties: 720lines of resolution and 

32bits of color information, the originating file size was 1.4Gigabytes. Within 

About nine seconds, a compressed approximation of the pre-recorded video was received, 

decompressed, and displayed by the Set-top Box on a commercially available reference monitor's 

15 (Sony) screen. The entire video was seen at 7201inesx32bpp in full motion without observable delays 

or defects. 

While various particular embodiments have been herein shown and described in great detail for 

the purpose of describing the invention, it is to be appreciated that further modifications and 

20 improvements may be made by one of ordinary skill based upon this disclosure without departing :from 

the intended scope of the invention. For example, various possible combinations of the various 

embodiments that have not been specifically described may be made and still fall within the intended 

scope of the invention. According to another example, obvious improvements or modifications may 

also be made to the various embodiments and still fall within the intended scope of this invention. 

25 
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What is claimed is: 

1. A system for processing a media signal, comprising: 

a searchable CODEC library that is adapted to store a plurality of separate and unique 

CODECS and also to be accessed by and searched by at least one of an artificial intelligence (Al) 

5 system and an operating system, such that each CODEC stored in the CODEC library may be 

individually located and accessed for use by at least one of the AI system and operating system in 

order to compress the media signal for transmission from a source to a destination device. 

2. The system of Claim 1, wherein the CODEC library comprises at least one CODEC that is of 

10 at least one of the following three types of CODECS: block CODECS; fractal CODECS; and 

wavelet CODECS. 

15 

20 

25 

3. The system of Claim 2, wherein the CODEC library comprises: 

a first CODEC of a first type on the three types, and 

a second CODEC of a second type of the three types. 

4. The system of Claim 3, wherein the CODEC library comprises: 

a first CODEC of a first type of the three types, 

a second CODEC of a second type of the three types; and 

a third CODEC of a third type of the three types. 

5. The system of Claim 4, wherein the CODEC library comprises: 

a first CODEC that is a motion predictive CODEC; and 

a second CODEC that is a still CODEC. 

6. The system of Claim 5, wherein the CODEC library comprises: 

a first CODEC that is a lossy CODEC; and 

a second CODEC that is a lossless CODEC. 

30 7. The system of Claim 1, further comprising: 

a registry associated with the CODEC library and that is searchable in order to search and 

locate a particular CODEC within the CODEC library. 
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8. A system for communicating a media signal from a source to a destination device over a 

transmission channel, comprising: 

a destination agent that is adapted to be used by the destination device to communicate 

with the source and to receive a compressed representation of the media signal from the source and 

5 to decompress the compressed representation into a decompressed representation of the media 

signal such that the decompressed representation may be stored or used by the destination device. 

9. The system of Claim 8, wherein the destination agent comprises: 

a diagnostic agent that is adapted to provide diagnostic information for transmission 

10 to a neural network associated with the source, which diagnostic information represents an ability of 

the destination device to receive, store, process, or display the media signal; and 

15 

a decompression agent that is adapted to decompress the compressed representation 

of the media signal into the decompressed representation of the signal to be stored or played by the 

destination device. 

10. The system of Claim 9, wherein the destination agent :further comprises: 

a decompression agent that is adapted to receive a compressed representation of the 

media signal and also to receive a CODEC decompressor associated with the compressed 

representation of the signal from the delivery system, and that is adapted to use the CODEC 

20 decompressor to decompress the compressed representation of the signal into a decompressed 

representation of the signal to be stored or played by the destination device. 

11. The system of Claim 10, wherein the destination agent is adapted to be stored and operated for 

decompressing and playing a media signal on a plurality of different destination devices each 

25 having different capabilities for decompressing, storing, or playing the media signal. 

12. The system of Claim 11, wherein the destination agent is adapted to decompress a plurality of 

different compressed ·representations of the media signal by using different CODEC decompressors 

that are each associated with a corresponding different CODEC compressor used to compress the 

30 signal. 

13. The system of Claim 12, wherein the destination agent is adapted to decompress the 

compressed representation of the media using a CODEC that is provided based upon at least one of 

the following parameters: a computer implemented previously learned behavior of the CODEC with 

69 

Aylo Exhibit 1018 
Page 2069 of 2308



WO 03/027876 PCT /US02/3087 4 

respect to a reference merna signal, a computer implemented previously learned behavior of the 

CODEC with respect to a prior attempt at compressing or decompressing the same media signal, a 

comparison of the CODEC's operation with respect to the media signal against a reference 

algorithm compression of the media signal, a learned constraint of the transmission channel, and a 

5 learned constraint of the destination device. 

14. The system of Claim 13, wherein the destination agent is adapted to interchangeably use a 

block CODEC, a fractal CODEC, or a wavelet CODEC. 

15. A system for communicating a media signal from a source to a destination device over a 

transmission channel, comprising: 

a CODEC that is adapted to compress the media signal for optimized transmission along 

the communications channel and decompression by the destination device, wherein the compression 

15 is done by the CODEC based upon at least one of the following parameters: a previously learned 

behavior of the CODEC with respect to another reference signal, a previously learned behavior of 

the CODEC with respect to a prior attempt at compressing or decompressing the same media signal, 

a comparison of the CODEC's operation with respect to the media signal against a reference 

algorithm compression of the media signal, a learned constraint of the transmission channel, and a 

20 learned constraint of the destination device. 

25 

16. The system of Claim 15, wherein the CODEC is adapted to compress the media signal into n 

different compressed representations of the media signal that are adapted to be transmitted to the 

destination device at n unique bit rates, respectively. 

17. The system of Claim 15, further comprising: 

a searchable quality of service (QoS) hbrary associated with the CODEC and that is adapted 

to be used by at least one of an artificial intelligence system or an operating system in order to 

determine an appropriate use of the CODEC with respect to the media signal based upon at least 

30 one QoS standard stored in the QoS standards library. 

18. A system for processing a media signal, comprising: 
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a CODEC operating system that is adapted to interface with a CODEC library and also 

with an artificial intelligence (AJ) system in order to use the AI system to identify an appropriate 

CODEC from the library and to process the media signal with the CODEC. 

5 19. The system of Claim 18, further comprising: 

at least one CODEC associated -with the CODEC operating system for use in processing the 

media signal based at least in part upon an operation by the CODEC operating system. 

20. The system of Claim 19, further comprising: 

10 a searchable CODEC library that is associated with the CODEC operating system and that is 

15 

adapted to store a plurality of separate and unique CODECS, wherein the CODEC operating system 

is adapted to cooperate with the searchable CODEC library and also with the AI system in order to 

determine an appropriate CODEC stored in the CODEC library for use in processing the media 

signal. 

21. The system of Claim 20, further comprising: 

a searchable network transport standards library associated -with the CODEC operating 

system and that is, adapted to be used by at least one of an AI system or the CODEC operating 

system in order to determine an appropriate use of a CODEC with respect to the media signal based 

20 upon at least one network transport standard stored in the network transport standards library. 

22. The system of Claim 21, further comprising: 

a searchable quality of standard (QoS) library associated with the CODEC operating system 

and that is adapted to be used by at least one of an AI system or the operating system in order to 

25 determine an appropriate use of a CODEC with respect to the media signal based upon at least one 

QoS standard stored in the QoS standards library. 

23. The system of Claim 22, further comprising: 

a destination agent that is associated with the CODEC operating system and is adapted to be 

30 used by a destination device to communicate with a source also associated with the CODEC 

operating system to receive a compressed representation of the media signal from the source and to 

decompress the compressed representation into a decompressed representation of the media signal 

such that the decompressed representation may be stored or used by the destination device. 
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24. A system for processing a media signal, comprising: 

a destination device that is adapted to communicate with a source and to receive a 

compressed representation of the media signal from the source, and that includes a CODEC that is 

adapted to decompress the compressed representation into a decompressed representation based 

5 upon at least one of the following parameters: a previously learned behavior of the CODEC with 

respect to another reference signal, a previously learned behavior of the CODEC with respect to a 

prior attempt at compressing or decompressing the same media signal, a comparison of the 

CODEC's operation with respect to the media signal against a reference algorithm compression of 

the media signal, a learned constraint of the transmission channel, and a learned constraint of the 

10 destination device. 

25. The system of claim 24, wherein the media signal is adapted to be used according to an original 

format according to an original set of parameters, and the destination device is adapted to process 

and display the decompressed representation of the media signal in another format according to 

15 another set of parameters that are different than the original set of parameters, such that the 

destination device is incapable of processing and displaying the media signal in the original format 

according to the original set of parameters. 

26. The system of claim 25, wherein the CODEC is adapted to compress the media signal into n 

20 different compressed representations of the media signal that are adapted to be transmitted to the 

destination device at n unique bit rates, respectively. 

27. The system of claim 26, wherein then different compressed representations are adapted to be 

transmitted at least at n substantially different transmission rates that are distinguished based upon 

25 at least one of the following parameters: different transmission system standards; different 

destination device standards; and different media type standards. 

28. A system for processing a media signal, comprising: 

a CODEC that is adapted to perform at least one of compression or decompression on 

30 the media signal; and 

an artificial intelligence (AI) system that is adapted to operate in conjunction with the 

CODEC in order to tune the operation of the CODEC with respect to the media signal, wherein the 

AI system is adapted to learn a behavior of the CODEC with respect to at least one parameter 

affecting the CODEC's operation, and also to modify the operation of at least one of the AI system 
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itself or the CODEC based upon the learned behavior in order to increase the ability to provide the 

CODEC in an appropriate form for optimally compressing or decompressing the media signal. 

29. The system of claim 28, wherein the CODEC comprises a discrete cosine transform CODEC. 

5 30. The system of claim 29, wherein the CODEC comprises a fractal CODEC. 

15 

31. The system of claim 30, wherein the CODEC comprises a wavelet CODEC. 

32. The system of claim 31, wherein the CODEC comprises a lossy CODEC. 

33. The system of claim 32, wherein the CODEC comprises a substantially lossless CODEC. 

34. The system of claim 33, further comprising: 

a searchable CODEC library that is adapted to store a plurality of separate and unique 

CODECS, 

wherein the CODEC is adapted to be stored in the searchable CODEC library, and the AI system is 

adapted to cooperate with the CODEC library in order to locate and access the CODEC so that the 

AI system may perform at least one operation with respect to the CODEC. 

35. A system for processing a media signal, comprising: 

a CODEC library that is adapted to store a plurality of separate and unique CODECS; 

an artificial intelligence {Al) system associated with the CODEC library and that is 

20 adapted to perform an operation with respect to the CODEC library in order to detennine an 

appropriate CODEC from the plurality of CODECS for use in processing the media signal; 

a CODEC operating system associated with the CODEC library and also the AI system 

and that is adapted to control the operation of the AI system with respect to the CODEC library; 

a source system that is adapted to compress the media signal based upon a CODEC from 

25 the CODEC library and based upon an operation of the AI system; 

a destination system that is adapted to communicate with the source system and to 

receive a compressed representation of the media signal from the source system and decompress the 

compressed representation into a decompressed representation for use by the destination system; 

and 

30 a communications system associated with the source system and also with the 

destination system so that the source system is adapted to transmit the compressed representation of 

the media signal to the destination system, and the destination system is adapted to receive the 

compressed representation and also to appropriately decompress the compressed representation into 

the decompressed representation for storage or use by the destination system. 
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36. The system of claim 35, further comprising: 

a searchable network transport standards library associated with the AI system and also 

with the CODEC operating system and that is adapted to be used by the AI system in order to 

determine an appropriate CODEC from the CODEC library for processing the media signal based 

5 upon at least one network transport standard stored in the network transport standards library. 

37. The system of claim 36, further comprising: 

a searchable QoS standards library associated with the AI system and also with the CODEC 

operating system that is adapted to be used by the AI system in order to determine an appropriate 

10 CODEC from the CODEC library for processing the media signal based upon at least one QoS 

standard stored in the QoS standards library. 

38. The system of claim 37, wherein the AI system is adapted to detennine an appropriate use of a 

CODEC from the CODEC library for processing the media signal based upon at least one of the 

15 following parameters: a previously learned behavior of the CODEC with respect to another 

reference signal, a previously learned behavior of the CODEC with respect to a prior attempt at 

compressing or decompressing the same media signal, a comparison of the CODEC's operation 

with respect to the media signal against a reference algorithm compression of the media signal, a 

learned constraint of the transmission channel, and a learned constraint of the destination device. 

20 

39. A system for communicating a media signal between a source and n unique destination devices 

each having a unique ability to process the media signal, wherein n is an integer that is equal to or 

greater than one, comprising: 

a compression system associated with the source and which is adapted to compress the 

25 media signal into n uniquely compressed representations of the media signal, 

30 

wherein each of the n uniquely compressed representations is adapted to be transmitted 

from the source to a unique one of then destination devices, and is adapted to be decompressed by 

the respective destination device into a unique one ofn decompressed representations of the media 

signal to be played by the respective destination device. 

40. The system of claim 39, wherein the compression system further comprises: 

a searchable CODEC library that is associated with the compression system and that is 

adapted to store a plurality of separate and unique CODECS, wherein the compression system is 
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adapted to compress the media signal into each of then uniquely compressed representations based 

at least in part upon at least one CODEC stored by the CODEC library. 

41. The system of claim 40, wherein the compression system further comprises: 

5 a searchable network transport standards library associated with the compression system 

10 

and that is adapted to be used by the compression system in order to determine at least one 

appropriate CODEC for compressing the media signal into then uniquely compressed 

representations based upon at least- one network transport standard stored in the network transport 

standards library. 

42. The system of claim 41, wherein the compression system further comprises: 

a searchable QoS standards library associated with the compression system and that is 

adapted to be used by the compression system in order to determine at least one appropriate 

CODEC from the CODEC library for compressing the media signal into then uniquely compressed 

15 representations based upon at least one QoS standard stored in the QoS standards library. 

43. The system of claim 42, further comprising: 

a destination agent that is associated with the compression system and is adapted to be 

used by each of then unique destination devices to communicate with the source, so that each of the 

20 n destination devices may receive a unique one of then compressed representation of the media 

signal from the source system and to use an appropriate CODEC at least in part based upon a 

CODEC used by the compression system to create the respective compressed representation so that 

the respective destination device may appropriately decompress the respective compressed 

representation into an appropriate one of the decompressed representations of the media signal that 

25 may be stored or used by the respective destination device. 

44. The system of claim 43, wherein the compression system is adapted to compress the media 

signal into each of then different compressed representations based at least in part upon at least one 

of the following parameters: a previously learned behavior of at least one CODEC with respect to 

30 another reference signal, a previously learned behavior of at least one CODEC with respect to a 

prior attempt at compressing or decompressing the same media signal, a comparison of at least one 

CODEC's operation with respect to the media signal against a reference algorithm compression of 

the media signal, a learned constraint of at least one transmission channel, and a learned constraint 

of at least one destination device. 
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45. A system for communicating n uniquely compressed representations of a media signal from at 

least one source to a common receiver, comprising: 

a destination device that is adapted to communicate with the at least one source and to 

5 receive each of then uniquely compressed representations from the at least one source, wherein the 

destination device is further adapted to decompress each of then uniquely compressed 

representations into n decompressed representations of the media signal and to play each of then 

decompressed representations. 

10 46. A system for communicating a media signal from a source to a destination device over a 

transmission channel, comprising: 

a compression system that is adapted to receive information about a parameter of the 

transmission channel and to compress the media signal into a compressed representation of the 

media signal by using a compression technique that is based at least in part upon the parameter 

15 information. 

47. A system for communicating n unique media signals between a source and a destination, 

comprising: 

a compression system that is adapted to receive information about a parameter of the 

20 media signal and to compress the media signal into a compressed representation of the media signal 

by using a compression technique that is based at least in part upon the parameter information. 

48. A system for compressing a media signal from a source for transmission to a destination device, 

comprising: 

25 a compression system that is adapted to compress the media signal into a compressed 

representation of the media signal based upon at least one of a transmission channel constraint, a 

destination channel constraint, or a comparison of a parameter of the media signal against a prior 

compression operation of the compression system. 

30 49. A system for decompressing a compressed media signal received from a source at a destination 

device, wherein the destination device is adapted to receive a compressed representation of the 

media signal from the source and also a decompression instruction from the source such that the 

destination device is adapted to decompress the compressed representation into a decompressed 

representation of the media signal based at least in part on the instruction. 
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50. A method for constructing a neural network for use in compressing media signals, comprising: 

providing a plurality of CODECS; and 

pre-learning at least one parameter associated with each CODEC's compression 

5 performance with respect to a predetermined type of media signal in a manner ...... ; and 

remembering each pre-learned parameter in a manner such that at least a particular one 

of the CODECs maybe chosen in the future to compress a particular new media signal based upon 

the pre-learned parameter of the particular CODEC. 

10 51. The method of claim 50, further comprising: 

forming a CODEC library with the plurality of CODECS; 

compressing at least one predetermined type of a test media signal with each CODEC in 

the CODEC library; 

automatically learning at least one parameter related to each CODEC's performance in 

15 compressing the at least one predetermined type oftest media signal; 

automatically remembering each such learned parameter in a manner such that a 

particular media signal to be compressed. 

52. A system for communicating a media signal between a source and a destination at least in part 

20 over a wireless transmission channel, wherein a compressed representation is 

a compression system that is adapted to compress the media signal into a compressed 

representation of the media signal that is further adapted to be transmitted to a wireless destination 

device over a wireless carrier; and 

a neural network that uses artificial intelligence to optimize the compression of the 

25 media signal by the compression system by learning at least one of the following parameters: a 

constraint of the wireless destination device, a constraint of the wireless transmission carrier, and a 

comparison of a parameter of the media signal against a prior compression operation of the 

compression system. 

30 53. A system for compressing a media signal for transmission from a wireless source to a 

destination device. 

54. A system for compressing a media signal into a compressed representation of the media signal 

for transmission to a wireless destination device. 
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55. A system for decompressing a compressed representation of a media signal into a 

decompressed representation of the media signal at a destination device, wherein the compressed 

representation is received from a source over a wireless carrier at the destination device. 

56. A system for communicating a media signal over an IP network between a source and a 

destination device, wherein a compressed representation of the media signal is transmitted from the 

source to the destination device over the IP network. 

10 57. A system for compressing a media signal into a compressed representation of the media signal, 

such that the compressed representation of the media signal may be transmitted from a source to a 

destination device over an IP network. 

58. A system for decompressing a compressed representation of a media signal into a 

15 decompressed representation ofthe media signal, wherein the compressed representation is received 

at a destination device from a source over an IP network. 

59. A method for communicating a media signal over an IP network, comprising: 

using artificial intelligence to determine the most appropriate CODEC from a plurality 

20 of available CODECS for compressing and decompressing the media signal, wherein the 

appropriate CODEC is determined based upon at least one of the following parameters: a 

previously learned behavior of the CODEC with respect to another reference signal, a previously 

learned behavior of the CODEC with respect to a prior attempt at compressing or decompressing 

the same media signal, a comparison of the CODEC's operation with respect to the media signal 

25 against a reference algorithm compression of the media signal, a learned constraint of the 

transmission channel, and a learned constraint of the destination device. 

30 

60. The method of Claim 59, wherein the system is adapted to communicate a streaming media 

signal over the IP network. 

61. A system for communicating an audio signal between a source and a destination over a 

transmission channel, wherein the audio signal is compressed to form a compressed representation 

of the audio signal that may be transmitted over the transmission channel to the destination device 
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so that the destination device may decompress the compressed representation into a decompressed 

representation for storage or use by the destination device. 

62. The system of Claim 62, wherein the system is adapted to communicate a streaming audio 

5 signal. 

63. A system for compressing an audio signal into a compressed representation of the audio signal 

for transmission from a source to a destination device over a transmission channel. 

10 64. A system for decompressing a compressed representation of an audio signal at a destination 

device for storage or use by the destination device, wherein the compressed representation is 

received by the destination device from a source over a transmission channel. 

65. A method for communicating a streaming audio signal from a source to a destination device 

15 over a transmission channel, comprising: 

delivering CD-quality music from the source to the destination device over the 

transmission channel at a transmission rate that is as low as about 25 Kbps. 

66. The method of claim 65, wherein the CD-quality music is delivered by compressing a source 

20 audio signal into a compressed representation and delivering the compressed representation over the 

transmission channel to the destination device at the transmission rate, wherein the compressed 

representation may be decompressed by the destination device into a decompressed representation 

that is substantial1y CD-quality representation of the original audio signal that may be stored or 

played by the destination device. 

25 

67. A system for communicating a video signal between a source and a destination over a 

transmission channel, wherein the streaming video signal is compressed into a compressed 

representation that may be transmitted from the source to the destination device over the 

transmission channel and decompressed into a decompressed representation by the destination 

30 device for storage or playing by the destination device. 

68. A system for communicating a streaming video signal between a source and a destination, 

comprising: 

a media processing module; 
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a dynamic player module; 

an image processor; 

a baseline snapshot module; 

a signal classifier; 

a plurality of CODECS dependent neural networks processors; 

a CODECS library; 

a network layer input module; 

a network layer output module; and 

a timer. 

PCT /US02/3087 4 

10 69. The system of Claim 68, further comprising a dynamic client request processing module. 

70. The system of Claim 69, further COJJ?-prising a device and network parameters measurement 

module. 
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APPARATUS AND METHOD FOR PREDICTABLE AND DIFFERENTIATED 

DELIVERY OF MULTIMEDIA STREAMING ON THE INTERNET 

TECHNICAL FIELD 

This invention relates to the field of multimedia audio and vide_? streaming on the 

Internet, and more particularly, to an apparatus and method for predictable and 

differentiated delivery of multimedia streaming on the Internet. 

BACKGROUND OF THE INVENTION 

Multimedia streaming involves broadcast of audio and video information from 

content providers called streaming servers or senders via the Internet to clients or 

receivers on user computing devices called streaming players. Real-time delivery of the 

multimedia streaming on the Internet is inherently uncontrollable and consequently 

unpredictable. When an Internet delivery path is congested, packets of multimedia 

15 streaming are typically dropped, thus causing degraded audio and video playback to be 

received by the streaming players. Typically, manifested forms of congestion can be 

classified into two types: instantaneous and sustained (longer-term). Instantaneous 

congestion is caused by random variations in the arrival patterns of packets of multimedia 

streaming at different Internet routers and switches, and due to the varying sizes of these 

20 packets. 

These variations cause varying amounts of delay as the packets of multimedia 

streaming travel from the streaming server to the streaming receiver. If the delay 

accumulates beyond a certain point, the packets of multimedia streaming can get lost. 

This type of congestion typically causes sporadic delays and losses of over hundreds of 

2s milliseconds to a few seconds, and is hence referred to as "instantaneous congestion." In 

contrast, sustained congestion is longer-term and results during periods of excessive 

demand by the streaming players, e.g., demand for multimedia streaming from popular 

websites over the network paths on the Internet. During these periods, packet traffic 

surges can overwhelm the packet buffers in network routers, which are network traffic 

30 routing and forwarding computing devices, and packets of multimedia streaming can get 
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lost in bursts. This is similar to a rush-hour traffic scenario on highways at peak hours. 

Unlike instantaneous congestion, sustained congestion can last from tens of seconds up to 

a few minutes. 

It is well known that instant'aneous congestion is an easy problem to solve. The 

5 client or the streaming player can buff er incoming packets of multimedia streaming for a 

short duration before playback. This reduces the effect of short-term delay between 

packets of multimedia streaming. Additionally, by requesting that a lost packet be 

immediately retransmitted, the streaming player can counter the loss of packets of 

multimedia streaming due to instantaneous congestion. Several existing streaming 

10 systems use these techniques, i.e., short-term buffering along with retransmits of lost 

packets, to isolate the streaming player from the effects of instantaneous congestion. 

Examples of these systems include the Robust-User Datagram Protocol (UDP) feature in 

the Real system from Real Networks and the NetShow 3.0 MediaPlayer from Microsoft. 

The problem of sustained congestion is harder to solve. This difficulty relates to 

15 the fact that the Internet delivery lacks a uniform real-time control. Several 

standardization and research efforts have proposed ways to introduce such control; 

however, none have succeeded in creating a global Internet standard. The referred to 

standardization and research efforts include the following: 

1. L. Kleinrock, "On Flow Control in Computer Networks", International Conference on 

20 Communications (ICC'78), pages 27.2.1-27.2.5; 

2. D.E. Comer, R. S. Yavatkar, "A Rate-based Congestion Avoidance and Control 

Scheme for Packet Switched Networks", The 10th International Conference on 

Distributed Computing Systems, pages 390-397, 1990; 

3. K.K. Ramakrishnan, R. Jain, "A Binary Feedback Scheme for Congestion Avoidance 

25 in Computer Networks", ACM Transactions on Computer Systems, Vol. 8, No. 2, 

May 1990, Pages 158-181; and 

4. D. Mitra, "Asympotically Optimal Design of Congestion Control for High Speed Data 

Networks", IEEE Transactions on Communications, Vol. 40, No. 2, February 1992. 

For example, the RSVP effort, described in Braden, R., Zhang, L., Berson, S., 

30 Herzog, S., and Jamin, S., "Resource Reservation Protocol (RSVP) - Version 1 

2 
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Functional Specification", RFC 2205, Proposed Standard, September 1997, seeks to add 

"quality of service" control within each network router and switch within the Internet. 

Another effort that seeks to create fast paths on the Internet is the "differentiated service" 

effort within the Internet Engineering Task Force (IETF) described in the following 

5 publications: -
1) Nichols, K., Jacobson, V. and Zhang, L., "A Two-bit DifferentiateclServices 

Architecture for the Internet", Internet Draft, December 1997; 

2) Ferguson, P., "Simple Differential Services: IP TOS and Precedence, Delay 

Indication, and Drop Preference", Internet Draft, November 1997; and 

10 3) Clark, D. and Wroclawski, J., "An Approach to Service Allocation in the Internet", 

Internet Draft, July 1997. 

The problem with these approaches is that they require structural changes 

throughout the Internet. This requirement assumes an explicit cooperation between 

various managers of the equipment comprising the Internet, which is an impractical 

15 assumption. Consequently, these efforts have stalled or are expected to have limited 

success. An alternative approach is to offer "adaptive applications". This approach 

proposes that application content be adapted based on the level of congestion. Methods 

based on this approach degrade the "experience" of an application in a controlled manner, 

but do not attempt to guarantee predictability or isolation from congestion effects. This 

20 approach is discussed in I. Busse, B. Deffner, H. Schulzrinne, "Dynamic QoS Control of 

Multimedia Applications based on RTP", May 30, 1995 and Real Networks, "White 

Paper on SureStream Technology", Available at 

http://www.real.com/devzone/library/whitepapers/surestrm.html. 

What is needed is a "delivery framework" that will isolate streaming players from 

25 the effect of sustained congestion by providing a "predictable" delivery. Furthermore, 

there is also a need for a "differentiated streaming" framework that will provide for 

multiple levels of delivery isolation to the streaming players, without requiring structural 

changes in the Internet, as in K. Nichols et al., P. Ferguson and D. Clark, discussed 

above. 

30 
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SUMMARY OF THE INVENTION 

The object of the present invention is to achieve a particular level of delivery 

isolation on particular streaming players. This level of delivery isolation may be based 

on factors like an importance "valu.e" associated with particular streaming players, or the 

s price the user of the streaming players are charged, etc. As an exampl~, the streaming 

server may place specific streaming players in the high "value" category based on the 

demographic information on their owners, while other streaming players may be placed 

in the low "value" category. 

Another object of the present invention is to ensure that the high value users of 

10 streaming players always receive consistent, predictable delivery of streaming content, 

even if there is an excessive user demand. If there is a situation of sustained congestion, 

wherein not all users can be satisfied, the content provider might want to ensure that the 

high value users are promised predictable delivery. 

Accordingly, the present invention provides a method and an apparatus for 

15 predictable and differentiated streaming on the Internet. The system consists of software 

and random-access memory-based buffers installed at the streaming server and at the 

streaming players along with a service manager at a separate location. The method 

prescribes the manner in which the system is used to achieve predictable and 

differentiated delivery of streaming multimedia packets. 

20 The invention is based on streaming multimedia packets between the software on 

the streaming server and the software on the streaming. The buffer sizes in the 

computing devices of the streaming player and of the streaming server are initialized 

based on the configuration information provided by the service manager software at the 

start of the execution of the inventive method. This configuration information includes: 

25 a) the expected duration of sustained congestion periods, 

b) the worst-case packet loss rate during the sustained congestion period, 

c) the encoded bit-rate of streaming source information, and etc. 

During the delivery of the streaming multimedia packets, the software on the streaming 

server relays the streaming packets to the software on the streaming player, which stores 

30 the packets in a playout buffer before playing them out. The playout buffer takes care of 

4 
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delay variation that may arise due to instantaneous congestion on the network path. In 

case of short-term losses caused by instantaneous congestion, the software on streaming 

player immediately requests the server-end software to retransmit the lost information. 

5 Predictable Delivery Method 

To deal with sustained congestion (''congestion") the invention incorporates the 

following method. The software on the streaming player uses estimation techniques 

based on probes to detect and confirm the onset of sustained congestion. Once the 

congestion status is verified, the streaming player software informs the streaming server 

10 software about this event. The streaming server software then modifies the manner in 

which it streams packets to the streaming player software. In particular, the streaming 

server software ensures that the transmission rate of packets never exceeds the encoded 

bit-rate of the streaming source. Furthermore, it gives preemptive priority to the 

retransmitted packets over new packets. This creates a backlog of new packets at one of 

15 the streaming server buffers. 

Meanwhile, the streaming player software continuously monitors the status of 

received packets and detects the end of congestion through estimation techniques based 

on probes. Once the end of congestion is confirmed, the streaming player software 

informs the streaming server software about this event. The streaming server software 

20 then begins to stream its backlog of new packets to the streaming player software. The 

transmission rate of this stream is increased based on the estimation information from the 

streaming player software along with feedback obtained from other streaming players in 

the network. This rate is carefully selected to ensure that the network is not flooded back 

into congestion. The buffer sizing at the streaming player and at the streaming server is 

25 based on the configuration information and ensures that the user experiences an 

uninterrupted playback during sustained congestion. This assumes that the configuration 

information is the "worst-case" scenario. If the actual service parameters turn out to be 

worse than the configuration information, the streaming player software contacts the 

service manager after the service. The configuration information at the service manager 

30 is now updated in a persistent manner with the actual worst-case parameters. 
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In one preferred embodiment, this update happens as follows. At the next service 

invocation, the buffers are sized based on the updated configuration information. The 

method thus automatically learns the worst-case behavior from the actual behavior of the 

network each time. Eventually, the method can guarantee a predictable delivery based on 

s a non-interrupted playout in most cases. Various other embodiments.are also possible, 

wherein the buffer size is fixed, but the encoding bit-rate of the stream is modified to 

choose the largest encoding bit-rate that leads to an uninterrupted playback. 

Differentiated Streaming Method 

1 o The method for differentiated streaming involves identical operations as the 

15 

predictable streaming method, except for the mechanism for streaming the backlog of 

packets from the streaming server software. For differentiated streaming, the streaming 

server software transmits the stream based on the "value" associated with the particular 

user, in addition to the information used for predictable streaming. 

Accounting Delivery Service 

Additionally, the methodology of the mentioned invention is utilized to offer the 

inventive method as an "accountable delivery service" to a large number of content 

providers, i.e., streaming servers, and users, i.e., streaming players. Such a service may 

20 deliver performance contract-based services to users of the streaming players on the 

Internet. 

The service manager plays a central role in this service, by keeping and 

exchanging the state of several streaming players, delivery paths, and content 

providers/streaming servers in its database. The method of the present invention tracks 

25 the "actual" delivered viewing/listening experience of users of streaming servers by 

computing the delivery statistics including but not restricted to metrics that quantify 

"pauses or interruptions", "content throughput", and "content loss". In addition to the 

features of predictability and differentiation, the delivery service can also answer the 

question of "service feasibility". That is, at the beginning of a session, the service 

30 manager can estimate, based on the historical and instantaneous information, whether a 
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particular user can receive an "expected quality experience." While the present invention 

does not describe the details of this service, it should be obvious to those skilled in the art 

to build such a service around the framework of the present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS.. 

The above and other objects and advantages of the invention will be apparent 

upon consideration of the following detailed description, taken in conjunction with the 

accompanying drawings, in which the reference characters refer to like parts throughout 

and in which: 

Figure 1 is a schematic diagram of the devices and programs comprising the 

invention. 

Figure 2 is a schematic diagram of the components of the devices utilized by the 

invention. 

Figure 3 is a schematic diagram of the operation of the invention during normal 

15 streaming. 

Figure 4 is a schematic diagram of the operation of the invention during 

congestion. 

Figure 5 is a schematic diagram of the recovery scheduling operation of the 

invention after congestion. 

20 Figure 6 is a diagram of the modeling the backlog operation of the invention 

during congestion. 

Figure 7 is a state transition diagram for streaming player module (normal 

streaming). 

Figure 8 is a state transition diagram for streaming server module (normal 

2s streaming). 

30 

Figure 9 is diagram of a congestion processing protocol at the streaming player 

module ( during and after congestion). 

Figure IO is a diagram of an congestion processing protocol at the streaming 

server module ( during and after congestion). 
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DETAILED DESCRIPTION OF THE INVENTION 

Architecture 

The invention, shown in Figure 1, comprises at least one computing device 10 for 

executing a service manager process 12, at least one computing device 14 for executing 

5 streaming server process 16, and at least one computing device 18 for executing 

streaming player process 20. The service manager process 12 is shown as residing on the 

computing device 12 only for the clarity of presentation. It may be obvious to those 

skilled in the art that the service manager process 12 may reside on any computing 

devices 14 and 18. Furthermore, server processes 16 may be present on the computing 

1 o devices 18 alongside player processes 20, and vice versa the player processes 20 may be 

present on the computing devices 14 alongside server processes 16. Each computing 

device I 0, 14 and 18 are connected to a network 22 and establish data paths amongst 

each other. In the preferred embodiment, the network is the Internet. 

The streaming server process 16 transmits a single multimedia stream to each 

15 streaming player process 20 and the streaming player process 20 receives that single 

multimedia stream. The streaming server process consists of three buffers: 

20 

a) Output buffer 24, used to transmit new packets from the server process 16 to the 

player process 20; 

b) Backup buffer 26 , for maintaining temporary copies of the packets transmitted to 

the player process 20; and 

c) Retransmit buffer 28, for maintaining retransmit requests received from the player 

process 20. The streaming player process 20 may comprise a player buffer 29. 

Before a streaming session begins, the Service Manager process 12 downloads 

configuration information via the network 22 to both the computing device 14 for the use 

25 of the streaming server process 16 and to the computing device 18 for the use of the 

streaming player process 20. At the end of each streaming session, the configuration 

information on the computing device 10 is updated for the future use of the Service 

Manager process 12 via the network 22 by both the streaming server process 16 on the 

computing device 14 and the streaming player process 20 on the computing device 18. 

30 
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The computing devices 10, 14, and 18 may take the configuration of any computer 

ranging from mainframes and personal computers (PCs) to digital telephones and hand 

held devices, e.g., palm pilots™. In one illustrative embodiment of this invention shown 

in Figure 2, such computing devices may comprise a bus 30, which is connected directly 

s to each of the following: 

1. a central processing unit (CPU) 32; 

2. a memory 34; 

3. a system clock 36; 

4. a peripheral interface 38; 

1 o 5. a video interface 40; 

6. an input/output (I/0) interface 42; 

7. a communications interface 44; and 

8. a multimedia interface 46. 

The common bus 30 is further connected 

1s 1. by the video interface 40 to a display 50; 

2. by the I/0 interface 42 to a storage device 52, which may illustratively take the 

form of memory gates, disks, diskettes, compact disks (CD), digital video disks 

(DVD), etc.; 

3. by the multimedia interface 46 to any multimedia component 56; 

20 4. by peripheral interface 38 to the peripherals 58, such as the keyboard, the mouse, 

25 

30 

navigational buttons, e.g., on a digital phone, a touch screen, and/or writing screen 

on full size and hand held devices, e.g., a palm pilot ™; 

5. by the communications interface 44, e.g., a plurality of modems, to a network 

connection 60, e.g., an Internet Service Provider (ISP) and to other services, 

which is in turn connected to the network 22, whereby a data path is provided 

between the network 22 and the computing devices 10, 14, and 18 (Figure 1) and, 

in particular, the common bus 30 of these computing devices; and 

6. furthermore, by the communications interface 44 to the wired and/or the wireless 

telephone system 54. 
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Normal Conditions 

Turning now to Figure 3, the normal streaming operation is shown when there are 

either zero, i.e., no losses, or sporadic streaming losses, i.e., loss occurring due to 

instantaneous burst of streaming packets. The overall streaming sequence works as 

5 follows. Packets streamed from the streaming server process 16 ar8-€J._ueued up in the 

streaming server output buffer 24 for transmission. The server process· 16 is responsible 

for transmitting streaming packets 70 to the computing device 18 executing the player 

process 20. Periodically, this process 16 checks the output buffer 24 and the retransmit 

buffer 28 to determine if there are streaming packets 70 awaiting transmission or any 

1 o requests form the player process. Any remaining streaming packets in the output buffer 

24 are then transmitted. If retransmission requests are found, any streaming packets 70 

requested for retransmission and found in the backup buffer 26 are transmitted. When 

streaming packets 70 are transmitted, a temporary backup copy of the transmitted 

streaming packets 70 is kept in the backup buffer. 

15 The streaming player process 20 receives the streaming packets 70 and stores 

them at the tail-end of the player buffer 29. Periodically after a user-defined interval, the 

player process 20 examines the received streaming packets 70 to see if any streaming 

packets 70 are missing. If packets are missing, the player process 20 sends a request 72 

to the server process 16 to retransmit the missing packets. After assuring that all the 

20 streaming packets 70 are received, the received streaming packets 70 are forwarded from 

the head-end of the player buffer to the streaming player process 20. 

Congested Conditions 

The invention detects congestion early on, and then may take steps so that the 

25 impact of congestion on the stream is minimized. A correctly configured framework can 

keep a stream completely transparent of sustained congestion, thus providing an effect 

equivalent to a "reservation." Two principles are at the basis of this framework, 

detection/reaction to congestion and congestion recovery. 

30 1. Detecting and reacting to congestion 
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The invention detects congestion through probes launched by the player process 

20. The probes are discussed in detail later. Once congestion is confirmed, the server 

process 16 reacts by using a technique called "constant bit-rate emulation." This name 

derives from the fact that the server process 16 tries to maintain a constant upper bound 

s on the rate at which the streaming packets 70 are streamed to the player process 20. 

Typically, the upper bound is set equal to the encoding bit rate of the-stream. In effect, 

the server process 16 emulates a constant bit-rate by substituting new server packets with 

packets that have been requested 72 for retransmission. Please recall that in congestion, 

the server has a large number of retransmit requests 72 issued from the player process 20. 

10 Figure 4 shows the flow of streaming packets 70 during this congestion situation. Two 

important reasons motivate the constant bit-rate emulation method: 

a) The method demonstrates a "network-friendly" yet efficient behavior. The method is 

network-friendly, since it conserves bandwidth during congestion by lowering the 

upper bound of its streaming transmission rate. Additionally, the method is efficient 

15 for the following reasons. First, the upper bound on the transmission rate is set equal 

to the maximum encoding bit-rate of the source stream; this is not a restrictive setting. 

Unlike other schemes that voluntarily reduce the source rate during congestion, the 

present invention only reduces the transmission rate by the amount of incurred loss. 

This decision has an important implication in practice. Most practical congestion-

20 processing algorithms will incur errors and delays in estimating and reacting to the 

start of congestion or end of congestion. Consequently, there will be temporary 

periods in which these algorithms "think" that the network is congested, when in 

practice, the network has cleared out of congestion. In situations like this, estimation 

errors do not degrade the streaming throughput. In fact, the invention delivers a 

25 throughput better or equal to the throughput of any other scheme, if there is no loss of 

streaming packets 70. 

b) Assuming most connections sharing the network with streaming are using the 

Transmission Control Protocol (TCP), the constant bit-rate of the invention in 

congestion allows the TCP traffic on the same path to accurately sense the available 

30 bandwidth (most Internet or Web traffic uses TCP). An alternative design with 
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adapting bit-rate would confuse most other TCP connections and cause each to keep 

oscillating their TCP windows. If all TCP connections maintain a steady window­

size, the performance of the network is much smoother in congestion. This behavior 

can drain out the congestion faster and reduce the estimation errors. 

2. Detecting End-of-Congestion and Recovery from congestion 

The invention detects the end of congestion through probes launched by the player 

process 20. Once the player process 20 confmns that congestion is over, the server process 16 

enters a phase called "recovery scheduling". Figure 4 shows a recovery scheduling after 

1 o congestion. To understand this phase, recall that in the previous state of congestion, the server 

transmits packets at a constant rate. By substituting new packets with older lost packets, the 

server is in effect creating a backlog of new packets in its output buffer. The idea in recovery 

scheduling is to exhaust the substantial backlog that may build up at the server output queue. 

Clearly, this backlog must not be cleared by flooding the network. Such action may cause 

1s significant losses in the intermediate switch buffers. fu addition, if thousands of streams of 

packets 70 flood the backlog at the same time, this may cause certain network points to get 

congested again. Recovery scheduling is a procedure that configures the rate of streaming the 

backlog based on the network parameters. Additionally, recovery scheduling can also take 

into account the "premium" placed on the particular player process 20. The latter 

20 consideration allows the server process 16 to stream backlog of streaming packets at different 

priorities. "Higher value" users can receive backlog sooner than "lower value" users. This is 

the basic principle behind differentiated streaming. 

25 

Buffer Design 

As described previously, the configuration information is downloaded to the 

computing devices 14 and 16 at the beginning of each streaming session. This 

configuration information includes the following parameters: 

( 1) Worst-case duration of congestion, c * x, where x is a sampling or retransmission 

interval, and c is a number of sampling intervals in a congestion period. 

12 
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(2) ,vorst-case ofloss of streaming packets 70 during congestion defined by Pioss 

(3) Encoding bit-rate of the stream of streaming packets 70 defined by er 

(4) Averaged and minimum service rate, SRavg and SRmin. This is the rate at which 

streaming packets 70 are actually transferred from the server proce~ 16 to the player 

s process 20. SR min is the minimum rate across the path via the Internet '22 from the server 

process 16 to the player process 20. 

IO 

(5) Path bottleneck link bandwidth Bmin and the hop link capacities, where Bmin is the 

minimum physical bandwidth across all the hops, i.e., the routing devices between the 

server process 16 and the player process 20. 

The parameters indicated in the list above may be obtained through historical 

measurements of the relevant values and through measurements made on streaming 

packets 70 at the computing device 14 of the server process 16. The parameters are in 

tum used to design the sizes of the buffers 24, 26, 28 and 29 of server process 16 and the 

player process 20. One preferred embodiment of achieving this is described immediately 

ts below. That embodiment ignores the upper bounds limits on the buffer sizes related to 

the available random-access memory 34 (Figure 2) in the computing devices 14 and 18. 

Player Buffer-size (be) 

The buffer on the computing device 18 used by the streaming player process 20 

20 plays out the streaming packets 70 at the maximum rate of er bits per second. During 

sustained congestion, the packet loss is approximately Pio,s , and the maximum 

transmission rate from the server, as explained above is er. It follows that the rate of the 

player buffer 29 fill rate equals to er * (I - Piass) bits per second. Thus, the net drain on 

e * P. the player buffer 29 proceeds at the rate of r loss bits per second. To prevent the player 

25 buffer 29 from draining out completely within the congestion period c * x, the buffer-size 

of the player buffer 29 should satisfy the constraint defined as: 

13 
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or (Equation 1) 

Streaming Server Output Buffer-size ( bo) 

RecalJ that the streaming server output buffer holds the backlog of new packets 

created during the congestion period. Consequently, the size of this~ffer is dictated by 

5 the worst-case amount of backlog during the congestion period. To calculate the worst­

case backlog of the streaming packets 70, a simple model may be built up. Figure 6 

shows the approximate amount of backlog as a function oftime 82 during sustained 

congestion. As indicated, the backlog rate 80 after two retransmission intervals 84 is 

2 * er * Piass . By extension, after c retransmission intervals 84, the backlog rate 80 will 

1 o be ex* e, * I'ioss . This establishes the constraint on the size of the output buffer 14 (Figure 

1) in the memory 34 (Figure 2) of the computing device 14 (Figure 1) executing 

streaming server process 16 (Figure 1). 

15 

(Equation 2) 

Server Backup Buffer-size ( bbackup ) 

The backup buffer 26 (Figure 1) holds temporary copies of the server packets that 

have been transmitted to the player process 20 (Figure 1 ). The copies must be held until 

the server is sure that the packets have been successfully received in the player buffer 29 

(Figure 1). To estimate the size of this backup buffer 26 (Figure 1) again, an operational 

20 model is built. First, the transmission rate in packets per seconds is defined as RP. At 

the start of the first retransmit 84, the approximate rate of loss of the streaming packets 

70 (Figure 3) is I'ioss *RP. Assuming the loss affects new as well as retransmitted 

streaming packets 70 (Figure 3) equally, the approximate rate ofloss for older 

unsuccessful streaming packets 70 (Figure 3) at the second retransmit 84 is P;;,s *RP. 

25 Supposing now that the number of retransmits that will reduce the loss rate for older 
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packets to a negligibly small number, e.g., 0.1 packets for every retransmission interval is 

defined by m . This implies that: 

P. m R 0.l * <-loss p - X 

Alternatively, ifs is the packet size, the above equation may be-expressed as: 

lo (O.l*s/ ) 
g /e *X 

m~-----r __ 
log.Pioss 

The minimum required buffer size may be defined as equal to m * x . 

Consequently, the size constraint of the backup buffer 26 (Figure 1) is 

lo (0.1 * s/ ) 
g /e *X 

2X* r 

log.Pios, 
bbackup 2 m * x 

(Equation 3) 

10 The detailed operational method underlying the invention is captured through a 

protocol called "Streaming Congestion Protocol" (SCP). In the section below the SCP 

sequences during different phases of streaming are described. Figures 6 and 7 show the 

detailed operational sequence at the streaming server process 16 (Figure 3) and the 

streaming player process 20 (Figure 3) during normal streaming of the streaming packets 

15 70 (Figure 3). The operational sequences are described with the help of state diagrams. 

A state diagram shows various states and transitions between states. Each state captures 

a specific operational state, and the transitions between states capture the events that 

cause the operational states to change. Figure 7 shows the state diagram of events at the 

streaming server process 16 (Figure 1 ). Figure 8 shows the corresponding state diagram 

20 at the streaming player process 20. 

Processing during and after congestion 

Please refer to Figure 9, by default, the streaming player process 20 is in a normal 

state 100. The player process 20 may keep a track of the packet loss of a received stream 

25 at a periodic interval that may be user determined. If the amount ofloss exceeds a 

15 
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threshold, e.g., Threshold 1, across a time-window of some number of seconds which may 

also be user determined, e.g., TWI, the player process 20 moves into the Likely 

Congestion state 102. At this point, the streaming player process 16 (Figure 1) launches 

congestion probes to determine whether the congestion symptoms are verified. These 

s probes form a part of a test called confirm congestion test. If the test. indicates that 
-

congestion is confirmed, the process moves to a Congestion Confirmed state 104. 

Immediately, the streaming player process 20 contacts its server counterpart and informs 

it about the new state change along with some other relevant information. 

Note that the transition from a Likely Congested state 102 to Congestion 

10 Confirmed State 104 can happen in two other ways. First, the player process 20 may 

actually receive a Remote Congestion Confirmed report in state 106 from its server 

process 16 (Figure 1) indicating that some other player process 20 on a related network 

path is in the Congestion Confirmed state. If this happens, the player immediately moves 

to the Congestion Confirmed State 104 itself If the player process 20 has already started 

15 conducting congestion probes before this notification, the player process 20 may halt 

them at the instant it receives the notification. Alternatively, the player process 20 may 

receive a Local Congestion Confirmed report in state 102 reporting that some other local 

player process 20 on the same streaming player module has verified congestion. If the 

Remote or local Congestion Confirmed reports have verified congestion within a past 

20 time-window not exceeding the time defined as Tee, the player process 20 moves to a 

confirmed congestion state 104. 

Once the streaming player process 20 (Figure 1) enters the congestion confirmed 

state I 04, it periodically monitors the loss of the received stream of streaming packets 70 

(Figure 3). If the packet loss is less than a second user defined threshold, e.g., 

2s Threshold2, across a second user defined time-window, e.g., TW2 seconds, the player 

process 20 enters the likely end-of-congestion (EOC) state 106. At this point, the player 

process 20 launches an EOC probe test that either confirms or invalidates the EOC 

decision. If the EOC probe test confirms congestion, the streaming player process 20 

enters the EOC state 108 and sends an EOC report 110 to its server process 16 (Figure 1) 

30 counterpart. With this transition, the process re-enters the normal state 100. Note that 
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during transitions from the EOC state 110 back to the Normal State 100, the streaming 

player process 20 also needs to continually process the arriving packets in step 120 

(Figure 7), check and request for retransmission of missing packets in step 122 (Figure 

7), and forward packets to the streaming player for playback in step 124 (Figure 7). 

s These activities are indicated in Figure 7 and are not shO\vn in Figure 9 for purposes of 

clarity. 

Figure 10 shows the SCP state-diagram of the server process 16. After 

initialization, the server process 16 enters the normal state 130. If the server process 16 

receives a report from its streaming player process 20 (Figure 1) indicating congestion, 

10 the server moves to the Confirmed Congestion or Confirmed Congestion State 132. At 

this point, the server process 16 shares the Confirmed Congestion status information with 

other server processes 16 running on the same computing device 14 (Figure 1) in the 

Propagate Confirmed Congestion state 134, and potentially also from other computing 

device 14 (Figure 1) through interaction with the service manager 12 (Figure 1) via the 

15 network 22 (Figure I). The idea behind this is to have selected server processes report 

the congestion to their player process so that these player processes can avoid doing the 

Confirmed Congestion probing test. This cuts down on the congestion reaction time and 

significantly cuts down the probing traffic. In general, each server process that receives 

the Confirmed Congestion status in the Receive the Confirmed Congestion status state 

20 140 from other server processes 16, first determines whether the Confirmed Congestion 

status is relevant to its target player process 20 (Figure I). If this is the case, the server 

processes notify their player process 20 (Figure I). Notification is done through a special 

signaling scheme involving reliable transport protocol (RTP) messages, as discussed in 

Schulzrinne, Casner, Frederick, Jacobson, "RTP: A Transport Protocol for Real-time 

25 Applications", RFC 1889, Internet Engineering Task Force. 

The streaming server process 16 will then make transitions from the Confirmed 

Congestion State 132. Starting with the Confirmed Congestion state 132, the server 

process 16 transmits streaming packets 70 (Figure 3) at a constant bit-rate. The server 

process 16 moves to the Recovery Scheduling State 136 as soon as it receives an End-of-

30 congestion or EOC report from the player process 20 (Figure 1) targeted for the reception of 
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its content. Thereafter the server process 16 changes its mode of transmission, using 

recovery scheduling to drain its backlogged output buffer 24 (Figure 1) in an intelligent 

way. As soon as the backlog is over, the server process 16 moves back to the normal 

state 130. 

While in the Normal State 130 the server process 16 may re.ceive and filter 

information from other server processes 16 by entering the Receive Confirmed 

Congestion State 140. It may also notify the player processes 20 (Figure 1) about the 

confirmed congestion status through the in-band RTP signaling, by entering the 

Confirmed Congestion Notification state 138 from where the process 16 will return to the 

10 Normal state 130. 

The server process 16 also needs to continually process the departing packets in 

step 150 (Figure 8), check and process the requests for retransmission of missing packets 

in step 152 (Figure 8), and backup packets to the backup buffer 26 (Figure 1) for 

playback. These activities are indicated in Figure 8 and are not shown in Figure 10 for 

1 s purposes of clarity. 

Recovery scheduling algorithm 

Supposing that the server process 16 (Figure 1) streams of streaming packets 70 

(Figure 3) are classified into K number of priority classes. Class 1 being the highest 

20 priority and class "K" being the lowest priority. Each priority class "j" is associated with 

25 

· Q K K-1 j I 1 
a weighting function a 1

, where < a <a < .. a < ·· <a = Considering the server 

process 16 (Figure 1) with priority equaling to 11j ", the rule for transmission rate e, of this 

process is: 

. . B-A h 
e = min(a 1 X SR . a 1 X . OI er ) 

t m,n' 1=K 

La;n; 
i=I (Equation 4) 

In equation 4, all the terms are measured at the service bottleneck hop between the 

computing device 14 executing the server process 16 and the computing device 18 

executing the player process 16. B is the bottleneck link capacity at the bottleneck hop. 
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A0ther is the aggregate packet rate carried at the hop from traffic not utilizing the inventive 

method. This rate can be estimated by obtaining the aggregate packet rate of the 

streaming packets 70 (Figure 3) of the inventive method AsME from the service manager, 

- p = I - SRmin . 
and using the fact that A 0ther - Bx P - AsME, where B is th~ utilization of the 

5 bottleneck hop. The parameter n; is defined as the number of priority "i" streams carried 

at the bottleneck hop. The hop is a section of a network between two network-computing 

devices such as routers. This parameter may be obtained from the service manager 12 

(Figure 1 ). The logic behind this equation is as follows. The first term indicates that the 

new transmission rate should be set equal to the minimum service rate along the path, in 

10 order to recover from the backlog. The second term takes into account the result of 

increasing the transmission rate on the utilization at the bottleneck hop. In other words, 

since the maximum utilization can be 100%, each computing device 14 executing server 

process 16 must carefully weigh the effects of increasing the transmission rate. The best 

rate is the maximum rate that does not congest the bottleneck bandwidth during recovery. 

15 Hence the min operator. Finally, the priorities within the equation 4 provide for 

differentiated streaming. 

Congestion Estimators 

Earlier on, we described the congestion estimation tests as part of the SCP 

20 algorithm. In principle, congestion can be estimated in a variety of ways, and the 

invention is not restricted to any one particular method of congestion estimation. A 

particular embodiment of the invention for estimating congestion based on a mix of 

passive and active probes will now be described. This method comprises a set of rules 

configured around the results of the probes. A specific congestion test e.g., an end of 

25 congestion test or a confirmed congestion test mentioned in earlier sections, combines 

these rules in a particular way. 

The following are some of a variety of methods that may be used to compute the 

bottleneck bandwidth on a path between the streaming player 20 (Figure 1) and the 
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streaming server 16 (Figure 1 ). These methods are shmvn here for exemplary purposes 

only and not to indicate that only these methods must be used with the present invention. 

Capacity Probe 

This method is described in detail in Van Jacobson, "pathchar - A tool to infer 

s characteristics of Internet paths", MSRI, April 21, 1997; and R. L. Carter and M.E. 

Crovella, "Measuring Bottleneck Link Speed in Packet-switched Networks", TR-96-006, 

Boston University Computer Science Department, March 15, 1996. This method is 

initiated by the player process 20 (Figure I) at various stages of a streaming session. The 

steps of this exemplary method are as follows: 

1 o 1. Do a traceroute and get hop identities marked by IP addresses. 

2. 

15 

20 

25 

a) For every hop from one onwards, send a series of ICMP timestamp requests 

(type 13) from the player to the hop. Packet sizes of queries are changed in 

steps of 1024, 512,256, 128, and 64, where each queries are sent out with a 

spacing of 3 seconds between them. 

b) For every hop i between the player and the server, the player must record the 

ICMP timestamp response (type 14) and compute the time difference between 

the hop i transmit time t; and the player receive instant t1 . 

c) Denote the time difference by r ;i = t; - f1 

d) Take four measurements for timestamp differences by varying packet size 

through five values. Discard the minimum and the maximum, and take average 

of the remaining two. Let s' and s'' denote the packet sizes of two selected 

queries to hop i. Let r n· and r il" denote the measurements for the respective 

packet sizes. 

xii = 
e) Calculate 

r;1• -r;1" 

s'-s'' 
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1 
B,-_;-1 = --------

( 

i-2 1 J 
It can be proved that link capacity 

recursively. 

B . = min B .. 1 The path bottleneck bandwidth mm ; ,,,-

xii - ~ B,-k,i-k-1 

PCT /USO 1/40264 

can be computed 

(Equation 5) 

s Service Rate Probe 

The "Service Rate probe" computes the approximate service rate of transferring 

packets between the server and the player, as discussed in Van Jacobson, "pathchar - A 

tool to infer characteristics of Internet paths", MSRI, April 21, 1997; and R. L. Carter and 

M.E. Crovella, "Measuring Bottleneck Link Speed in Packet-switched Networks", TR-

10 96-006, Boston University Computer Science Department, March 15, 1996. The 

minimum service rate is the least service rate on the path, while the average service rate 

is the "expected" service rate on the path. . The steps of this exemplary method are as 

follows: 

1. Obtain the hop list through traceroute. Suppose there are n-1 hops between the player 

1s and the server. 

2. Periodically, the player initiates a cycle. In each cycle, the player sends n-1 queries, 

each spaced by ¼ second. The player forms timestamp differences between query 

responses from consecutive hops. The results are sent back to the server. 

3. The server uses results from several cycles along with the link capacities to calculate 

20 the service rate. 

25 

a) First, the server calculates ,;:;::-i = min(' m,i - 'm-1,1 ) where the min operator works 

. ,min . 
over all collected cycle results. We approximate m,m-1 to be the base-hne delay 

between node m and node m-1. 

b) Denote the maximum queuing delay between node m and node m-1 by q;:,'::.-1 , 

where node is a computing device, e.g., a computer or a router connected to the 

network. 

21 
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max = max(r - r min ) c) Then, qm.m-1 m,m-1 m,m-1 

avg 

d) Denote the average queuing delay between node m and node m-1 by q m,m-1 • 

avg _ 

e) Then, qm.m-i -
( 

, min ) avg T m,m-1 - T m,m-1 

SR min = ___ s __ _ 
m,m-1 S 

Finally, the minimum service rate is: 

+ max -B-- qm,m-1 

m,m-1 

s SR:~!-i = ------
s avg 

and the average service rate is: 
--+q B m,m-1 

m,m-1 

Congestion Detection Rule (CC Test) 

(Equation 6) 

A robust but responsive congestion detection mechanism is an essential part of the 

10 inventive method. It is important to respond quickly to congestion; this can reduce the 

congestion period and hence make it easier for the recovery scheduling to do its job in a 

shorter period of time. Ultimately this can allow the method to work with a reduced 

buffer size and hence a reduced connect lag. It is equally important to robustly 

distinguish a sustained congestion condition. False detection can lead to reduced 

1 s throughput and performance. Recall that the inventive method treats sustained 

congestion by reducing the throughput of the newer packets, so that the throughput of 

older retransmitted packets is maximized. 

20 

The present invention uses the following congestion detection rule: 

1. Packet losses exceeding a threshold for a consecutive time-window of duration T5 • 

Ts is set to 1 0 seconds by default. 

2. If condition 1 is triggered, three short service rate probes are sent, spaced 2 

seconds apart, from the player to the SRmin hop. Responses are averaged to form 

22 
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p = l- SRavg 
The player process 20 (Figure 1) computes the expected utilization B 

If condition 1 is satisfied and the utilization from condition 2 is more than a specified 

utilization threshold, e.g., 95%, the player process 20 (Figure 1) decta!"es sustained 

s congestion (Confirmed Congestion), and asks the server to enter the constant bit-rate 

emulation mode. An alternative method may consists of a simple rule where if packet 

losses exceed a threshold for N 1 consecutive sampling time-windows, the player process 

20 (Figure 1) declares sustained congestion and asks the server to enter the constant bit­

rate emulation mode. By default, N 1 is set to 1, and time-window is set equal to 1 second. 

End of Congestion Rule (EOC Test) 

The end of congestion rule is analogous to the congestion detection rule: 

1. No packet losses for a consecutive time-window of duration Te. Te is set equal to 10 

seconds by default. 

15 2. If condition 1 is triggered, three short service rate probes are sent, spaced 2 seconds 

SR. SR apart, from the player to the mm hop. Responses are averaged to form avg • 

SRavg 
p=l---

The player computes the expected utilization B 

If condition 1 is satisfied and the utilization from condition 2 is less than a 

20 specified threshold, e.g., 90%, the player declares sustained congestion to be over, and 

asks the server to transition to the state of recovery scheduling. An alternative method 

may consists of a simple rule where if in a state of sustained congestion, no packet losses 

are manifest for N 2 consecutive sampling time-windows, the player declares sustained 

congestion to be over, and asks the server to transition to the state of recovery scheduling. 

25 By default, N2 may be set equal to five, and the sampling time-window is set equal to 1 

second. 
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Thus, an apparatus and method for predictable and differentiated delivery of 

multimedia streaming on the Internet is provided. One skilled in the art will appreciate 

that the present invention can be carried out in other ways and practiced by other than the 

described embodiments, yet not departing from the spirit and essential characteristics 

s depicted herein. The present embodiments therefore should be considered in all respects 
-

as illustrative, and the present invention is limited only by the claims that follow. 
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CLAIMS 

Having thus described our invention, what we claim as new, and desire to secure 

by Letters Patent is: 

1. A method of streaming of multimedia audio and video packets from at least one 

sending computing device to an at least one receiving computing device via a network, 

said method comprising the steps of: 

10 a) at a start of said streaming communicating configuration information from a service 

manager via the network to both an at least one sending computing device for use by 

an at least one server process and an at least one receiving computing device for use 

by an at least one player process, said at least one sending computing device 

comprising an at least one retransmit buffer, an at least one output buffer, an at least 

IS one backup buffer and said at least one server process, said at least one receiving 

computing device, comprising an at least one player buffer and an at least one player 

process; 

b) queuing same packets in the at least one output buffer and to the at least one backup 

buffer; 

20 c) determining if there are packets in the at least one output buffer and transmitting the 

packets from the at least one output buffer to the at least one receiving computing 

device via the network; 

d) receiving the packets on the at least one receiving device and storing them in the at 

least one player buffer; 

2s e) determining if there are omissions in the packets stored in the at least one player 

buffer and forwarding retransmission requests to the at least one sending computing 

device and storing them in the at least one retransmit buffer; and 

f) determining if there are said retransmit requests in the at least one retransmit buffer 

and transmitting the packets from the at least one backup buff er to the at least one 

30 receiving computing device via the network. 

25 
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2. The method of claim 1 wherein, the network is Internet. 

3. The method of claim 2 wherein, a size of the at least one player buffer is 

5 ~ c * x * e, * Pzass , where c is a number of sampling intervals in a congestion period, x is 

IO 

a sampling or retransmission interval, c * x is a worst-case duration of congestion, er is 

an encoding bit-rate of a stream of the packets and Piass is a worst case of loss of the 

packets. 

4. The method of claim 3 wherein, a size of the at least one output buffer is 

~ C * X * er * Pioss · 

5. The method of claim 4 wherein, a size of the at least one backup buffer is 

l (O.l*s/ ) 
og /er *X 

~ m * x ~ x * r , where m is a number of retransmits that will reduce the 
logPzoss 

15 loss rate for older packets to a negligibly small number, and m *xis a minimum required 

size of the at least one player buffer. 

6. A method of detecting and reacting to a network congestion which interferes 

with streaming of multimedia audio and video packets from at least one sending 

20 computing device to an at least one receiving computing device via a network, said 

method comprising the steps of: 

a) communicating configuration information including network parameters from a 

service manager via the network to the at least one sending computing device and to 

the at least one receiving computing device, the at least one sending computing device 

2s comprising at least one server process, the at least one receiving computing device 

comprising at least one player process; 

b) confirming the network congestion by transmitting and retracting nernrork probes; 
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c) executing at least one congestion control technique to limit degradation in the 

streaming of the packets; 

d) detecting an end of the network congestion by transmitting and retracting said 

network probes; 

5 e) configuring a rate of streaming of the packets according to said ®twork parameters 

IO 

15 

7. The method of claim 6, wherein said at least one congestion control technique 

is the constant bit-rate emulation. 

8. The method of claim 7, wherein said at least one congestion control technique 

only reduces a transmission rate of the packets by the amount of incurred loss of the 

packets. 

9. The method of claim 7, further comprising the steps of: 

detecting an end of congestion; 

computing available bandwidth in the network; and 

transmitting packets according to said bandwidth. 

10. The method of claim 9, wherein some of the at least one player process are 

20 differentiated and protected from effects of said network congestion to a greater than 

others by receiving a stream backlog sooner. 

11. The method of claim 10, wherein some of the at least one player process are 

differentiated and protected from effects of said network congestion to a greater than 

25 others by receiving a stream backlog sooner according to a rule for transmission rate of 

the packets 

, where e1 indicates said transmission rate of packets, 

aj is a weighting function, for class { 1 ... K}. 
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12. The method of claim 11, wherein said detecting of said end of the network 

congestion is perforn1ed according to the expected utilization p = 1 _ SRavg , where SR avg 
. B 

is the average rate at which the packets are transferred from the at l~st one server 

s process to the at least one player process and Bis a bottleneck link capacity at a 

bottleneck hop. 

13. The method of claim 12, wherein said network probes compute an 

approximate service rate of transferring the packets from said at least one server process 

10 to said at least one player process according to the following equation: 

15 

SRmin = ___ s __ _ 
m,m-1 

S max --+q B m,m-1 

m,m-1 'and 

SRa~ =---s __ _ 
m,m-1 

S avg --+q B m,m-1 SR 
m,m-1 , where avg and SRmin are 

q='::i-1 averaged and minimum service rate, is the maximum queuing delay between a 

node m and a node m-1. 

14. A method of guaranteed delivery of streaming multimedia audio and video 

packets from at least one sending computing device to an at least one receiving 

computing device via a network, said method comprising the steps of: 

a) continuously processing arriving packets; 

b) keeping track of loss of the packets at the at least one receiving computing device, 

20 said at least one receiving computing device comprising one or more player 

processes; 

c) determining if said loss exceeds a first threshold during a first interval; 

d) verifying congestion symptoms; 

e) communicating said verified congestion symptoms to the at least one sending 

25 computing device, said at least one sending computing device comprising one or 

more server processes; 
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f) monitoring said loss and determining if said loss exceeds a second threshold during a 

second interval to determine an end of congestion; and 

g) verifying congestion symptoms. 

15. The method of claim 14, wherein said step of keeping trru;k is performed at 

user define intervals. 

16. The method of claim 15, wherein said first threshold, said second threshold, 

said first interval, and said second interval are user defined. 

17. The method of claim 16, wherein said congestion symptoms are verified by 

receiving a remote congestion confirmed report. 

18. The method of claim 17, wherein said congestion symptoms are verified by 

15 performing a congestion probe. 
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The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the 
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from 
this system of records may be disclosed to the Department of Justice to determine whether 
disclosure of these records is required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of 
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to 
opposing counsel in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of 
Congress submitting a request involving an individual, to whom the record pertains, when the 
individual has requested assistance from the Member with respect to the subject matter of the 
record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the 
Agency having need for the information in order to perform a contract. Recipients of 
information shall be required to comply with the requirements of the Privacy Act of 1974, as 
amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in 
this system of records may be disclosed, as a routine use, to the International Bureau of the 
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal 
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to 
the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, 
General Services, or his/her designee, during an inspection of records conducted by GSA as 
part of that agency's responsibility to recommend improvements in records management 
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall 
be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not 
be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after 
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent 
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 
CFR 1.14, as a routine use, to the public if the record was filed in an application which 
became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspection or an 
issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 
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Electronic Acknowledgement Receipt 

EFSID: 19910924 

Application Number: 11116783 

International Application Number: 

Confirmation Number: 5535 

Title of Invention: 
APPARATUS, SYSTEM, AND METHOD FOR ADAPTIVE-RATE SHIFTING OF 
STREAMING CONTENT 

First Named Inventor/Applicant Name: R. Drew Major 

Customer Number: 110240 

Filer: Brett Carlson/Sharron Castillo 

Filer Authorized By: Brett Carlson 

Attorney Docket Number: 066.0141 (P2004-04-01 .1) 

Receipt Date: 20-AUG-2014 

Filing Date: 28-APR-2005 

Time Stamp: 13:59:45 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Credit Card 

Payment was successfully received in RAM $1700 

RAM confirmation Number 204 

Deposit Account 502091 

Authorized User CARLSON, BRETT A. 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees) 
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File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

697806 

1 
Request for Continued Examination 20140820_RCE_P2004-04-01 -1. 

3 
(RCE) pdf 

no 
3f5 3 8d 9d 1 ec23c57 4b0806fc99fcbc063 00c 

9ff4 

Warnings: 

Information: 

622803 

2 
Information Disclosure Statement (IDS) 20140820_IDS_P2004-04-01 -1. 

25 
Form (SB08) pdf 

no 
5faf9c5af0565f42f3c98af24c6689f8fdb94a 

de 

Warnings: 

Information: 

94670 

3 Transmittal Letter 
20140820_IDSCert_P2004-04-0 

1-1.pdf 
no 1 

c41 a2a53e48520d663c0f4652854ac423d8 
e68c4 

Warnings: 

Information: 

1169542 

4 Foreign Reference EPl 202487 A2.pdf no 21 
e3961 cl 3249effa85f97034caddedff4dbed 

77d 

Warnings: 

Information: 

564750 

5 Foreign Reference EPl 298931 A2.pdf no 9 
17988c97 c90278abafab90acccb307ac1 33, 

a832 

Warnings: 

Information: 

430935 

6 Foreign Reference EP1395014A 1.pdf no 11 
5bd3cb3cce066c412e84ceb0db005d86eb 

13605 

Warnings: 

Information: 

1022882 

7 Foreign Reference GB2367219A.pdf no 24 
4b911 a530138606f2eb7560e4982065ed5c 

fef6d 

Warnings: 

Information: 

21958041 

8 Foreign Reference JP2000201343.pdf no 14 
852daf4ae4a533b5a36984e992609dbc888 

8bebb 

Warnings: 

Information: 
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9449147 

9 Foreign Reference JP2001092752.pdf no 12 
3115b20d4cc1 a9898d8742728f2946d9e91 

da1b7 

Warnings: 

Information: 

7662878 

10 Foreign Reference JP2004054930.pdf no 36 
7215a4460b43c2d5f49cd2e80dcb034a81 c 

3604b 

Warnings: 

Information: 

2693988 

11 Foreign Reference JP2011004225A.pdf no 11 
c96187633b 1948096c41 bf2f2558ceb9407 

c945 

Warnings: 

Information: 

1561090 

12 Foreign Reference WO2001067264.pdf no 41 
14ea9f e21f26 7 c3 263 65 64e0783 8fe 524ece 

3c8 

Warnings: 

Information: 

2622813 

13 Foreign Reference WO2003003760.pdf no 87 
40ea384993705bc0f97d2b4db0cc677369e 

25769 

Warnings: 

Information: 

5592281 

14 Foreign Reference WO2003027876.pdf no 97 
9 37b4 925 b48acf8bed 9f4 22 606 7 eb00e 31 f. 

dcf8 

Warnings: 

Information: 

825266 

15 Foreign Reference WO2004025405.pdf no 20 
el 60c7648ab3c92ae53aad7 efe41ffe5c6b0 

ebc9 

Warnings: 

Information: 

1597410 

16 Foreign Reference WO2004036824.pdf no 41 
20a96cbb41 a 14278a3c60b 1 b5236e3ae01 

280f0 

Warnings: 

Information: 

5663204 

17 Foreign Reference WO2006010113.pdf no 118 
6e292580427daf9fc8f1 7d85 c0318e226cf0 

bd6a 

Warnings: 

Information: 
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18 Foreign Reference 

Warnings: 

Information: 

19 Non Patent Literature 

Warnings: 

Information: 

20 Non Patent Literature 

Warnings: 

Information: 

21 Non Patent Literature 

Warnings: 

Information: 

22 Non Patent Literature 

Warnings: 

Information: 

23 Non Patent Literature 

Warnings: 

Information: 

24 Non Patent Literature 

Warnings: 

Information: 

25 Non Patent Literature 

Warnings: 

Information: 

26 Transmittal Letter 

Warnings: 

Information: 

WO20003009581.pdf 

NPL_AustraliaFirstExamRpt201 

826054 

99622cbf7 cd9f4e0b6bc5216aae980d2282 
bd893 

27546 

11017 _2011213730.pdf i-----------1 

NPL_CanadaOA20121015_256 

795a661 c5ca609878f5c957bb8b1 5d556c8 
271c1 

263323 

4861.pdf ,----------; 

NPL_CanadaOA20130909_256 

73b61068d8859ee06f1 77b 1515171585073 
e244e 

202703 

4861.pdf i-----------; 

NPL_Clement_MoveClosesFun 

3d8f8a42328da94a7d28048ccef3ec897866 
1d18 

172934 

ding.pdf ,-----------< 

NPL_EuropeExtSrchRpt201407 

c65a317075d6d88f73613f212b13b4e0964 
6ea79 

1844529 

1 o_ 12154559.pdf i-----------; 

NPL_Fujisawa_lmplementation 

380cc4633ad5f0a 18a 11207e Se 7cbeceddc( 
8c59 

511563 

OfEfficientAcdess.pdf , ________ __, 

NPL_Guo_DirectStream.pdf 

NPL_lntlSrchRptPCTUS0809281 

91 dffl 45bd502cbcca 14ed40adf4002af21 a 
bab7 

7958674 

612e3ca 1 a57a5f239df3d 1 d3 d3235b392d4 
7e87b 

702188 

_20081105.pdf , _______ __, 
e54822cc1 d944d018ede70f2e 776c29629d 

4c2d8 

no 21 

no 2 

no 5 

no 4 

no 2 

no 11 

no 10 

no 22 

no 9 
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27 Non Patent Literature 
NPL_lntlSrchRptPCTUS0861035 

572640 

_20081212.pdf 
no 8 

d2cc221 e0b33cab41 ecf754d09a3d4f72fga 
6757 

Warnings: 

Information: 

4923875 

28 Non Patent Literature 
NPL_JPlnterrogation20121106 

_2007511070.pdf 
no 24 

ccdd5d93559e144eaf0d083e27251 lle6f5 
5148e 

Warnings: 

Information: 

29 Non Patent Literature 
NPL_JPNtcOfReject20110426_2 

11221634 

007511070.pdf 
no 13 

cbdd88f13ae97d297a47f32aa0eb08a 141 d 
1bcb9 

Warnings: 

Information: 

1719065 

30 Non Patent Literature 
NPL_JPOA20120228_2007511 o 

70.pdf 
no 6 

490d56a11 aa22798c9d5097086d7e9f7Sdf 
6397c 

Warnings: 

Information: 

31 Non Patent Literature 
NPL_Kozamernik_MediaStream 

ing.pdf 

6407225 

no 15 
7f5c49521521198a912e04f054f840SedB4f 

9614 

Warnings: 

Information: 

283253 

32 Non Patent Literature 
NPL_KROA20110728_ 1020067 

025274.pdf 
no 3 

a519519fe 766d2f1 062733b2fa400e76dcbi 
f021 

Warnings: 

Information: 

33 Non Patent Literature 
NPL_Lienhart_DistributedVide 

o.pdf 

11245900 

no 29 
37342a4029d40ede417d94095bbdgobefa 

4931d5 

Warnings: 

Information: 

34 Non Patent Literature 
NPL_Liu_AdaptiveVideoMultica 

5897378 

st.pdf 
no 12 

6d 1568a810d08f4e566bfcc4b02748abfa47 
1b64 

Warnings: 

Information: 

1125709 

35 Non Patent Literature 
NPL_Liu_PeerToPeerlnternetVi 

deo.pdf 
no 12 

1 d bfd79834 2 0ecb8f6894 3 b053 9a4d 34404 
SfSfb 

Warnings: 

Information: 
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36 Non Patent Literature 

Warnings: 

Information: 

37 Non Patent Literature 

Warnings: 

Information: 

38 Non Patent Literature 

Warnings: 

Information: 

39 Non Patent Literature 

Warnings: 

Information: 

40 Non Patent Literature 

Warnings: 

Information: 

41 Non Patent Literature 

Warnings: 

Information: 

42 Non Patent Literature 

Warnings: 

Information: 

43 Non Patent Literature 

Warnings: 

Information: 

44 Non Patent Literature 

Warnings: 

Information: 

NPL_MoveNetworks_NextGene 
1128862 

ration.pdf , _________ __, 

NPL_Nguyen_MultipleSenderD 

446af274461 f93a7d60548a003fcc1 7a6c5e 
4a0f 

1053500 

istVideo.pdf i------------1 

NPL_NOA20140624_ 13757571. 

af974412420b4c476c2c59e0e76443e 1714 
lblbb 

873532 

pdf ,----------; 

NPL_OA20130913_ 13757571. 

5af7d70921 b96be007abc0a25e5399863d6 
02287 

1418297 

pdf i-----------1 

NPL_OA20140807 _ 14106051. 

94f483bfda2f69a58937df26fd2e024 70cc41 
51c 

3247593 

pdf ,-----------< 

NPL_Rejaie_ArchitecturalConsi 

d022383de49b57b0c1 db511f3db35b099a 
3b66ae 

3252815 

derations.pdf i-----------; 

NPL_Roy_SystemArchitecture. 

d 63 8402b4b84 964 3 53 e 12f7 de0a6d cO 71 af 
47d63 

2812918 

pdf ,-----------< 

NPL_ Tsuru_RecentEvolution. 

pdf 

7 e9c5ee1 7749c1 8ea0bd37428a2cfaa78b6 
2fddc 

1522645 

c5225e2e26324cd4 748599f075321 0c21 c4 
7441b 

525676 
NPL_WeblioDictionaryPgs.pdf , ________ __, 

eec0a963413300c3b5fb79ab7eacbae5566 
6efc2 

no 21 

no 12 

no 16 

no 36 

no 84 

no 6 

no 6 

no 9 

no 3 
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45 

Warnings: 

Information: 

46 

Warnings: 

Information: 

47 

Warnings: 

Information: 

48 

Warnings: 

Information: 

49 

Warnings: 

Information: 

50 

Warnings: 

Information: 

51 

Warnings: 

Information: 

Non Patent Literature 

Non Patent Literature 

Foreign Reference 

Power of Attorney 

Assignee showing of ownership per 37 
CFR 3.73. 

Assignee showing of ownership per 37 
CFR 3.73. 

Fee Worksheet (5B06) 

NPL_Xu_PeerToPeer.pdf 

NPL_ Yoshimura_MobileStream 

4454232 

01 dcd4f73c5fcba31 a2d951 f592bf59eaebc 
a748 

378918 

nigMedia.pdf i------------; 
aac54a2603ed446586676ed 16c15022af1 a 

cleb 

293506 
NPL_Zhang_CoolStreaming.pdf,, ________ __, 

20140820_POA_P2004-04-01-1 

79257b4aeb9b951 Obf46f97 c437f91285ab 
b9784 

108457 

.pdf i-----------; 

20140820_Stmt373b_P2004-04 

8d94544b4138745512d 15aea41385f40593 
1aa88 

435001 

-01-1.pdf ,----------; 

20140820_Stmt373bAddlSheet 

30264538176621 ad Ob 160e5190e928bf1 bt 
d1564 

432436 

_P2004-04-01-1.pdf i-----------1 

fee-info.pdf 

d33c0c028f21 e71b4dc482341532d8cc231 
7932d 

30480 

d7413bb6f5112dba1784ac498a196f7c4a5 
Saale 

no 

no 

no 

no 

no 

no 

no 

Total Files Size (in bytes) 142104567 

10 

20 

14 

2 

2 

2 
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PTO/SB/96 (02-09) 
Approved for use through 03/31/2009. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

STATEMENT UNDER 37 CFR 3.73(b) 

ApplicanUPatent Owner: ECHOSTAR TECHNOLOGIES L.L.C. 

Application No./Patent No.: 11/116,783 Filed/Issue Date: April 28, 2005 ---------------- -----------------
Tit I e d: 

APPARATUS, SYSTEM, AND METHOD FOR ADAPTIVE-RATE SHIFTING OF STREAMING CONTENT 

ECHOSTAR TECHNOLOGIES L.L.C. _____________________ ,a limited liability company 

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc. 

states that it is: 

1. ~ the assignee of the entire right, title, and interest in; 

2. □ an assignee of less than the entire right, title, and interest in 
(The extent (by percentage) of its ownership interest is ____ %);or 

3. D the assignee of an undivided interest in the entirety of (a complete assignment from one of the joint inventors was made) 

the patent application/patent identified above, by virtue of either: 

A. D An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in 
the United States Patent and Trademark Office at Reel _______ ,Frame _______ , or for which a 
copy therefore is attached. 

OR 

B. ~ A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows: 

1. From: R. Drew Major, Mark B. Hurst To: Move Networks, Inc. 

The document was recorded in the United States Patent and Trademark Office at 

Reel 018020 Frame 0750 or for which a copy thereof is attached. 

2. From: Move Networks, Inc. To: Echostar Advanced Technologies L.L.C. 

The document was recorded in the United States Patent and Trademark Office at 

Reel 025570 Frame 004 7 or for which a copy thereof is attached. 

3. From: Echostar Advanced Echnologies L.L.C. To: DISH Digital L.L.C. 

The document was recorded in the United States Patent and Trademark Office at 

Reel 029894 Frame 0512 or for which a copy thereof is attached. 

~ Additional documents in the chain of title are listed on a supplemental sheet(s). 

D As required by 37 CFR 3.73(b)(1 )(i), the documentary evidence of the chain of title from the original owner to the assignee was, 
or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11. 

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment Division in 
accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08] 

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee. 

/BRETT A. CARLSON, REG. NO. 39928/ August20,2014 

Signature Date 

Brett A. Carlson Attorney of Record 

Printed or Typed Name Title 
This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U .S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time 
you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner 
for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection 
with your submission of the attached form related to a patent application or patent. Accordingly, 
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the 
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; 
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark 
Office is to process and/or examine your submission related to a patent application or patent. If you do 
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or 
abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the 
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from 
this system of records may be disclosed to the Department of Justice to determine whether 
disclosure of these records is required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of 
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to 
opposing counsel in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of 
Congress submitting a request involving an individual, to whom the record pertains, when the 
individual has requested assistance from the Member with respect to the subject matter of the 
record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the 
Agency having need for the information in order to perform a contract. Recipients of 
information shall be required to comply with the requirements of the Privacy Act of 1974, as 
amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in 
this system of records may be disclosed, as a routine use, to the International Bureau of the 
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal 
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to 
the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, 
General Services, or his/her designee, during an inspection of records conducted by GSA as 
part of that agency's responsibility to recommend improvements in records management 
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall 
be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not 
be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after 
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent 
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 
CFR 1.14, as a routine use, to the public if the record was filed in an application which 
became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspection or an 
issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 

Aylo Exhibit 1018 
Page 2152 of 2308



Doc code: RCEX PTO/SB/30EFS (07-09) 
Doc description: Request for Continued Examination (RCE) Approved tor use through 07/31/2012. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL 
(Submitted Only via EFS-Web) 

Application 
11116783 I Filing I 2005-04-28 

Docket Number 
066.0141 (P2004-04-01 1) I Art I 2444 Number Date (if applicable) Unit 

First Named 
R. Drew Major 

Examiner 
Ninos Donabed 

Inventor Name 

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application. 
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June I 
1995, or to any design application. The Instruction Sheet for this form is located at WWW.USPTO.GOV 

SUBMISSION REQUIRED UNDER 37 CFR 1.114 

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the orde 
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s 
entered, applicant must request non-entry of such amendment(s). 

□ 
Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a 
submission even if this box is not checked. 

D Consider the arguments in the Appeal Brief or Reply Brief previously filed on 

D other 

lg] Enclosed 

□ Amendment/Reply 

lg] Information Disclosure Statement (IDS) 

□ Affidavit( s )/ Declaration( s) 

□ other 

MISCELLANEOUS 

□ 
Suspension of action on the above-identified application is requested under 37 CFR 1.103( c) for a period of months 
(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required) 

□ Other 

FEES 

The RCE fee under 37 CFR 1,17(e) is required by 37 CFR 1.114 when the RCE is filed. 
lg] The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to 

Deposit Account No 502091 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED 

lg] Patent Practitioner Signature 

□ Applicant Signature 
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Doc code: RCEX PTO/SB/30EFS (07-09) 
Doc description: Request for Continued Examination (RCE) Approved tor use through 07/31/2012. 0MB 0651-0031 

Signature 

Name 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 

Signature of Registered U.S. Patent Practitioner 

/BRETT A. CARLSON/ Date (YYYY-MM-DD} 2014-08-20 

Brett A. Carlson Registration Number 39928 

This collection of information is required by 37 CFR 1.114. The information is required to obtain or retain a benefit by the public which is I 
file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection 
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Tirr 
will vary depending upon the individual case. Any comments on the amount of lime you require to complete this form and/or suggestions fc 
reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, 
P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PT0-9199 and select option 2. 
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Privacy Act Statement 

The Privacy Act of 1974 {P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be 
advised that: {1) the general authority for the collection of this information is 35 U.S.C. 2(b ){2); (2) furnishing of the informatio 
solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office 
is to process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information 
Act {5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to , 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need 
for the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of recordi 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, 
pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act {42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, 
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record ma 
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an 
application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

11/116,783 04/28/2005 

70560 
INGRASSIA FISHER & LORENZ, P.C. (Echostar) 
7010 E. COCHISE ROAD 
SCOTTSDALE, AZ 85253 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO:\IER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

R. Drew Major 066.0141 (P2004-04-01.1) 
CONFIRMATION NO. 5535 

POA ACCEPTANCE LETTER 

11111111111111111 lllll ll]~!l]ml!~l!~lil~!lll!Hll lllll 111111111111111111 

Date Mailed: 08/28/2014 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 08/20/2014. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/zabraha/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

11/116,783 04/28/2005 

110240 
Ingrassia Fisher & Lorenz, P.C. (DISH Digital) 
701 O East Cochise Road 
Scottsdale, AZ 85253 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO:\IER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

R. Drew Major 066.0141 (P2004-04-01.1) 
CONFIRMATION NO. 5535 

POWER OF ATTORNEY NOTICE 

11111111111111111 lllll ll]~!l]ml!~l!~lil~!lll!Hll lllll 111111111111111111 

Date Mailed: 08/28/2014 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 08/20/2014. 

• The Power of Attorney to you in this application has been revoked by the assignee who has intervened as 
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33). 

/zabraha/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 

page 1 of 1 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

70560 7590 09/12/2014 

INGRASSIA FISHER & LORENZ, P.C. (EchoStar) 
7010 E. COCHISE ROAD 
SCOTTSDALE, AZ 85253 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

11/116,783 04/28/2005 R. Drew Major 

EXAMINER 

DONABED, NINOS 

ART UNIT PAPER NUMBER 

2444 

DATE MAILED: 09/12/2014 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

066.0141 (P2004-04-01.1) 5535 

TITLE OF INVENTION: APPARATUS, SYSTEM, AND METHOD FOR ADAPTIVE-RATE SHIFTING OF STREAMING CONTENT 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional SMALL $480 $0 $0 $480 12/12/2014 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES 
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS 
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM 
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW 
DUE. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that 
entity status still applies. 

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above. 

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled 
"Change in Entity Status (from status indicated above)". 

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity 
fees. 

IL PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office 
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b" 
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a 
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing 
the paper as an equivalent of Part B. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 

Page 1 of 3 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) 

Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

70560 7590 09/12/2014 
Certificate of Mailing or Transmission 

INGRASSIA FISHER & LORENZ, P.C. (EchoStar) 
7010 E. COCHISE ROAD 

I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

SCOTTSDALE, AZ 85253 
(Depositor's name) 

(Signature) 

(Date) 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

11/116,783 04/28/2005 R. Drew Major 066.0141 (P2004-04-01.1) 5535 

TITLE OF INVENTION: APPARATUS, SYSTEM, AND METHOD FOR ADAPTIVE-RATE SHIFTING OF STREAMING CONTENT 

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE 

nonprovisional SMALL $480 

EXAMINER ART UNIT 

DONABED, NINOS 2444 

I. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$0 $0 

CLASS-SUBCLASS 

709-231000 

2. For printing on the patent front page, list 

(I) The names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) The name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$480 12/12/2014 

2 ______________ _ 

3 ______________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies _________ _ 

5. Change in Entity Status (from status indicated above) 

0 Applicant certifying micro entity status. See 37 CFR 1.29 

0 Applicant asserting small entity status. See 37 CFR 1.27 

0 Applicant changing to regular undiscounted fee status. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PTO-2038 is attached. 
0 The Director is hereby authorized to charge the required fee(s), any deficiency, or credits any 

overpayment, to Deposit Account Number ( enclose an extra copy of this form). 

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue 
fee payment in the micro entity amount will not be accepted at the risk of application abandonment. 

NOTE: If the application was previously under micro entity status, checking this box will be taken 
to be a notification of loss of entitlement to micro entity status. 

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro 
entity status, as applicable. 

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications. 

Authorized Signature _______________________ _ 

Typed or printed name ______________________ _ 

PTOL-85 Part B (10-13) Approved for use through 10/31/2013. 

Page 2 of3 

0MB 0651-0033 

Date ____________________ _ 

Registration No. ________________ _ 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

Aylo Exhibit 1018 
Page 2159 of 2308



UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR 

11/116,783 04/28/2005 

70560 7590 09/12/2014 

INGRASSIA FISHER & LORENZ, P.C. (EchoStar) 
7010 E. COCHISE ROAD 
SCOTTSDALE, AZ 85253 

R. Drew Major 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

066.0141 (P2004-04-01.1) 5535 

EXAMINER 

DONABED, NINOS 

ART UNIT PAPER NUMBER 

2444 

DATE MAILED: 09/12/2014 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(Applications filed on or after May 29, 2000) 

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance. 

Section l(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the 
requirement that the Office provide a patent term adjustment determination with the notice of allowance. See 
Revisions to Patent Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer 
providing an initial patent term adjustment determination with the notice of allowance. The Office will continue to 
provide a patent term adjustment determination with the Issue Notification Letter that is mailed to applicant 
approximately three weeks prior to the issue date of the patent, and will include the patent term adjustment on the 
patent. Any request for reconsideration of the patent term adjustment determination ( or reinstatement of patent term 
adjustment) should follow the process outlined in 37 CPR 1.705. 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571 )-272-4200. 
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0MB Clearance and PRA Burden Statement for PTOL-85 Part B 

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and 
Budget approval before requesting most types of information from the public. When 0MB approves an agency 
request to collect information from the public, 0MB (i) provides a valid 0MB Control Number and expiration 
date for the agency to display on the instrument that will be used to collect the information and (ii) requires the 
agency to inform the public about the 0MB Control Number's legal significance in accordance with 5 CFR 
1320.5(b). 

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain 
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is 
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary 
depending upon the individual case. Any comments on the amount of time you require to complete this form 
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT 
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to 
respond to a collection of information unless it displays a valid 0MB control number. 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your 
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the 
requirements of the Act, please be advised that: (1) the general authority for the collection of this information is 
35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which 
the information is used by the U.S. Patent and Trademark Office is to process and/or examine your submission 
related to a patent application or patent. If you do not furnish the requested information, the U.S. Patent and 
Trademark Office may not be able to process and/or examine your submission, which may result in termination of 
proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of 

Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records 
may be disclosed to the Department of Justice to determine whether disclosure of these records is required 
by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence 
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of 
settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance 
from the Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having 
need for the information in order to perform a contract. Recipients of information shall be required to 
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of 
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property 
Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes 
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 
218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General 
Services, or his/her designee, during an inspection of records conducted by GSA as part of that agency's 
responsibility to recommend improvements in records management practices and programs, under authority 
of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations 
governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. 
Such disclosure shall not be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication 
of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a 
record may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the 
record was filed in an application which became abandoned or in which the proceedings were terminated 
and which application is referenced by either a published application, an application open to public 
inspection or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Application No. 
11/116,783 

Applicant(s) 
MAJOR ET AL. 

Notice of Allowability Examiner 
NINOS DONABED 

Art Unit 
2444 

AIA (First Inventor to 
File) Status 

No 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. [gl This communication is responsive to and RCE filed 8/20/2014 - board descision dated 7/23/2014. 

DA declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on ___ . 

2. D An election was made by the applicant in response to a restriction requirement set forth during the interview on __ ; the restriction 
requirement and election have been incorporated into this action. 

3. [gl The allowed claim(s) is/are 20,21,23-26,35-38 and 40-50. As a result of the allowed claim(s), you may be eligible to benefit from the 
Patent Prosecution Highway program at a participating intellectual property office for the corresponding application. For more 
information, please see http://www.uspto.gov/patents/init events/pph/index.isp or send an inquiry to PPHfeedback@uspto.gov . 

4. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

Certified copies: 

a) D All b) D Some *c) D None of the: 

1. D Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. D Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number {see 37 CFR 1.84{c)) should be written on the drawings in the front {not the back) of 
each sheet. Replacement sheet{s) should be labeled as such in the header according to 37 CFR 1.121 {d). 

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. [gl Notice of References Cited (PTO-892) 

2. [gl Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 8/20/2014 

3. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

4. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

/NINOS DONABED/ 
Primary Examiner, Art Unit 2444 

U.S. Patent and Trademark Office 

5. D Examiner's Amendment/Comment 

6. [gl Examiner's Statement of Reasons for Allowance 

7. D Other __ . 

PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20140821 
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Application/Control Number: 11/116,783 

Art Unit: 2444 

1. The present application is being examined under the pre-AIA first to invent 

provisions. 

Information Disclosure Statement 

The IDS filed on 7/29/2014 has been considered. 

REASONS FOR ALLOWANCE 

Page 2 

The following is an examiner's statement of reasons for allowance: Claims 

20,21,23-26,35-38 and 40-50 are allowable over the prior art of record: the closest prior 

art of record (Birney "Intelligent Streaming") does not teach or suggest in detail 

"streaming by a media player operating on an end user station a video from a set of one 

or more servers, wherein each of a plurality of different copies of the video encoded at 

different bit rates is stored as multiple files on the set of servers, wherein each of the 

multiple files yields a different portion of the video on playback, wherein the multiple files 

across the different copies yield the same portions of the video on playback, each of 

said files having a time index such that the files whose playback is the same portion of 

the video for each of the different copies have the same time index in relation to the 

beginning of the video, and wherein the streaming comprises: requesting by the media 

player a plurality of sequential ones of the files of one of the copies from the set of 

servers over a plurality of Transmission Control Protocol (TCP) connections based on 

the time indexes; automatically requesting by the media player from the set of servers 

over the plurality of TCP connections subsequent portions of the video by requesting for 

each such portion one of the files from one of the copies dependent upon successive 

determinations by the media player to shift the playback quality to a higher or lower 
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quality one of the different copies, said automatically requesting including, repeatedly 

generating a set of one or more factors indicative of the current ability to sustain the 

streaming of the video using the files from different ones of the copies, wherein the set 

of one or more factors relate to the performance of the network; and making the 

successive determinations to shift the playback quality based on at least one of the set 

of factors to achieve continuous playback of the video using the files of the highest 

quality one of the copies determined sustainable at that time; and presenting the video 

by playing back with the media player on the end user station the requested files in 

order of ascending playback time" in combination with all the elements of the 

independent claim as argued by the Applicant. 

Birney teaches multiple copies of the same stream being stored on a server at 

different bit rates with the same time index used to switch between the stream based on 

network bandwidth limitations. Whereas, stated above, Applicant's claimed invention 

states "streaming by a media player operating on an end user station a video from a set 

of one or more servers, wherein each of a plurality of different copies of the video 

encoded at different bit rates is stored as multiple files on the set of servers, wherein 

each of the multiple files yields a different portion of the video on playback, wherein the 

multiple files across the different copies yield the same portions of the video on 

playback, each of said files having a time index such that the files whose playback is the 

same portion of the video for each of the different copies have the same time index in 

relation to the beginning of the video, and wherein the streaming comprises: requesting 

by the media player a plurality of sequential ones of the files of one of the copies from 
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the set of servers over a plurality of Transmission Control Protocol (TCP) connections 

based on the time indexes; automatically requesting by the media player from the set of 

servers over the plurality of TCP connections subsequent portions of the video by 

requesting for each such portion one of the files from one of the copies dependent upon 

successive determinations by the media player to shift the playback quality to a higher 

or lower quality one of the different copies, said automatically requesting including, 

repeatedly generating a set of one or more factors indicative of the current ability to 

sustain the streaming of the video using the files from different ones of the copies, 

wherein the set of one or more factors relate to the performance of the network; and 

making the successive determinations to shift the playback quality based on at least 

one of the set of factors to achieve continuous playback of the video using the files of 

the highest quality one of the copies determined sustainable at that time; and presenting 

the video by playing back with the media player on the end user station the requested 

files in order of ascending playback time." So as indicated in the above statements. 

Applicant's arguments have been considered persuasive, in light of the claims limitation 

as well as the enabling portions of the specification. 

Examiner also notes the board decision and reversal on 7/23/2014. 

Any comments considered necessary by applicant must be submitted no later 

than the payment of the issue fee and, to avoid processing delays, should preferably 

accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance." 
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Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to NINOS DONABED whose telephone number is 

(571 )272-8757. The examiner can normally be reached on Monday-Friday, 7:30 AM-

5:00 PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, Peter-Anthony Pappas can be reached on (571) 272-7646. The fax phone 

number for the organization where this application or proceeding is assigned is 571-

273-8300. 

Information regarding the status of an application may be obtained from the 

Patent Application Information Retrieval (PAIR) system. Status information for 

published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 

you have questions on access to the Private PAIR system, contact the Electronic 

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 

USPTO Customer Service Representative or access to the automated information 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/NINOS DONABED/ 
Primary Examiner, Art Unit 2444 
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adaptive streaming - G::>ogle Scholar 

A test-bed for the dynamic adaptive streaming over HTTP featuring session mobility 

Abstract In this paper, we present a multimedia test-bed enabling session mobility in the 
context of the emerging ISO/IEC MPEG standard, Dynamic Adaptive Streaming over HTTP 
(DASH). In general, session mobility is defined as the transfer of a running streaming ... 
Cited by 21 Related articles All 8 versions Cite Save 

Low overhead container format for adaptive streaming 

Abstract Current segmented HTTP streaming systems provide scalable and quality adaptive 
video delivery services to a huge number of users. However, while they support a wide 
range of bandwidths and enable arbitrary content-based composition, their current formats ... 
Cited by 20 Related articles All 9 versions Cite Save 

Client intelligence for adaptive streaming solutions 
D ,.J::irnikov. T {}zgedt~bl ·· Si~;nai Procf~ssinf;: !:·n::if;i? (~ornrnunica.tion\ ~?0·1 -: - E!st~\dt~r 
In state-of-the-art adaptive streaming solutions, to cope with varying network conditions, the 
client side can switch between several video copies encoded at different bit-rates during 
streaming. Each video copy is divided into chunks of equal duration. To achieve ... 
Cited by 21 f·,eiated articies All 7 versions Cite Save 

Parallel adaptive HTTP media streaming 

3GPP have paved the way to the development of media streaming over HTTP. The 
traditional HTTP streaming relies on a series of request segments and receive segments 
sequentially. In the current Internet media segments can be delivered through distributed ... 
Cited by 18 Related articles All 4 versions Cite Save 

An end-to-end architecture for quality adaptive streaming applications in the internet 

The Internet has been experiencing explosive growth of audio and video streaming. Such 
applications are delay-sensitive, semi-reliable and rate-based. Thus they require 
isochronous processing and quality-of-service (QoS) from the end-to-end point of view .... 
Cited by 24 Related articles All 2 versions Cite Save More 

Adaptive streaming of MPEG-based audio/video content over wireless networks 

Abstract This paper describes a method for robust streaming of combined MPEG 
audio/video content (encoded either with MPEG-2 or MPEG-4/H. 264) over in-home wireless 
networks. We make use of currently used content distribution format (MPEG Transport ... 
Cited by 18 Related articles All 12 versions Cite Save 

Using scalable video coding for dynamic adaptive streaming over HTTP in mobile environments 

ABSTRACT Dynamic Adaptive Streaming over HTTP (DASH) is a convenient approach to 
transfer videos in an adaptive and dynamic way to the user. As a consequence, this system 
provides high bandwidth flexibility and is especially suitable for mobile use cases where ... 
Cited by 15 Flelated articies All 5 versions Cite Save 

System and method for providing an adaptive streaming flow control mechanism between the TCP and IP 
layers of the TCP/IP suite of protocols 

In a data communication network operated under the TCP/IP suite of protocols the invention 
adds an adaptive streaming (AS) layer, inserted between the IP and the TCP protocol layers, 
in which the received data packets of each open TCP connection are temporarily queued ... 
Cited by 18 Related articles All 2 versions Cite Save 

A personalized HTTP adaptive st ma ming WebTV 

Abstract This paper presents a HTTP based multimedia content streaming architecture able 
to provide large scale WebTV services to end users connected over several access network 
technologies. The architecture features smooth Rate Adaptation, context Personalization ... 
Cited by 13 Related articles All 4 versions Cite Save 

Adaptive streaming of audiovisual content using MPEG DASH 

http:/ /scholar.google.com/scholar?start= 40&q= adaptive+ streaming&hl= en&as_sdt= 0,47[ 8/21/2014 10:55:43 PM] 
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Abstract-HTTP streaming has become a cost effective means for multimedia delivery 
nowadays. In this paper, we study the use of MPEG DASH standard to stream audiovisual 
content. We first describe a novel estimation method for connection throughput. Then, ... 
Cited by 18 Related artic!es Cite Save 

Industry and Standards 

... MPEG-Dynamic Adaptive Streaming (DASH) was developed to do just that. ... lraj Sodagar 
Microsoft Corporation Editor's Note M PEG has recently finalized a new standard to 
enable dynamic and adaptive streaming of media over HTTP .... 
Cited by 119 Related articles All 1 0 versions Cite Save 

Watching video over the web: Part 1: Streaming protocols 

... Page 3. 3 QuickTime and Adobess Flash as well as the emerging adaptive streaming technologies 
such as Microsoftss Smooth Streaming, Appless HTTP Live Streaming and Adobess HTTP 
Dynamic Streaming run over mostly unmanaged, ie, bestGeffort, networks .... 
Cited by 87 Fleiated articles All 5 versions Cite Save 

Interactions between HTTP adaptive streaming and TCP 

Abstract HTTP adaptive streaming (HAS) is quickly becoming a popular mechanism for 
delivering on-demand video content over the Internet. The chunked transmission and 
application-layer adaptation create a very different traffic pattern than traditional ... 
Cited by 15 Related artic!es Cite Save 

End-to-end frame-rate adaptive streaming of video data 

Abstract We propose a best-eflort video delivery scheme that can be deployed on networks 
in use today, including Ethernet LAN's or the Internet. This scheme detects congestion by m) 
easuring the buffer occupancy and loss rate and estimate available channel bandwidth by ... 
Cited by 13 Related artic!es All 7 versions Cite Save 

Advances in ctlannel adaptive video streaming 

Abstract Despite the well-known challenges of variations in throughput, delay, and packet 
loss over the Internet, video streaming has experienced phenomenal growth, owing to the 
extensive research in video coding and transmission. In this paper, we review several ... 
Cited by 156 Related articles All 16 versions Cite Save 

Adaptive stereoscopic 3D video streaming 

ABSTRACT This paper presents a comparative analysis of scalable stereoscopic video 
coding strategies for adaptive streaming. In particular, we compare scalable simulcast 
coding of both views using SVC with scalable coding of one view with SVC and non- ... 
Cited by 13 f·,eiated articles All 3 versions Cite Save 

Rate adaptation for dynamic adaptive streaming over HTTP in content distribution network 

Recently the 3rd Generation Partnership Project (3GPP) and the Moving Picture Experts 
Group (MPEG) specified Dynamic Adaptive Streaming over HTTP (DASH) to cope with the 
shortages in progressive HTTP based downloading and Real-time Transport Protocol ( ... 
Cited by 19 Related articles All 7 versions Cite Save 

Http adaptive streaming in practice 

Cited by 15 Related articles Cite Save 

PALS: peer-to-peer adaptive layered streaming 

Abstract This paper presents a new framework for Peer-to-Peer Adaptive Layered 
Streaming, called PALS. PALS is a receiver-driven approach for quality adaptive playback of 
layer encoded streaming media from a group of congestion controlled sender peers to a ... 
Cited by 237 Related articles All 18 versions Cite Save 

http:/ /scholar.google.com/scholar?start= 40&q= adaptive+ streaming&hl= en&as_sdt= 0,47[ 8/21/2014 10:55:43 PM] 
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Adaptive streaming on heterogeneous networks 

Abstract Specific network protocols, like MobilelP, offer seamless connectivity to mobile 
systems. However, the QoS requirements of streaming applications and video conferencing 
systems require an approach that spans across different layers of the network stack. In this ... 
Cited by 13 Related articies All 3 versions Cite Save 
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I L19 : 0 : L9 and "709"/231.ccls. and (stream$3I US-PGPUB;: OR : ON j2014/08/21: 
I : : or video) and @ad< "20040430" same! USPAT; : : i 22:42 : 
I : : (((multiple or plurality or many or I USOCR; : : i : 
I : : three or two) near5 (version or I FPRS; EPO; : : i : 
I : : format$4 or copies or cop$4))) I JPO; : : i : 

! """"""j """"""""'"I"""""""""""""""""""""""""""""""""""""""""'"" ~BE:1~~T; j """"""""""'"] """""""'"I""""""""""'" j 
I L20 : 260 : L9 and "709"/231.ccls. and (stream$3I US-PGPUB; : OR : ON i 2014/08/21: 
i : ! or video) and @ad< "20040430" and i USPAT; : : ! 22:42 : 
I : : (((multiple or plurality or many or I USOCR; : : i : 
I : : three or two) near5 (version or I FPRS; EPO; : : i : 
I : : format$4 or copies or cop$4))) I JPO; : : i : 
i i i i DERWENT i i i i 

! .......... , .. ! .................. , .. ! .................................................................................... ) I_ BM_ TDB _, .. ! ...................... , .. ! ................ , .. ! .......................... ! 
! L21 !,',,,,,,,,,,. 8168 i L9 and (stream$3 or video) and ! US-PGPUB;: OR : ON j2014/08/21j 
i i @ad< "20040430" i USPAT; i i i 22:42 i 
I I lusocR; : : ! : 
' ' ' FPRS· EPO· ' ' ' ' 
I I I JPO;, _, I I I I 
i , , i DERWENT, , , , , 
I _____________ : _____________________ : ------------------------------------------------------------------------------------- I I_BM_ TDB ______ : _________________________ : ___________________ ! __________________________ : 
I L22 : 191 : L9 and @ad<"20040430" and I US-PGPUB;: OR : ON i 2014/08/21: 
I : : (upshift$3 or upconvert$3 or I USPAT; : : i 22:42 : 

I j !,,,,,,. downshift$3 or downconvert$3) I USOCR; j j ! j 
i , i FPRS· EPO· , , i , 

1 ............. 1 ............... 1 ...................................................................................... 1~3b~T;'l ........................ l ....1, 
I L23 i 10 i L22 and "709"/$$$.ccls. I US-PGPUB; i OR i ON i 2014/08/21 i 
I i i I USPAT i i i 22 '42 i 

I I I l~~RJ,I I 1 · I 
' , , ' DERWENT , , i , 

! ........... ..! .................... J .................................................................................. ...11. BM_ TDB .. , __j ....................... ..! ................... ! ........................ ..! 
I L24 i 1 !,,,,,,,,,,,,. L22 and "709"/231.ccls. I US-PGPUB; i OR i ON ! 2014/08/21 i I j I USPAT; j j !22:42 j 
I : IUSOCR; : : ! : 
i , i FPRS· EPO· , , , , 

I I l~~~ENT, I I I I 
1 ............ ! .................. ,..! .................................................................................. , .. .1 I_BM_ TDB .. ' .. j ........................ j ................ ,J .......................... j r5 in! L22 and "709"/230-234.ccls. US-PGPUB; :nR 'l°N I 2□ 14/08121 
I i i USPAT; : : i 22:42 
I : ! USOCR; : : ! 
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i i FPRS· EPO· i 

!~-,---- l~J_PO_-_, __ ,~:·---~,--~~--~, 

I I "709" /230-234 eels I ~~B; I OR I~ I ~~;~08/211 

I I I FPRS; EFO; I I I ! 

I J ............... 1 ...................................................................................... 1~:j~T; j J ....1 . 
I L27 : 43 I "709"/230-234.ccls. and (upconvert$3I US-PGPUB; : OR : ON j 2014/08/21: 
i : I or upshift$3 or downshift$3) with i USPAT; : : j 22:42 : 
I : ! (stream$3 or (video with strem$3)) I USOCR; : : i : 
i i i i FPRS· EPO· i i i i 
I i I IJPO;, , i i I i 
i , i i DERWENT , , i , 

! -------------j ---------------------! --------------------------------------------------------------------------------------! I_ BM_ TDB _, --! -------------------------! -------------------! --------------------------! 
! L28 i'',,,,,,, 43 i "709"/230-234.ccls. and (upconvert$3i US-PGPUB; : OR : ON i 2014/08/21: I : i or upshift$3 or downshift$3) with I USPAT; : : i 22:42 : 
I i (stream$3 or (video with stream$3)) I USOCR; : : i : 
i i i FPRS· EPO· ' ' i ' 

I I I JPO;, _, I I I I 
i , ; i DERWENT, , , ; , 

I -------------· ---------------------! ------------------------------------------------------------------------------------- I I_BM_ TDB------· -------------------------· -------------------! --------------------------· 

IL29 \18 l'',,,,,,,(realnear2network).as. !US-PGPUB;\OR :ON !2014/08/21\ 
I i • I USPAT; i i i 22:42 i 
I : IUSOCR; : : ! : 
i , i FPRS· EPO· , , i , 

I i IJPO;, , i i I i 
i , . i DERWENT , , i , 

! ------------·J -------------------- ! --------------------------------------------------------------------------------------I I BM_ TDB _ _'_ J -----------------------·J ------------------ ! ------------------------ J 
I L30 : 202 ! (sure-stream or sure adj stream or I US-PGPUB; : OR : ON ! 2014/08/21: 
I I I surest ream) I USPAT· I I I 22-42 : 

I I 1 1~~FO;I I 1 · I 
i , , i DERWENT, , , ; , 

! ------------_: --------------------j ----------------------------------------------------------------------------------___! I_ BM_ TDB ----_: ------------------------_: ------------------- i -------------------------_: 
I L31 i 45 !'',,,,,,, (sure-stream or surestream) I US-PGPUB; i OR i ON ! 2014/08/21 i 
I j • I USPAT; j j ! 22:43 j 
I : IUSOCR; : : ! : 
i , i FPRS· EPO· , , ' , 

I I IJPO;, _, I I I I 
i , , i DERWENT, , , ; , 

I ------------. --------------------_. ------------------------------------------------------------------------------------j l_BM_ TDB-----. ------------------------. -----------------j --------------------------. 
I L32 : 4 i "7054948".pn. I US-PGPUB;: OR : ON i 2014/08/21: 
I i i I USPAT i i i 22 "43 i 

I i I lusocR; i i I . i 
' , i ' FPRS· EPO· , , i , 

l_l_l_l~~~T;j_l_l_i 
I L33 : 1 i "7054948".pn. and surestream I US-PGPUB;: OR : ON i 2014/08/21: 
i i i USPAT i i i 22 "43 i 

I I 1~~FO;I I I I 
i , , i DERWENT, , , ; , 

I -------------· ---------------------! ------------------------------------------------------------------------------------- I I_BM_ TDB------· -------------------------· ----------------- j --------------------------· 
IIL34 1111 !1"7406527".pn. llus-PGPUB; ljoR ljoN !!2014/08/21! 
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i USPAT; i 22:43 
lusocR· : 
I FPRS; EPO; i I,,,, 

iJPO· : 

' i I DERWENT; : ' i ' 

____________ _: --------------------- i ------------------------------------------------------------------------------------__! I_ BM_ TDB ___ __: ________________________ _: ------------------- i ________________________ __: 

L35 i,,,',,,,,,,, 2279 i (((multiple or plurality or many or i US-PGPUB; i OR i ON j 2014/08/21 i i three or two) near5 (version or i USPAT; i i i 22:43 i 
i format$4 or copies or cop$4))) same i USOCR; i i i ! 
! (stream$3 or (video with stream$3)) i FPRS; EPO;: : ! : 
i same server I JPO· i i i i 

' i I DERWENT; i i ! i 
_____________ ! """""""""'"! """""""""""""""""""""""""""""""""""""""""'" I I_BM_ TDB ______ i """""""""""'"! """"""""'"! """""""""""""! 
L36 : 2279 ! (((multiple or plurality or many or i US-PGPUB; : OR : ON i 2014/08/21: 

! i three or two) near5 (version or i USPAT; ! ! i 22:43 ! 
! i format$4 or copies or cop$4))) same i USOCR; ! ! i ! 
! i (stream$3 or (video with stream$3)) i FPRS; EPO; ! ! i ! 
: : same server and709/230-234.ccls. i JPO; : : ! : 
i i I DERWENT· i i i i 

____________ _J ·------------------- j ------------------------------------------------------------------------------------_j I BM_ TDB _ _'_ J ________________________ J ------------------! ------------------------ J 

L37 !,',,,,,,,,,,_ 2279 i (((multiple or plurality or many or I US-PGPUB; : OR : ON ! 2014/08/21: 
: three or two) near5 (version or i USPAT; ! ! ! 22:43 ! 
! format$4 or copies or cop$4))) same i USOCR; ! ! ! ! 
! (stream$3 or (video with stream$3)) I FPRS; EPO; ! ! i ! 
i same server and709/231.ccls. i JPO; ! ! i ! 
i i DERWENT· ' ' i ' : : t ': : : : 

_____________ ! ____________________ _! ----------------------------------------------------------------------------------___! I_ BM_ TDB _____ ! _________________________ ! ------------------- i __________________________ ! 
L38 i 2279 i (((multiple or plurality or many or I US-PGPUB; i OR i ON ! 2014/08/21 i 

i i three or two) near5 (version or I USPAT; i i ! 22:43 i 
i i format$4 or copies or cop$4))) same i USOCR; ! ! i ! 
i i (stream$3 or (video with stream$3)) i FPRS; EPO; i i i ! 
: i same server and709/231.ccls. and i JPO; : : i : 
! I @ad< "20040430" I DERWENT; ! ! ! ! 

____________ i ____________________ _! ____________________________________________________________________________________ __I I_BM_ TDB _____ i ------------------------ i _________________ j -------------------------- i 
L39 : 107 ! (((multiple or plurality or many or I US-PGPUB; : OR : ON i 2014/08/21: 

! ! three or two) near5 (version or I USPAT; ! ! i 22:43 ! 
! ! format$4 or copies or cop$4))) same i USOCR; ! ! i ! 
! i (stream$3 or (video with stream$3)) i FPRS; EPO; ! ! i ! 
i i same server and (709/231.ccls. and i JPO; ! ! i ! 
i i @ad< "20040430") I DERWENT; i i i i 

_____________ j -------------------- i --------------------------------------------------------------------------------------! I BM_ TDB _____ j ________________________ j ------------------ i __________________________ j 
L40 i O i L39 and (upconvert$3 or upshift$3 or I US-PGPUB; i OR i ON i 2014/08/21 i 

i i downshift$3) with (stream$3 or i USPAT; i i i 22:43 i 
: : (video with stream$3)) i USOCR; : : ! : 

I I I j~~; EPO; I I I I 
, i ' DERWENT· , , i , 

_____________ : _____________________ I _____________________________________________________________________________________ I I_BM_ TDB __ , __ : """""""""""'": ""'"""""" l __________________________ : 
L41 !O :L39and(upconvert$3orupshift$3or:US-PGPUB;:OR :ON j2014/08/21! 

i i downshift$3) i USPAT; i i i 22:43 i 
i I 1uso~R; .i i I i 
i I I j~~, EPO, i i I i 
i i i DERWENT· i i i i 

____________ j __________________ ___I ____________________________________________________________________________________ __I I _BM_ TDB _ _' __ j ------------------------ j _________________ __! -------------------------- j 

L42 140 (((multiple or plurality or many or US-PGPUB; OR ON ! 2014/08/21 
three or two) near5 (version or USPAT; i 22:43 
format$4 or copies or cop$4))) USOCR; i 
same3 (stream$3 or (video with FPRS- EPO· i 
stream$3)) same server and JPO; ' ' ! 
(709/231.ccls. and DERWENT; i 

~ 
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!L ......... J! ----------------·--![@ad<_" 20040430") --------------------------------------------111 BM_ TDB ... JL ..................... J! --------------·-- ![_______________________ j 

1 L
43 

I,,,,, 

0 
I l!tt~~:~!; li~f £~1i~f h I i:rR I,,,,, ~ 1 ~~;~0812

11 
I I same3 (stream$3 or (video with I JPO; ' ' i I i 
i i stream$3)) same server and i DERWENT; ! i ! 
i i i (709/231.ccls. and i I BM_ TDB i i i i 
i i i @ad< "20040430") i i i i i 
I L44 i 4 i ((dynamically near3 chang$4) with ! US-PGPUB; i OR i ON i 2014/08/21 i 
I i i (((multiple or plurality or many or I USPAT; i i i 22:43 i 
i i i three or two) near5 (version or i USOCR; i i i i 
i ! ! format$4 or copies or cop$4)))) i FPRS; EPO; ! ! ! ! 
I ! ! same3 (stream$3 or (video with I JPO; ! ! ! ! 
i ! ! stream$3)) same server i DERWENT; ! ! i ! 
i _____________ ! _____________________ ! ----------------------------------------------------------------------------------·-- i I_BM_ TDB ______ i _________________________ ! ___________________ ! __________________________ ! 

I L45 ! 23 i ((dynamically) with (((multiple or i US-PGPUB; ! OR ! ON i 2014/08/21 ! 
i ! i plurality or many or three or two) i USPAT; ! ! i 22:43 ! 
i ! i near5 (version or format$4 or copies i USOCR; ! ! i ! 
! i i or cop$4)))) same3 (stream$3 or ! FPRS; EPO; i i i i 
I i i (video with stream$3)) same server I JPO; i i i i 

I : :~~:=ii:
1

~~~:m~::u:: :~rver I Jffi; I I~ I ~~;~OB/

2

11 

i , i i DERWENT; i , , , 
! ____________ _! ------------------·-- i ----------------------------------------------------------------------------------·J I_ BM_ TDB ... ..! ________________________ _! ----------------·-- i ________________________ __! 

I L47 i,,,',,,,,,,, 47 i ((dynamic$5) with (((multiple or i US-PGPUB; i OR i ON i 2014/08/21 i ! i plurality or many or three or two) ! USPAT; i i i 22:43 i 
i i near5 (version or format$4 or copies ! USOCR; i i i ! 
I i or cop$4)))) same3 (stream$3 or I FPRS; EPO; i i i i 
i ! (video with stream$3)) same server i JPO; ! ! ! ! 
i ' i DERWENT· ' ' ' ' t : : t ': : : : 

i _____________ ! _____________________ ! ----------------------------------------------------------------------------------·-- i I_BM_ TDB ______ i _________________________ ! ___________________ ! __________________________ ! 

I L48 ! 24 I,,,,,,,,,,,,_ L47 not L45 i US-PGPUB; ! OR ! ON i 2014/08/21 ! i i i USPAT; i i i 22: 43 i 
i I :USOCR; I I I I 
i , i FPRS- EPO· , , i , 

1 ............. 1 ............... 1 ...................................................................................... l~~~T;'l ........................ l ....1, 
I L49 i 927 i (((multiple or plurality or many or I US-PGPUB; i OR i ON i 2014/08/21 i 
i i i three or two) near5 (version or i USPAT; i i i 22:43 i 
i ! ! format$4 or copies or cop$4))) i USOCR; ! ! ! ! 
I ! ! same3 (stream$3 or (video with I FPRS; EPO; ! ! ! ! 
i ! ! stream$3)) same server and i JPO; ! ! i ! 
i i i (@ad<"20040430") i DERWENT; i i i i 
! ............. ! .................... .! .................................................................................. ...i I_ BM_ TDB ..... ! ......................... ! ................... i .......................... ! 
! L50 i 166 i (((multiple or plurality or many or ! US-PGPUB; i OR i ON ! 2014/08/21 i 
! I i three or two) near5 (version or ! USPAT; I I I 22:43 I 
I I I format$4 or copies or cop$4))) I USOCR; I I i I 
! i i same3 (stream$3 or (video with ! FPRS; EPO; i i i i 
i i i stream$3)) same server and ! JPO; i i i ! 
i i i (@ad<"20040430") and ((dynamic$5 i DERWENT; i i i i 
I ! ! or automatical$5) near3 ( upshift$3 or I I BM_ TDB ! ! i ! 
i ! i downshift$3 or upconvert$3 or i ! ! i ! 
! i ! downcovnert$3 or chan$4)) ! i i ! i 
IIL51 il88 il(((multiple or plurality or many or llus-PGPUB; iloR iloN il2014/08/21 i 
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! three or two) near5 (version or I USPAT; i 22:43 
i format$4 or copies or cop$4))) I USOCR· 
I same3 (stream$3 or (video with I FPRS; EPO; i 
i stream$3)) same server and i JPO; ! 
i (@ad<"20040430") and ((dynamic$5 i DERWENT; i 
i or automatical$5) near3 ( upshift$3 or i I BM_ TDB i 
i downshift$3 or upconvert$3 or I i 
I downcovnert$3 or chan$4)) and I I 

............ , .................. .J "709"/$$$.ccls ................................................... J .......................... ! ........................ , .................. J .......................... , 
L52 32 

L53 

! (((multiple or plurality or many or I US-PGPUB; I OR 
! three or two) near5 (version or I USPAT I 
i format$4 or copies or cop$4))) I USOCR; i 
i same3 (stream$3 or (video with i FPRS; EPO; ! 
i stream$3)) same server and i JPO; ! 
i (@ad<"20040430") and ((dynamic$5 I DERWENT; i 
i or automatical$5) near3 ( upshift$3 or i I BM_ TDB i 
i downshift$3 or upconvert$3 or I i 
I downcovnert$3 or chan$4)) and I I 
• t l 

i 2014/08/21 I 
i 22:43 i 

L54 i 3588 i (multi-rate and (stream$3 or (video i US-PGPUB; i OR i ON i 2014/08/21 i 
i i with stream$3))) i USPAT; i i i 22:43 i 

I I l~~ffi;I I I ! 
, , ' DERWENT , , i , 

............. : ..................... 1 ..................................................................................... I 1.BM_ TDB .. ' .. : ......................... : ................. 1 .......................... : 
L55 ! 49 i (multi-rate and (stream$3 or (video i US-PGPUB; ! OR ! ON i 2014/08/21 ! 

I !,',,,,,,,, with stream$3))).ti. I USPAT; I I i 22:43 I I i USOCR· I I i I 
i i FPRS· EPO· i i i i 
: IJPO;, , : : I : 
i . i DERWENT i i i i 

............ j .................. .J .................................................................................... J 1.BM_ TDB .. ' .. j ........................ j ................. J .......................... j 
L56 18 !("20020174434"1"20030067872"1 !US-PGPUB;!OR !ON !2014/08/21! 

i i "20040030797").PN. i USPAT; i i i 22:43 i 

I I l~~ffi;I I I ! 
, , , DERWENT , , i , 

............ .! ..................... ! ................................................................................... ...11.BM_TDB.'..! ........................ .! ................... i ........................ ..! 
L57 l,',,,,,,,,,,,,44 :("20020174434" I "20030067872" I :US-PGPUB; :OR :ON j2014/08/21! i "20040030797").PN. or i USPAT; i i i 22:43 i 

I ("20020073167" I "20050123058" I I USOCR; I I i I 
i "20070024705" I "20080028428" I i FPRS; EPO; i i i i 
i "20080056373" I "6091775" I i JPO; i i i i 
i "6091777" I "6510553" I "6731600" I i DERWENT; i i i i 

I i "6732183" I "6968387" I "7075986" I i I BM_ TDB i i i i 
I I "7349976").PN. I I I i I 

~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~~~~~~~' ~~~~~~~~~~~~~~~~~~~> ~~~~~~~~~~~~~~~~~~~~~~~~~~' 

L58 21 L57 and (stream$3 or (video with US-PGPUB; OR ON i 2014/08/21 
stream$3)) USPAT; ! 22:43 

USOCR; i 
FPRS; EPO; i 
JPO; i 
DERWENT; i 
IBM_TDB i 
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i'L59 1·1 iL57 and (stream$3 or (video with i'us-FGPUB; :'oR 1·0N i'2014/0B/21' 

1_!_1:::::1:;~~1_!_1:_1 
I L60 : 4 : L57 and (stream$3 or (video with I US-PGPUB; : OR : ON j 2014/08/21: 
I : : stream$3)) and ((plurality or many or I USPAT; : : j 22:43 : 
I : I multiple) near5 (version or format or I USOCR; : : i : 
I : : cop$3 or quality or (high and low))) I FPRS; EPO; : : j : 
I : I IJPO; : : ! : 
, , , , DERWENT , , i , 

I ----------·--: ------------------·--I ----------------------------------------------------------------------------------·-- I 1_BM_ TDB--' --: ----------------------·--: --------------·-- l --------------------------: I L61 : 1173017: (plurality or many or three or two or I US-PGPUB;: OR : ON j 2014/08/21: 
I : I multiple) near5 (file or cop$3 or I USPAT; : : j 22:43 : 
I : I version or format$3 or compress$5) I USOCR; ! ! ! ! 
i ' ' i FPRS· EPO· ' ' ' ' 
I I I IJPO;, , i i I i 
i , . i DERWENT; : : i : 

1 ............ i .................. .J .................................................................................... J 1 _BM_ TDB ..... i ........................ : .................. J .......................... : 
I L62 : 1239 I ((plurality or many or three or two or I US-PGPUB; : OR : ON j 2014/08/21: 
I : I multiple) near5 (file or cop$3 or I USPAT; : : j 22:43 : 
I : I version or format$3 or compress$5)) I USOCR; : : j : 
I : I with ((automatic$4 or dynamic$5) I FPRS; EPO;: : j : 
I : I near5 (switch$3 or chang$3 or I JPO; : : j : 
I : I upshift$3 or downshift$3 or I DERWENT; : : j : 
I : ! upconvert$3 or downconvert$3)) I I BM_ TDB : : ! : 
I L63 : 138 ! L62 and "709"/$$$.ccls. i US-PGPUB; : OR : ON ! 2014/08/21: 
i i i i USPAT : : i 22 '43 : 

I I I l~~RJ,I I 1 · i 

I : i ! DERWENT; : : i : 
I ----------·--: ------------------·--! ----------------------------------------------------------------------------------·-- I I_BM_ TDB------: ----------------------·--: --------------·-- j --------------------------: 
I L64 : 68 I L62 and "709"/$$$.ccls. and I US-PGPUB; : OR : ON j 2014/08/21: 
I i i @ad< "20050408" I USPAT; i i i 22:43 i 

1 ............ 1 ..................... 1 ...................................................................................... 1~;~;.1 ........................ 1 ................... 1 .......................... 1 
I L65 : 5 i L62 and "709"/230-234.ccls. and I US-PGPUB; : OR : ON i 2014/08/21: 
I : I @ad< "20050408" I USPAT; : : l 22:43 : 
I I I lusocR; I I ! I 
' ' ' ' FPRS· EPO· ' ' i ' 
I i I IJPO;, , i i I i 
i , , i DERWENT , , i , 

! ------------_j ------------------·-- ! --------------------------------------------------------------------------------------! I_ BM_ TDB., --!-------------------------! ----------------·-- !--------------------------! 
I L66 i,,,',,,,,,,, 741 i ((plurality or many or three or two or I US-PGPUB; : OR : ON i 2014/08/21: I I multiple) near5 (file or cop$3 or I USPAT; : : j 22:43 : 
I I version or format$3 or compress$5)) I USOCR; : : j : 
I I with ((automatic$4) near5 (switch$3 I FPRS; EPO;: : j : 
i ! or chang$3 or upshift$3 or i JPO; : : ! : 
I , I downshift$3 or upconvert$3 or I DERWENT; : : j : 
I i i downconvert$3)) I I BM TDB i i ! i 

r7 i.n42 i ((plurality or many or three or two or I US-PGPUB; i.nR i.lON i 2014/08/21, I : i multiple) near5 (file or cop$3 or I USPAT; : : i 22:43 
I : I version or format$3 or compress$5 or! USOCR; : : j 
I : I (bit adj2 rate or bit-rate))) with I FPRS; EPO;: : j 
I : I ((automatic$4) near5 (switch$3 or I JPO; : : j 
i ' ' i ' ' ' 
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il :1 :lchang$3 or upshift$3 or downshift$3 ilDERWENT; :1 :1 !I : 
I ____________ : __________________ _J or. upconvert$3 __ or. downconvert$3)J __ J I _BM_ TDB _____ : ________________________ : __________________ L ________________________ : 
I L68 : 5 i L67 and "709"/230-234.ccls. and I US-PGPUB; : OR : ON i 2014/08/21: 
I : I @ad< "20050408" I USPAT; : : I 22:43 : 
I I I IUSOCR; I I I I 
' ' ' ' FPRS· EPO· ' ' i ' 
I i I IJPO;, , i i I i 
i , , i DERWENT , , i , 

! """"""j """""""""'" I """""""""""""""""""""""""""""""""""""""""'J I_ BM_ TDB', _j """"""""""""j """"""""'" I """"""""""""__: 
I L69 : 23849 I (stream$3 or (video with stream$3)) I US-PGPUB; : OR : ON j 2014/08/21: 
I : i and ((plurality or many or multiple) I USPAT; : : i 22:43 : 
I : i near8 automat$5) I USOCR; : : i : 
I I I I j~~; EPO; I I I I 
I : i ! DERWENT; : : i : 
I _____________ : _____________________ ! ------------------------------------------------------------------------------------- I I_BM_ TDB ______ : _________________________ : ___________________ ! __________________________ : 
I L70 : 13449 i (stream$3 or (video with stream$3)) I US-PGPUB; : OR : ON i 2014/08/21: 
I : i and ((plurality or many or multiple) I USPAT; : : i 22:43 : 

i i I',,. near4 automat$5) i USOCR· i i i i I : • I FPRS· EPO· : : i : 
I i IJPO;, , i i I i 
i , . i DERWENT , , , , 

! _____________ j """""""""'" I """""""""""""""""""""""""""""""""""""""""""! I BM - TDB _ _'_ j ________________________ ] "'"""""""" I """""""""""' j 
I L71 : 73 i (stream$3 or (video with stream$3)) I US-PGPUB; : OR : ON i 2014/08/21: 
I : ! and ((plurality or many or multiple) I USPAT; : : i 22:43 : 
I : ! near4 automat$5) and 709/231.ccls. I USOCR; : : i : 
i i i i FPRS· EPO· i i i i 
I i I IJPO;, , i i I i 
i , , i DERWENT· , , i , 

! """"""j """""""""'" I """""""""""""""""""""""""""""""""""""""""'J I_ BM_ TDB _ _' _j """"""""""""j """"""""'" I """"""""""""__: 
I L72 : 0 i (stream$3 or (video with stream$3)) I US-PGPUB; : OR : ON i 2014/08/21: 
I : i and ((plurality or many or multiple) I USPAT; : : i 22:43 : 
I : i near4 automat$5) and 709/231.ccls. I USOCR; : : i : 
I : i and (upshift$3 or downshift$3 or I FPRS; EPO;: : i : 
I : ! upconvert$3 or downconvert$3) I JPO; : : ! : 
I : i I DERWENT; : : i : 
I _____________ : _____________________ ! ------------------------------------------------------------------------------------- I I_BM_ TDB ______ : _________________________ : ___________________ ! __________________________ : 
I L73 : 3 ! (stream$3 or (video with stream$3)) I US-PGPUB; : OR : ON i 2014/08/21: 
I : i and ((plurality or many or multiple) I USPAT; : : i 22:43 : 
I I i near4 automat$5) and 709/230- I USOCR; I I I I 
i , i 234.ccls. and (upshift$3 or i FPRS· EPO·, , , , 
I i I downshift$3 or upconvert$3 or I JPO; ' ' i i I i 
I : i downconvert$3) I DERWENT; : : i : 
! _____________ j -------------------- i --------------------------------------------------------------------------------------! I BM_ TDB ____ j ________________________ ] ------------------ i ------------------------ j 
IL74 !14726 !709/231-234.ccls. IUS-PGPUB;!OR !ON !2014/08/21! 
I i i I USPAT i i i 22 "43 i 

I I I l~~RJ,I I 1 · I 
, , , , DERWENT· , , i , 

! """"""j """""""""'J """""""""""""""""""""""""""""""""""""""""J 1_ BM_ TDB _ _' __! """"""""""""j """"""""'" I """"""""""""__: I L75 i 6098 ! 709/231-234.ccls. and I US-PGPUB; i OR i ON ! 2014/08/21! 

I I 1',,,,,_ @ad< "20050408" I USPAT; I I I 22:43 I 
I I • IUSOCR; I I I I 
i , i FPRS- EPO· , , , , 

I I I ~~~ENT_, I I I I 
I ____________ : """""""""'J """"""""""""""""""""""""""""""""""""""""""J I_BM_ TDB __ ' __ : """""""""""": _________________ J """"""""""""": r6 '1151 I L75 and ((multiple or plurality or US-PGPUB; :nR 'ION I 2□ 14/08121 
I : ! many or three) near5 files) USPAT; : : i 22:43 
I I I USOCR; I I I 
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i i FPRS· EPO· i 

!~-,---- l~J_PO_-_, __ ,~:·---~,--~~--~, 
I I L75 and ((multiple or plurality or I, UUSS-PPG'AT~, UB; i,_ OR i,,,',,,,,,,, ON I, 2220~_443/08/21 i, 
I 1,,,,,_ many or three) near3 files) I USOCR; : i : 

I I FPRS; EFO; I I ! 

! J ............... 1 ...................................................................................... 1~:j~T; j J ....1 . 
I L78 : 276 I L75 and ((multiple or plurality or I US-PGPUB; : OR : ON j 2014/08/21: 
i : I many or three) near3 copies) i USPAT; : : j 22:43 : 
I i i lusocR; i i ! i 
' ' ' ' FPRS· EPO· ' ' i ' I i I IJPO;, , i i I i 
i , , i DERWENT , , i , 

! ____________ _! --------------------- j ------------------------------------------------------------------------------------..1 I_ BM_ TDB _, __j ________________________ _! ------------------- ! ________________________ __! 

I L79 i,,,',,,,,,,, 1 i L75 and ((multiple or plurality or I US-PGPUB; : OR : ON i 2014/08/21: I i many or three) near3 copies) near5 I USPAT; : : i 22:43 : 
I i (encod$3 or bit-rate or qualilty) I USOCR; : : i : 
i ' i FPRS· EPO· ' ' i ' 

I I I JPO;, _, I I I I 
i , , i DERWENT, , , , , 
I _____________ : _____________________ ! ------------------------------------------------------------------------------------- I I_BM_ TDB ______ : _________________________ : ___________________ ! __________________________ : 
IL80 \18 jL75and((multipleorpluralityor !US-PGPUB;\OR :ON j2014/08/21l 
I : i many or three) near3 (copies or I USPAT; : : i 22:43 : 
I i i files)) near5 ( encod$3 or bit-rate or I USOCR; i i ! i 

I I I, qualilty) I j~~; EPO; I I I I 
i , , i DERWENT· , , , , 

! ____________ _j """""""""'" I ____________________________________________________________________________________ __I I BM - TDB _ _'_ j ________________________ ] """"""""" ! """""""""""'" j 
I L81 : 1 i L75 and ((multiple or plurality or I US-PGPUB; : OR : ON i 2014/08/21: 
I : i many or three) near3 (copies))with I USPAT; : : i 22:43 : 
I : ! (encod$3 or bit-rate or qualilty) I USOCR; : : ! : 

I I I I j~~; EPO; I I I I 
, , , , DERWENT· , , i , 

! ____________ _! ___________________ _j __________________________________________________________________________________ _j I_ BM_ TDB _ _' __j ________________________ _! ------------------- ! ________________________ __! 

I L82 i 1 i L75 and ((multiple or plurality or I US-PGPUB; i OR i ON ! 2014/08/21 i 
I i i many or three) near3 (copies)) with I USPAT; i i ! 22:43 i 
I i i (encod$3 or bit-rate or qualilty) I USOCR; i i ! i 
i , i FPRS· EPO· , , , , 

I I IJPO;, _, I I I I 
i , , i DERWENT, , , , , 

I ____________ : ____________________ _! """"""""""""""""""""""""""""""""""""""""""j l_BM_ TDB _____ : """""""""""": _________________ j """"""""""""": 
I L83 : 276 ! L75 and ((multiple or plurality or I US-PGPUB; : OR : ON i 2014/08/21: 
I : ! many or three) near3 (copies)) I USPAT; : : i 22:43 : 

I i I IUSOCR; i i ! i 
' ' ' ' FPRS· EPO· ' ' i ' l_l_l_l~~~T;'l_l_l_i 
I L84 : 1 i L75 and ((multiple or plurality or I US-PGPUB; : OR : ON i 2014/08/21: 
I : i many or three) near3 (copies)) near5 I USPAT; : : i 22:43 : 
I : i (bit adj3 rate) I USOCR; : : i : 
I I I I j~~; EPO; I I I I 
, , , , DERWENT , , i , 

I _____________ : _____________________ I _____________________________________________________________________________________ I I_BM_ TDB __ , __ : """""""""""'": ""'"""""" l __________________________ : 
IIL85 il8 il@ad<"20050408" and ((multiple or llus-PGPUB; !joR !joN !!2014/08/21! 
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! plurality or many or three) near3 I USPAT; i 22:43 

I (copies)) near5 (bit adj3 rate) I ~~FO; 

1 

I 
i i I DERWENT; I i i i 

____________ _! --------------------- i ------------------------------------------------------------------------------------__! I_ BM_ TDB ___ __! ________________________ _! ------------------- i ________________________ __! 

L86 i 905 i (dynamic near5 stream$3).ti. i US-PGPUB; i OR i ON j 2014/08/21 i 
i i i USPAT i i i 22 '43 i 

I I I ~~iRJPO- I I I . I 
i I IJPO;, , i i I i 
, , , DERWENT , , i , 

_____________ I _____________________ I _____________________________________________________________________________________ I 1_BM_ TDB __ , __ I _________________________ I ___________________ ! """""""""""""I 
L87 \315 i(dynamicnear5stream$3).ti.and :US-PGPUB;\OR \ON !2014/08/21! 

i i @ad< "20050408" i USPAT; i i i 22:43 i 
: IUSOCR; : : ! : 
, , FPRS· EPO· , , i , 

I IJPO;, , I I I I 
i . i DERWENT i i i i 

_____________ J ·-------------------! --------------------------------------------------------------------------------------I I BM_ TDB _ _'_ J ________________________ J ------------------! ------------------------ J 

L88 I,',,,,,,,,,,_ 16 ! (dynamic near5 stream$3).ti. and i US-PGPUB; i OR i ON ! 2014/08/21 i 
i @ad< "20050408" and 709/230- i USPAT; i i i 22:43 i 

!,,,,,,, 234.ccls. I USOCR; j j ! j i FPRS· EPO· , , i , 

I JPO;, _, I I I I 
, , i DERWENT, , , , , 

_____________ ! ____________________ _! ----------------------------------------------------------------------------------___! I_ BM_ TDB _____ ! _________________________ ! ------------------- i __________________________ ! 
L89 i 3 !,,,,,,,,,,,,_ "5832300".pn. i US-PGPUB; i OR i ON i 2014/08/21! i i USPAT; i i i 22:43 i 

i i USOCR· i i i i 
i i FPRS· EPO· i i i i 

I IJPO;, _, I I I I 
, , i DERWENT, , , , , 

____________ i ____________________ _! ____________________________________________________________________________________ __I I_BM_ TDB _____ i ------------------------ i _________________ j -------------------------- i 

L90 ! 0 !,,,,,,,,,,,,_ (dautomatic$4 near5 stream$3).ti. ! US-PGPUB; ! OR ! ON i 2014/08/21 ! 
i I USPAT; i i ! 22:43 i 
: IUSOCR; : : ! : 
, , FPRS· EPO· , , i , 

_l_1_l~~~T;'l_l_l_i 
L91 !,,,,,,,,,,,_ 728 i (automatic$4 near5 stream$3).ti. I US-PGPUB; i OR i ON i 2014/08/21 i i i USPAT; i i i 22:43 i 

! lusocR; I I ! I 
, i FPRS· EPO· , , i , 

I IJPO;, _, I I I I 
, , i DERWENT, , , , , 

_____________ ! _____________________ ! ------------------------------------------------------------------------------------- i I_BM_ TDB ______ i _________________________ ! ----------------- j __________________________ ! 
L92 i 358 i @ad< "20050408" and L91 i US-PGPUB; i OR i ON i 2014/08/21! 

i i USPAT; i i i 22:43 i 
i i USOCR· i i i i 
i i FPRS· EPO· i i i i 
I IJPO;, , I I I I 
i . i DERWENT i i i i 

____________ j __________________ _J ____________________________________________________________________________________ __i 1 _BM_ TDB __ ' __ j ------------------------ j _________________ __! -------------------------- j 
L93 0 (automatic$4 near5 stream$3 with US-PGPUB; OR ON ! 2014/08/21 

(upshif$3 or downshif$3 or USPAT; i 22:43 
upconvert$3 or downconvert$3)) .ti. USOCR; ! 

FPRS· EPO· i 
JPO;, , ! 
DERWENT; i 

~ 
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II :l H 111 BM_ TDB :l :l H : 

I L94 !,,,,,,,,, 0 I/~~~~~,~~~; ~~!'is~;,~~m!3 with I ~p~~B; j OR !,,,,,,,,, ON I ~~~:08/21 j 
I I,,',,,, upconvert$3 or downconvert$3)) .ti. I USOCR; j ! ! 
i i FPRS· EPO· , i , 

I IJPO;, , i I i 
I ' ' I DERWENT; : ' I : 
! ............. : ................... ..! .................................................................................. ...1 I_ BM_ TDB ...... : ......................... : ................... l .......................... : 
I L95 : 0 I (automatic$4 with stream$3 with I US-PGPUB; : OR : ON j 2014/08/21: 
I : i (upshift$3 or downshift$3 or I USPAT; : : i 22:43 : 
I : i upconvert$3 or downconvert$3)) .ti. I USOCR; : : i : 
i i i i FPRS· EPO· i i i i 

1 ............ 1 ..................... 1 J~~~T;•.1 ........................ 1 ................... 1 .......................... 1 

I L96 : 5 ! ( stream$3 with (upshift$3 or I US-PGPUB; : OR : ON i 2014/08/21: 
I : i downshift$3 or upconvert$3 or I USPAT; : : i 22:43 : 
I : i downconvert$3)).ti. I USOCR; : : i : 
i i i i FPRS· EPO· i i i i 

l_l_l_l~~~T;'l_l_l_i 
I L97 : 0 i ( stream$3 with (video with I US-PGPUB; : OR : ON i 2014/08/21: 
I : jstream$3)).ti. and (automatic$4 I USPAT; : : j22:43 : 
I : i near4 switch$3 near4 different near4 I USOCR; : : i : 
I : I quality) I FPRS; EPO; : : ! : 
I : I IJPO; : : ! : 
' , i ' DERWENT , , i , 

I _____________ : """""""""'"I """""""""""""""""""""""""""""""""""""""""'" I 1_BM_ TDB __ , __ : """""""""""'": """""""'" l __________________________ : 
I L98 : 0 i ( stream$3 with (video with I US-PGPUB; : OR : ON i 2014/08/21: 
I : i stream$3)) and (automatic$4 near4 I USPAT; : : i 22:43 : 
i : I switch$3 near4 different near4 i USOCR; : : I : 
I j I quality) I FPRS; EPO; j j ! j 

1 ............ 1 ..................... 1 J~~~T;l ........................ 1 ................... 1 .......................... 1 

I L99 : 2163208 ! (dynamic$3 and switch$3 and I US-PGPUB;: OR : ON i 2014/08/21: 
I : ! stream$3 or video) I USPAT; : : i 22:43 : 
I : I IUSOCR; : : ! : 
' , i ' FPRS· EPO· , , i , 

I i I IJPO;, , i i I i 
i , ; i DERWENT , , i , 

! """""'": """""""""" I ______________________________________________________________________________________ I I BM - TDB .: ": """""""""""": """"""""" ! """"""""""""": 
I L100 : 525324 i (dynamic$3 and switch$3 and I US-PGPUB; : OR : ON i 2014/08/21: 
I : i stream$3 or video) .ti. I USPAT; : : i 22:43 : 

I I I l~~R);I I I I 
I : I ! DERWENT; : : I : 
I _____________ : _____________________ ! ----------------------------------------------------------------------------------·-- I I_BM_ TDB ______ : _________________________ : --------------·-- j __________________________ : 
I L101 : 1 i (dynamic$3 and switch$3 and I US-PGPUB; : OR : ON i 2014/08/21: 

I : I,,,,,,,,,_ stream$3 and video) .ti. I USPAT; : : i 22:43 : i i i USOCR· i i i i 
I : I FPRS· EPO· : : i : 
I i IJPO;, , i i I i 
i , . i DERWENT , , i , 

1 ............ ! .................. .J .................................................................................... J 1_BM_ TDB _ _' .. j ........................ j .................. J .......................... j 
r02 inl (dynamic$3 and switch$3 and US-PGPUB; :nR rN 12014/08/21 
i : I (stream$3 and video)).ti. USPAT; : : j22:43 
I : I USOCR; : : ! 
i , i FPRS· EPO· , , i 
; ; : ' '; ; : 
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IJPO; ' 
i , , ! DERWENT; i , , , 
I ____________ : ____________________ _I ____________________________________________________________________________________ j l_BM_ TDB _____ : """""""""""": _________________ j """"""""""""": 
I L103 : 1 I (dynamic$3 and (switch$3 or shivt$3 I US-PGPUB; : OR : ON j 2014/08/21: 
I : i or upshift$3) and (stream$3 and I USPAT; : : i 22:43 : 
I : ! video)).tL I USOCR; : : i : 
i i i i FPRS· EPO· i i i i 

l_l_l_l~~~T;'I_I_I_I 
I L104 : 14 i (automatic$4 and (switch$3 or I US-PGPUB; : OR : ON i 2014/08/21: 
I : i shivt$3 or upshift$3) and (stream$3 I USPAT; : : i 22:43 : 
I : I and video)).tL I USOCR; : : i : 

I I I I j~~; EPO; I I I I 
' , i ' DERWENT· , , i , 

I _____________ : _____________________ I _____________________________________________________________________________________ I I_BM_ TDB __ , __ : """""""""""'": ""'"""""" l __________________________ : 
I L105: 15 i (automatic$4 and (switch$3 or I US-PGPUB;: OR : ON i 2014/08/21: 
I : i shift$3 or upshift$3) and (stream$3 I USPAT; : : i 22:43 : 
' ' ' d 'd )) t· 'USOCR ' ' ' ' i : i an v1 eo . 1. i ; ! ! ! ! 

1 ............ 1 ..................... 1 J~~~'.1 ........................ 1 ................... 1 .......................... 1 
ll106 'LJ4S ! (automatic$4 and (switch$3 or[DERWENT 'DR :LJN i 2014/08/21: 
I : ! shift$3 or upshift$3) and (stream$3 I : : i 22:43 : 
I i !and video)) I i i i i 

ll107 :Di (automatic$4 nears (switch$3 or rERWENT :DR rN i 2014/08/21: 
I : i shift$3 or upshift$3) near5 (stream$3 I : : i 22:43 : 
I __________ j ___________________ j and_ video))__ __________________________________________________________ I ________________________ j ______________________ j _________________ j ________________________ __: 

rOB 'D' (automatic$4 nears (copies or files or '[DERWENT 'DR :LJN i 2014/08/21 j I : i versions) near5 (stream$3 and I : : i 22:43 : 
I i i video)) I i i i i 

r09 i□o i (multiple or many or three or '[DERWENT i□R rN i2ot4/08/2ti I : i plurality) near5 ((files or version) I : : i 22:43 : 
I : i near5 ( quality or bit-rate or bit adj I : : i : 
I i irate)) I i i ! i 
I L110 i 956 i (multiple or many or three or i US-PGPUB; i OR i ON ! 2014/08/21 i 
i i ! plurality) near5 ((files or version) i USPAT i i i 22'43 i 
I i ! near5 ( quality or bit-rate or bit adj I USOCR; i i I · i 
I I I rate)) I j~~; E~; I I I I 
i , ; i DERWENT, , , ; , 

I ____________ : ____________________ _! """"""""""""""""""""""""""""""""""""""""""j l_BM_ TDB _____ : """""""""""": _________________ j """"""""""""": 
I L111 : 118 ! L110 and 709/230-234.ccls. I US-PGPUB;: OR : ON i 2014/08/21: 
i i i i USPAT i i i 22 '43 i 

I I I I ~~iRJPO. I I I ' I 
l_l_l_l~~~T;'I_I_I_I 
IL112!223139 !(multipleormanyorthreeor IUS-PGPUB;!OR !ON !2014/08/21! I I I plurality) nears ((fil~ or version)) If ~ffi; I I 12243 ! 

i , , i DERWENT, , , ; , 

! _____________ ! ____________________ _! ----------------------------------------------------------------------------------___! I_ BM_ TDB _____ ! _________________________ ! ------------------- i __________________________ : 

IIL113 jl2953 IIL112 and 709/230-234.ccls. I US-PGPUB; jr--R jlON ! 2014/08/21 ! 
' , i ' USPAT · , , i 22 '43 , I l l I ' l l ~ . l 
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1usocR; , 
I FPRS; EPO; : iJPO· i 

i ' ' I DERWENT; : ' i ' 

I ............. : ..................... : ..................................................................................... I I_BM_ TDB ...... : ......................... : ................. j .......................... : 
IL114!1281 !L112and709/230-234.ccls.and !US-PGPUB;!OR !ON !2014/08/21! 

I ! 1',,,,,_ @ad< "20050408" I USPAT; j j ! 22:43 j 
I : • IUSOCR; : : ! : 
i , i FPRS· EPO· , , ' , 

I I I ~~~ENT_, I I I I 
1 ............ ! ................... J ..................................................................................... J I_BM_ TDB .. ' .. j ........................ j ................. J .......................... j 
I L 115 : 28 i L 112 and 709/230-234.ccls. and I US-PGPUB; : OR : ON i 2014/08/21: 
I : I (upshift$3 or downshift$3 or I USPAT; : : ! 22:43 : 
I : I upcovert$3 or downconvert$3) I USOCR; : : i : 
i i i i FPRS· EPO· i i i i 

!_l_l_l~~~T;'I_I_I_I 
i L116 i 12 i L112 and 709/230-234.ccls. and i US-PGPUB; i OR i ON !2014/08/21! 
I j I ((upshift$3 or downshift$3 or I USPAT; j j ! 22:43 j 
I : i upcovert$3 or downconvert$3) with I USOCR; : : i : 
i i i (quality)) i FPRS- EPO· i i i i 
I : I IJPO;, , : : I : 
' , i ' DERWENT· , , i , 

1 ............. : ..................... 1 ..................................................................................... I 1_BM_ TDB .. , .. : ......................... : ................. 1 .......................... : 
I L117: 18 i 709/230-234.ccls. and ((upshift$3 or I US-PGPUB;: OR : ON i 2014/08/21: 
I : i downshift$3 or upcovert$3 or I USPAT; : : i 22:43 : 
I : i downconvert$3) with (quality with I USOCR; : : i : 
I : i (video or stream$3))) I FPRS; EPO;: : i : 

111 ,~~~T;I J J I 

IL118:28 i((upshift$3ordownshift$3or IUS-PGPUB;:OR :ON !2014/08/21: 
i : ! upcovert$3 or downconvert$3) with i USPAT; : : i 22:43 : 
I : ! (quality with (video or stream$3))) I USOCR; : : i : 
i i i i FPRS- EPO· i i i i 
I i i IJPO;, , i i I i 
i , ; i DERWENT· , , i , 

! ............ J ..................... 1 ................................................................................... J I_ BM_ TDB _ _' __j ........................ _! ................... ! ........................ __! 

I L119 i 100721 1,,,,,,_ microsoft.as. I US-PGPUB; : OR : ON ! 2014/08/21: 
i i • i USPAT · i i i 22 '43 i 

11 1~~,1 I 1· ! 
i , , i DERWENT, , , ; , 

I ............. : ..................... ! ..................................................................................... I I_BM_ TDB ...... : ......................... : ................... ! .......................... : 

IL120 :1733 l'',,,,,,,microsoft.as. and (stream$3).tL !US-PGPUB; :OR :ON !2014/08/21! 
I i • I USPAT; i i i 22: 43 i 
I : I USOCR; : : ! : 
i , i FPRS- EPO· , , ' , 
I i IJPO;, , i i I i 
i , . i DERWENT· , , i , 

! ............ .J .................... 1 .................................................................................... J I BM_ TDB _ _'_ J ........................ J .................. ! ........................ J 
I L121 : 753 ! microsoft.as. and (stream$3).ti. and I US-PGPUB;: OR : ON ! 2014/08/21: 
i i I @>Id< "20050408" i USPAT i i I 22A3 : 

11 1 1~=,1 I 1· ! 
i , , i DERWENT, , , ; , 

I ............. : .................... .! .................................................................................. ...1 1. BM_ TDB ..... : ......................... : ................... i .......................... : 
i;----, . 
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L122 I,,',,,,,,,,, 7 ! microsoft.as. and (stream$3 with I US-PGPUB; : OR I,,',,,,,,,,, ON l 2014/08/21: 

i FPRS· EPO· : I I 
1,,,,,,_ quality) .ti. and @ad< "20050408" I ~~~~; I i 22:43 i 

_1_1_l~~~T;'l_1_l_i 
L123 i 0 i (automatica$3 near5 switch$3 near5 i US-PGPUB; i OR i ON i 2014/08/21 i 

i i (different near5 qualit$5) near5 (files i USPAT; i i i 22:43 i 
: : or version)) i USOCR; : : I : 

I I I j~~; EPO; I I I I 
, i ' DERWENT , , i , 

............. 1 ..................... 1 ..................................................................................... I 1.BM_ TDB .. ' .. 1 ......................... 1 ................. 1 .......................... 1 

L124 ! 0 i (automatic$5 near5 switch$3 near5 i US-PGPUB; ! OR ! ON i 2014/08/21 ! 
! i (different near5 qualit$5) near5 (files i USPAT; ! ! i 22:43 ! 
i i or version)) i USOCR; ! ! i ! 
' i ' FPRS· EPO· ' ' i ' i i IJPO;, , i i I i 
i i i DERWENT i i i i 

............ j .................. .J .................................................................................... ..11 _BM_ TDB . .' .. j ........................ j .................. J .......................... j 
L125 : 0 ! (automatic$5 near5 switch$3 near5 I US-PGPUB; : OR : ON ! 2014/08/21: 

! ! ((different near5 qualit$5) near5 (files! USPAT; ! ! ! 22:43 ! 
! ! or version))) I USOCR; ! ! ! ! 
i i i FPRS· EPO· i i i i 
i i IJPO;, , i i I i 
, i , DERWENT , , i , 

............ .1 ..................... 1 ................................................................................... J 1. BM_ TDB., __I ........................ .1 ................... ! ........................ ..1 
L126 i 1 i ((automatic$5 near5 (switch$3 or i US-PGPUB; i OR i ON i 2014/08/21 i 

i i upshift$3 or downshift$3 or i USPAT; i i i 22:43 i 
: : upconvert$3)) with ( ( different near5 i USOCR; : : j : 
! ! qualit$5) near5 (files or version))) i FPRS; EPO; ! ! ! ! 
: ! IJPO; : : ! : 
, i ' DERWENT , , i , 

............. 1 ..................... 1 ..................................................................................... I 1.BM_ TDB .. ' .. 1 ......................... 1 ................... 1 .......................... 1 

L127 ! 6 ! ((automatic$5 near5 (switch$3 or i US-PGPUB; ! OR ! ON i 2014/08/21 ! 
! i upshift$3 or downshift$3 or i USPAT; ! ! i 22:43 ! 
i i upconvert$3)) with ((qualit$5) near5 i USOCR· i i i i 
i i (files or version))) i FPRS· EPO· i i i i I IJPO;, , I I I I 
i . i DERWENT i i i i 

............ .J .................... ! .................................................................................... J I BM_ TDB .:. J ........................ J .................. ! ........................ J 
L128 :2 :"20050262257".pn. iUS-PGPUB; :OR :ON j2014/08/21: 

i i i USPAT i i i 22'43 i 

I I l~~RJ,I I I I 
, i ' DERWENT , , i , 

........... ..I .................... J .................................................................................. J 1_ BM_ TDB .. , __I ....................... ..1 ................... ! ........................ ..1 
L129 :o :"20050262257".pn. and (ration or ius-PGPUB; !OR !ON !2014/08/21! 

i i average) i USPAT i i i 22'43 i 
i i USOCR· i i i . i 
i i FPRS· EPO· i i i i 
I I JPO;, _, I I I I 
, , i DERWENT, , , ; , 

............. ! ..................... ! ..................................................................................... I I.BM_ TDB ...... i ......................... ! ................... ! .......................... ! 
L130 1 "20050262257".pn. and (ratio or US-PGPUB; OR ON !2014/08/21 

average) USPAT; l 22:43 
USOCR; i 
FPRS· EPO· l 
JPO;, , ! 

~ 
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ll ............ 11 ..................... 11 ...................................................................................... ll ~BE:1~~T; .. 11 ........................ 11 ................... 11 .......................... 1 

IL131 :o 1"20050262257".pn. and (sub-partsor!US-PGPUB; !OR l,',,,,,,,,,,ON !2014/08/21! 
I : : subparts) I USPAT; : j 22:43 : 
I : I IUSOCR; : ! : 
' , , ' FPRS· EPO· , i , 

1 ............. 1 ..................... 1 ...................................................................................... 1~3b~T;'.1 ......................... i ................... 1 .......................... 1 

IL132 :1 :"20050262257".pn. and (safe$3) !US-PGPUB; :OR :ON j2014/08/21: 
i ' i i USPAT ' ' i 22 '43 ' 

I I I l~~RJ,I I 1 · i 

I : I ! DERWENT; : : i : 
I _____________ : _____________________ : ------------------------------------------------------------------------------------- I I_BM_ TDB ______ : _________________________ : ___________________ ! __________________________ : 

I L133 : 2 1,,,,,,,,,,,,. "2002174434" .pn. I US-PGPUB; : OR : ON j 2014/08/21: I : I USPAT; : : j 22:43 : 
i i i USOCR· i i ' i 
I : I FPRS· EPO· : : I : 
I i IJPO;, , i i I i 
i , . i DERWENT , , , , 

! ____________ _J ·-------------------! ------------------------------------------------------------------------------------J I BM_ TDB __ '_ J _______________________ _J ------------------! ------------------------ J 
IL134:2 :"20020174434".pn. !US-PGPUB;:OR :ON j2014/08/21: 
I : i I USPAT; : : !22:43 : 
I I I lusocR; I I ! I 
' ' ' ' FPRS· EPO· ' ' i ' 
I i I IJPO;, , i i I i 
i , , i DERWENT , , i , 

! .......... ,..1 .................. , .. ! .................................................................................. ,J I_ BM_ TDB _, __I ...................... ,..1 ................ , .. ! ........................ ..1 

I L135: 2 !,',,,,,,,,,,, "20020144276".pn. I US-PGPUB;: OR : ON i 2014/08/21: i i i USPAT i i i 22'43 i 
I i lusocR; i i I · i 
i , i FPRS· EPO· , , , , 

I I I JPO;, _, I I I I 
i , , i DERWENT, , , , , 
I _____________ : _____________________ : ------------------------------------------------------------------------------------- I I_BM_ TDB ______ : _________________________ : ___________________ ! __________________________ : 

IL136 :11 :("20020078209" I "20040117459" I IUS-PGPUB; :OR :ON j2014/08/21l 
I i i "20050021616" I I USPAT; i i j 22:43 i 
I i i "20060031523").PN. I USOCR; i i j i 
i i i i FPRS· EPO· i i i i 

1 ............. 1 ............... 1 ...................................................................................... 1~3b~T;'l ........................ l ....1, 
IL137 :1 :("20020078209" I "20040117459" I IUS-PGPUB; :OR :ON j2014/08/21: 
I : : "20050021616" I "20060031523").PN.I USPAT; : : j 22:43 : 
i i i and clip$4 i USOCR; i i i i 

I I I I j~~; EPO; I I I I 
' , , ' DERWENT , , i , 

! ........... ..I .................... J .................................................................................. J 1. BM_ TDB .. , __I ....................... ..1 ................... ! ........................ ..1 
I L138: 1 : "20020188745".pn. and play$3 I US-PGPUB;: OR : ON j2014/08/21: 
i i i i USPAT i i i 22'43 i 

1 ............ 1 ..................... 1 J~~~'.1 ........................ 1 ................... 1 .......................... 1 
IIL139 'n! "20020188745".pn. and tcp US-PGPUB; :nR 'l°N 12□ 14/08121 
I i i USPAT; : : i 22:43 
I : ! USOCR; : : ! 
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i i FPRS· EPO· i 
I IJPO·, , : 

l_,_,_l~~~~l_,_i__c 
I US-PGPUB; : OR !,',,,,,,,,,,_ ON ! 2014/08/21 j I USPAT; : i 22:43 i 
I USOCR; : i : 

l~;EFD;I I ! 

I "200201887 45" .pn. and h1tp 

IL141 :1 I"20020188745".pn.andweb !US-PGPUB;:OR :ON j2014/08/21: 
I : i I USPAT; : : !22:43 : 

I I I lusocR; I I ! I 
' ' ' ' FPRS· EPO· ' ' i ' 
I i I IJPO;, , i i I i 
i , , i DERWENT , , i , 

! -------------! ---------------------! --------------------------------------------------------------------------------------! I_ BM_ TDB _, --! -------------------------! -------------------! --------------------------! 
!L142 j2 !"20020188745".pn. and internet !US-PGPUB; \OR \ON j2014/08/21j 
i i i i USPAT i i i 22'43 i 

I I I I ~~iRJPO- I I I . I 
l_l_l_l~3b~TiJ_I_I_ 
I L143: 8077890 ! ((plurality or mutiple or two or threeel US-PGPUB;: OR : ON !2014/08/21\ 
I : i or many) near5 tcp mear5 I USPAT; : : i 22:43 : 
I : i connection) I USOCR; : : i : 
i i i i FPRS· EPO· i i i i 

1 ............. 1 ............... 1 ...................................................................................... 1~3b~T;'l ........................ l ....1. 
I L144 : 8078220 i ((plurality or multiple or two or I US-PGPUB; : OR : ON i 2014/08/21: 
I : i threee or many) near5 tcp mear5 I USPAT; : : i 22:43 : 
i : i connection) i USOCR· : : i : 

I I I I j~~; EPO; I I I I 
, , , , DERWENT , , i , 

! ------------_! -------------------_j ----------------------------------------------------------------------------------_j 1_ BM_ TDB--, __! ------------------------_! ------------------- ! ------------------------__! 
I L145 i 4637 i (((plurality or multiple or two or I US-PGPUB; i OR i ON l 2014/08/21 i 
I j i threee or many) near5 (tcp near5 I USPAT; j j ! 22:43 j 
I ! i connection))) I USOCR; ! ! ! ! 
i , i FPRS· EPO· , , , , 

I I I JPO;, _, I I I I 
i , , i DERWENT, , , , , 

1------------: --------------------_! ------------------------------------------------------------------------------------j l_BM_ TDB-----: ------------------------: -----------------j --------------------------: 
I L146 : 120 ! (((plurality or multiple or two or I US-PGPUB; : OR : ON i 2014/08/21: 
I : ! threee or many) near5 (tcp near5 I USPAT; : : i 22:43 : 
I : ! connection))) and 709/231.ccls. I USOCR; : : i : 
i i i i FPRS· EPO· i i i i 

l_l_l_l~3b~T;'l_l_l_i 
I L147 : 64 i (((plurality or multiple) near5 (tcp I US-PGPUB; : OR : ON i 2014/08/21: 
I : i near5 connection))) and I USPAT; : : i 22:43 : 
I : i 709/231.ccls. I USOCR; : : i : 

I I I I j~~; EPO; I I I I 
, , , , DERWENT , , i , 

1-------------: ---------------------! ------------------------------------------------------------------------------------- I 1_BM_ TDB--' --: -------------------------: ----------------- 1--------------------------: 
liL148 jjO II"20020188745".pn. and cache llus-PGPUB; ljoR ljoN !l2014/08/21j 
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i USPAT; i 22:43 
lusocR· : 
I FPRS; EPO; : I,,,_ 

iJPO· : 

' i I DERWENT; : ' i ' 

............ .! ..................... ! ................................................................................... J 1.BM_TDB ... .J ....................... ..i ................... i ........................ ..! 
L149 :0 :"20020188745".pn. and operator !US-PGPUB; :OR :ON j2014/08/21: 

i i i USPAT i i i 22 "43 i 

I I I ~~iRJPO- I I I . I 
i I IJPO;, , i i I i 
, i ' DERWENT , , i , 

.......... , .. : ..................... 1 .................................................................................. , .. I 1_BM_ TDB .. ' .. : ...................... , .. : ................ , .. ! .......................... : 
L150: 1 !,,,,,,,,,,,,_ "20020188745".pn. and separate I US-PGPUB;: OR : ON i 2014/08/21: i I USPAT; i i j 22:43 i 

: IUSOCR; : : ! : 
' ' FPRS· EPO· , , i , 

: IJPO;, , : : I : 
i . i DERWENT i i i i 

............ .J .................... ! .................................................................................... ..1 I BM_ TDB . .'. J ........................ J .................. ! ........................ J 
L151 :1 j"20050262257".pn.and(cache) iUS-PGPUB;:OR :ON j2014/08/21: 

i i i USPAT i i i 22"43 i 

I I l~~RJ,I I I I 
, i , DERWENT , , i , 

........... J ................... .J .................................................................................. ...11.BM_TDB .. 'J ....................... J ................... ! ........................ J 
L152 :1 1"20050262257".pn. and (saf$3) !US-PGPUB; :OR :ON j2014/08/21: 

i i i USPAT i i i 22"43 i 

i I iusocR; i i I · i 
' ' · FPRS· EPO· ' ' ' ' i I IJPO;, , i i I i 
, i i DERWENT , , i , 

............ ! ................... J .................................................................................... .J 1.BM_TDB . .' .. l ........................ ! ................. J .......................... l 
L153: 4780 i (upconvert$3 or upshift$3) with I US-PGPUB;: OR : ON i 2014/08/21: 

I 1,,,,,,_ (stream$3 or (video with strem$3)) I~~~~; I I 122:43 I 
' ' FPRS· EPO· , , i , 

_l_1_l~~~T;'l_l_l_i 
L154: 4780 i (upconvert$3 or upshift$3) with I US-PGPUB;: OR : ON i 2014/08/21: 

: i (stream$3 or (video with stream$3)) I USPAT; : : i 22:43 : 

I I l~~R);I I I ! 
, i , DERWENT , , i , 

............. ! ..................... ! ..................................................................................... 11.BM_ TDB .. ' .. ! ......................... ! ................. l .......................... l 
L155: 0 i (upconvert$3 or upshift$3) with I US-PGPUB;: OR : ON i 2014/08/21: 

i i (stream$3 or (video with stream$3)) I USPAT; i i ! 22:43 i 
i : same ((multiple or plurality or many i USOCR· i i i i 
I 1, or three or two) near3 copi$3) I j~~; EPO; I I I I 
i . i DERWENT i i i i 

............ : .................. .J .................................................................................... J 1.BM_TDB . .' .. 1 ........................ : ................. J .......................... : 
L156 16 (upconvert$3 or upshift$3) with US-PGPUB; OR ON i 2014/08/21 

(stream$3 or (video with stream$3)) USPAT; i 22:43 
same ((multiple or plurality or many USOCR; ! 
or three or two) near5 (version or FPRS· EPO· i 
format$4 or copies or cop$4)) JPO; ' ' ! 

DERWENT; i 
~ 
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II :l H 111 BM_ TDB :l :l H : 
I L157 i 256 ! (upconvert$3 or upshift$3) with i US-PGPUB; i OR i,,,',,,,,,,,_ ON ! 2014/08/21 i 
I : I (stream$3 or (video with stream$3)) I USPAT; : i 22:43 : 
I j ! and ("709"/$$$.ccls. or I USOCR; j ! j 

I I I "725"/$$$.ccls.) I j~~; E~; I I I 
i , , i DERWENT, , , ; , 

! ............. : .................... .! .................................................................................. J I_ BM_ TDB ..... : ......................... : ................... i .......................... : 
I L158: 247 i (upconvert$3 or upshift$3) with I US-PGPUB;: OR : ON i 2014/08/21: 
! : i (stream$3 or (video with stream$3)) ! USPAT; : : i 22:43 : 
I : i and ("709"/$$$.ccls. or I USOCR; : : i : 
I : i "725"/$$$.ccls.) and network I FPRS; EPO; : : i : 

I I I I ~~WENT; I I I I 
1 ............ i .................... .! .................................................................................... ..i l_BM_ TDB ..... : ........................ : ................. J .......................... : 
IL159!23173 i((multipleorpluralityormanyor !US-PGPUB;\OR !ON !2014/08/21! 
I : i three or two) near5 (version or I USPAT; : : i 22:43 : 
I : i format$4 or copies or cop$4)) same I USOCR; : : i : 
I : i (stream$3 or (video with stream$3)) I FPRS; EPO;: : i : 

l_l_l_l~~~TJ_I_I_I 
I L160: 760253 i ((multiple or plurality or many or I US-PGPUB;: OR : ON i 2014/08/21: 
I : i three or two) near5 (version or I USPAT; : : i 22:43 : 
i ! ! format$4 or copies or cop$4)) i USOCR; ! ! ! ! 

I I I I j~~; EPO; I I I I 
' , i ' DERWENT· , , i , 

I _____________ : _____________________ I _____________________________________________________________________________________ I I_BM_ TDB __ , __ : """""""""""'": ""'"""""" l __________________________ : 
I L161 i 23173 i (((multiple or plurality or many or i US-PGPUB; i OR i ON i 2014/08/21! 
I j i three or two) near5 (version or I USPAT; j j ! 22:43 j 
! : i format$4 or copies or cop$4))) same ! USOCR; : : i : 
I : i (stream$3 or (video with stream$3)) I FPRS; EPO;: : i : 

1 ............ 1 I J~~~T;l ........................ 1 1 .......................... 1 

IL162 !2360 !L161 and "709"/$$$.ccls. !US-PGPUB; :OR :ON !2014/08/21! 
i i i i USPAT · i i i 22 '43 i 

I i I lusocR; i i I . i 
' , i ' FPRS- EPO· , , i , 

I i I IJPO;, , i i I i 
i , ; i DERWENT· , , i , 

! ____________ _: """""""""" I ____________________________________________________________________________________ J I BM_ TDB __ '_J ______________________ _J ""'""""""' ! """"""""""""_J 
!L163 !2360 !L161 and "709"/$$$.ccls. and iUS-PGPUB; !OR !ON !2014/08/21! 
I j I (stream$3 or video) I USPAT; j j ! 22:43 j 

I I I l~~ffi;I I I I 
i i i i DERWENT; i i i i 
i _____________ ! _____________________ ! ------------------------------------------------------------------------------------- i I_BM_ TDB ______ i _________________________ ! ----------------- j __________________________ ! 
IL164 :745 jL161 and "709"/231.ccls. and !US-PGPUB; :OR :ON j2014/08/21: 

! : I,,,,,,,,,_ (stream$3 or video) ! USPAT; : : i 22:43 : i i i USOCR· i i i i 
I : I FPRS· EPO· : : i : 
I i IJPO;, , i i I i 
i , . i DERWENT· , , i , 

1 ............ ! .................. .J .................................................................................... J 1 _BM_ TDB _ _' .. j ........................ j ................. J .......................... j r65 ,n1 ("20020174434" I "20030067872" I US-PGPUB; :nR rN 12□ 14/08121 
i i i "20040030797").PN. USPAT; i i i 22:43 
I : I USOCR; : : ! 
i , i FPRS· EPO· , , i 
; ; : ' '; ; : 
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IJPO; ' 
i , , ! DERWENT; : , , , 
I ____________ : ____________________ _I ____________________________________________________________________________________ j l_BM_ TDB _____ : """""""""""": _________________ j """"""""""""": 
IL166 \44 1("20020174434" I "20030067872" I IUS-PGPUB; :OR :ON !2014/08/21\ 
I : ! "20040030797").PN. or I USPAT; : : i 22:43 : 
I : i ("20020073167" I "20050123058" I I USOCR; : : i : 
I i i "20070024705" I "20080028428" I I FPRS; EPO; i i i i 
I : j "20080056373" I "6091775" I I JPO; : : i : 
I : i "6091777" I "6510553" I "6731600" 11 DERWENT; : : i : 
I i I "6732183" I "6968387" I "7075986" 111 BM_ TDB i i i i 
I • i "7349976").PN. I • • i • 

I L167 I 21 1',,,,,_ ~~~~~;i1;Stream$3 or (video with I ~p~PUB; I OR 1',,,,,_ ON I ~~~:~08/211 

I : • lusocR; • • i ' I • i FPRS·, EPO·, : i : 
' ' . 1 • 
I : IJPO; : • • 
I : i I DERWENT; : ' i ' 

! ____________ _: --------------------- i ------------------------------------------------------------------------------------__! I_ BM_ TDB ___ __: ________________________ _: ------------------- i ________________________ __: 
IL168:5 jL166and(Stream$3or(videowith !US-PGPUB;:OR :ON j2014/08/21: 
I : i stream$3)) and "709"/$$$.ccls. I USPAT; : : i 22:43 : 

I • I IUSOCR; • • i • 
i , ; i FPRS· EPO· , , i , 

l_l_l_l~3b~TiJ_I_I_ 
IL169 \260 jL161 and "709"/231.ccls. and !US-PGPUB; :OR :ON !2014/08/21\ 
I : i (stream$3 or video) and I USPAT; : : i 22:43 : 

I • I',,. @ad< "20040430" I USOCR; • • ! • 
i , • i FPRS· EPO· , , i , 

I I IJPO;, , I I I I 
i , . i DERWENT· , , i , 

! ____________ _J -------------------- ! ------------------------------------------------------------------------------------_j I BM_ TDB _ _'_ J _______________________ _J ------------------ ! -----------------------· J 
IL170 !260 !L161 and "709"/231.ccls. and IUS-PGPUB; !OR !ON !2014/08/21! 
I • ! (stream$3 or video) and I USPAT; • • ! 22:43 • 
i : ! @ad< "20040430" and (((multiple or i USOCR; : : ! : 
I : ! plurality or many or three or two) I FPRS; EPO; : : i : 
I : i near5 (version or format$4 or copies I JPO; : : i : 
I : i or cop$4))) I DERWENT; : : i : 
! _____________ ! ____________________ _! ----------------------------------------------------------------------------------___! I_ BM_ TDB _____ ! _________________________ ! ------------------- i __________________________ : 
IL171 !0 jL161 and "709"/231.ccls. and !US-PGPUB; !OR !ON !2014/08/21! 
I • i (stream$3 or video) and I USPAT; • • ! 22:43 • 
I : i @ad< "20040430" same (((multiple or! USOCR; : : i : 
I : i plurality or many or three or two) I FPRS; EPO; : : i : 
I : i near5 (version or format$4 or copies I JPO; : : i : 
I : ! or cop$4))) I DERWENT; : : ! : 

I ____________ : ____________________ _! """"""""""""""""""""""""""""""""""""""""""j l_BM_ TDB _____ : """""""""""": _________________ j """"""""""""": 
IL172 \260 !L161 and "709"/231.ccls. and !US-PGPUB; :OR i'',,,,,,,_ON !2014/08/21! 
i i i (stream$3 or video) and I USPAT; j • i 22:43 i 
I i i @ad< "20040430" and (((multiple or I USOCR; , i i 
I I ! plurality or many or three or two) ! FPRS; EFO; ! I I 
I i i near5 (version or format$4 or copies I JPO; : • • 
I j i or cop$4))) I DERWENT; • , ; , 

! _____________ ! -------------------- i --------------------------------------------------------------------------------------! I BM_ TDB _____ ! ________________________ ! ------------------ i __________________________ ! 
IL173 :8168 jL161 and (stream$3orvideo) and !US-PGPUB; :OR :ON j2014/08/21: 
I : i @ad< "20040430" I USPAT; : : i 22:43 : 

I I I 1~~FO;I I I ! 
' , i ' DERWENT· , , i , 

I _____________ : _____________________ I _____________________________________________________________________________________ I I_BM_ TDB __ , __ : """""""""""'": ""'"""""" l __________________________ : 
IIL174 .j191 !IL161 and @ad<"20040430" and llus-PGPUB; •loR •ION !12014/08/21. 
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! (upshift$3 or upconvert$3 or I USPAT; i 22:43 

I downshift$3 or downconvert$3) I ~~FO; 
1 

I 
i i I DERWENT; I i i i 

____________ _! --------------------- i ------------------------------------------------------------------------------------__! I_ BM_ TDB ___ __! ________________________ _! ------------------- i ________________________ __! 

L175!10 !L174and"709"/$$$.ccls. ius-PGPUB;!OR !ON !2014/08/21! 
i i i USPAT i i i 22 "43 i 

I I I ~~iRJPO- I I I . I 
i I IJPO;, , i i I i 
, , , DERWENT· , , i , 

_____________ I _____________________ I _____________________________________________________________________________________ I I_BM_ TDB __ , __ I _________________________ I ___________________ I """""""""""""I 
L176 \1 l'',,,,,,,L174and "709"/231.ccls. :US-PGPUB; \OR \ON !2014/08/21! i • i USPAT; i i i 22: 43 i 

: IUSOCR; : : ! : 
, , FPRS· EPO· , , i , 

I IJPO;, , I I I I 
i . i DERWENT· i i i i 

____________ _J --------------------! ------------------------------------------------------------------------------------_j I BM_ TDB _ _'_ J ________________________ J ------------------! ------------------------ J 
L177 !1 !L174and "709"/230-234.ccls. !US-PGPUB; !OR !ON !2014/08/21! 

i i i USPAT i i i 22 "43 i 

I I 1~~FO;I I I I 
, , , DERWENT· , , i , 

____________ _I ___________________ _j __________________________________________________________________________________ _j I_ BM_ TDB _ _' __I ________________________ _I ___________________ ! ________________________ __! 

L178 !20864 l'',,,,,,,,"709"/230-234.ccls. !US-PGPUB; !OR !ON !2014/08/21! i • i USPAT; i i i 22:43 i 
i i USOCR· i i i i 
i i FPRS· EPO· i i i i 
I I JPO;, _, I I I I 
, , i DERWENT, , , , , 

____________ i ____________________ _! ____________________________________________________________________________________ __I I_BM_ TDB _____ i ------------------------ i _________________ j -------------------------- i 
L179 !43 !"709"/230-234.ccls. and (upconvert$3!US-PGPUB; !OR !ON !2014/08/21! 

! ! or upshift$3 or downshift$3) with I USPAT; ! ! i 22:43 ! 
! ! (stream$3 or (video with strem$3)) i USOCR; ! ! i ! 
i i i FPRS· EPO· i i i i 

_l_l_l~~~T;'I_I_I_I 
L180 :43 :"709"/230-234.ccls. and (upconvert$3IUS-PGPUB; :OR :ON j2014/08/21: 

i i or upshift$3 or downshift$3) with i USPAT; i i i 22:43 i 
! ! (stream$3 or (video with stream$3)) i USOCR; ! ! ! ! 

I I I j~~; EPO; I I I I 
, , , DERWENT· , , i , 

_____________ I _____________________ I _____________________________________________________________________________________ I I_BM_ TDB __ , __ I _________________________ I _________________ l __________________________ I 
L181 !18 l'',,,,,,,,(realnear2network).as. :US-PGPUB;:OR :ON j2014/08/21! i • i USPAT; i i i 22: 43 i 

i i USOCR· i i i i 
i i FPRS· EPO· i i i i 
I IJPO;, , I I I I 
i . i DERWENT· i i i i 

____________ j __________________ _J ____________________________________________________________________________________ __i I _BM_ TDB _ _' __ j ------------------------ j _________________ __! -------------------------- j 

L182 202 (sure-stream or sure adj stream or US-PGPUB; OR ON ! 2014/08/21 
surest ream) USPAT; i 22:43 

USOCR; i 
FPRS· EPO· i 
JPO;, , ! 
DERWENT; i 

~ 
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II :l H 111 BM_ TDB :l :l H : 
I L183 j 45 1,,,,,,, (sure-stream or surestream) I ~p~~B; i OR 1,,,,,,, ON I ~~~:08/21 i 
I I • lusocR; I • ! I 
i , i FPRS· EPO· , i , 

I I I JPO;, _, I I I 
i , , i DERWENT, , , ; , 
! _____________ : ____________________ j __________________________________________________________________________________ ___! I_ BM_ TDB _____ : _________________________ : ----------------·-- l __________________________ : 

IL184!4 !,,',,,,,,_"7054948".pn. !US-PGPUB;!OR !ON l2014/08/21! i i • i USPAT i i i 22 '43 i 
I i lusocR; i i I · i 
i , i FPRS· EPO· , , , , 

I I IJPO;, _, I I I I 
i , , i DERWENT, , , ; , 

I ____________ : """"""""""_I """"""""""""""""""""""""""""""""""""""""""j l_BM_ TDB _____ : """""""""""": _________________ j """"""""""""": 
IL185 :1 l'',,,,,,,"7054948".pn. and surestream !US-PGPUB; :OR :ON l2014/08/21! I i • I USPAT; i i ! 22:43 i 
I : IUSOCR; : : ! : 
i , i FPRS· EPO· , , i , 

l_l_1_l~~~T;'l_l_l_i 
IL186:11 I"7406527".pn. !US-PGPUB;:OR :ON j2014/08/21: 
i i i i USPAT i i i 22 '43 i 

I I I l~~RJ,I I 1 · I 
' , i ' DERWENT , , i , 

I _____________ : _____________________ I _____________________________________________________________________________________ I I_BM_ TDB __ , __ : """""""""""'": ""'"""""" l __________________________ : 
I L187 i 2279 i (((multiple or plurality or many or I US-PGPUB; i OR i ON l 2014/08/21! 
I j i three or two) near5 (version or I USPAT; j j ! 22:43 j 
I : i format$4 or copies or cop$4))) same I USOCR; : : i : 
I : i (stream$3 or (video with stream$3)) I FPRS; EPO;: : i : 
I : I same server I JPO; : : l : 

I __________ __! ___________________ J __________________________________________________________________________________ J ~BE~~~~T J ______________________ __! _________________ J ______________________ J 
I L188: 2279 ! (((multiple or plurality or many or I US-PGPUB;: OR : ON i 2014/08/21: 
I : ! three or two) near5 (version or I USPAT; : : i 22:43 : 
I : i format$4 or copies or cop$4))) same I USOCR; : : i : 
I : i (stream$3 or (video with stream$3)) I FPRS; EPO;: : i : 
I i I same server and709/230-234.ccls. I JPO; i i l i 
i i I i DERWENT· i i l i 
! ____________ _: """""""""" I ____________________________________________________________________________________ J I BM_ TDB __ '_J ______________________ _J ""'""""""' ! """"""""""""_J 
I L189 : 2279 i (((multiple or plurality or many or I US-PGPUB; : OR : ON i 2014/08/21: 
I : i three or two) near5 (version or I USPAT; : : i 22:43 : 
I : i format$4 or copies or cop$4))) same I USOCR; : : i : 
I : I (stream$3 or (video with stream$3)) I FPRS; EPO;: : l : 
I : ! same server and709/231.ccls. I JPO; : : ! : 
I : i I DERWENT; : : i : 
I _____________ : _____________________ ! ------------------------------------------------------------------------------------- I I_BM_ TDB ______ : _________________________ : _________________ j __________________________ : 
I L191 j 107 I (((multiple or plurality or many or I US-PGPUB; j OR j ON i 2014/08/21 j 
I : I three or two) near5 (version or I USPAT; : : i 22:43 : 
I : i format$4 or copies or cop$4))) same I USOCR; : : i : 
I : i (stream$3 or (video with stream$3)) I FPRS; EPO;: : i : 
I : i same server and (709/231.ccls. and I JPO; : : i : 
I : i @ad< "20040430") I DERWENT; : : i : 
I ____________ i __________________ ___! ____________________________________________________________________________________ __! I _BM_ TDB _____ : ------------------------: _________________ j --------------------------: 

r92 inl L191 and (upconvert$3 or upshift$3 US-PGPUB; :nR 'ION 12□ 14/08121 
i : I or downshift$3) with (stream$3 or USPAT; : : l 22:43 
I : ! (video with stream$3)) USOCR; : : i 
i i i FPRS- EPO· i i i 
; ; : ' '; ; : 
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IJPO; ' 
i , , ! DERWENT; : , , , 
I ____________ : ____________________ _I ____________________________________________________________________________________ j l_BM_ TDB _____ : """""""""""": _________________ j """"""""""""": 
IL193\0 IL191and(upconvert$3orupshift$3 !US-PGPUB;\OR :ON !2014/08/21\ 
I : ! or downshift$3) I USPAT; : : i 22:43 : 

I I I I ~~iRJPO- I I I I 
l_l_l_l~~~T;'I_I_I_I 
IL194:140 j(((multipleorpluralityormanyor IUS-PGPUB;:OR :ON j2014/08/21: 
I : i three or two) near5 (version or I USPAT; : : i 22:43 : 
i : I format$4 or copies or cop$4))) i USOCR; : : ! : 
I : ! same3 (stream$3 or (video with I FPRS; EPO; : : i : 
I : ! stream$3)) same server and I JPO; : : i : 
I : i (709/231.ccls. and I DERWENT; : : i : 
I : i @ad< "20040430") I I BM_ TDB : : i : 
I L195: 0 i ((dynamically near3 chang$4) with I US-PGPUB;: OR : ON i 2014/08/21: 
I : i (((multiple or plurality or many or I USPAT; : : i 22:43 : 
I : i three or two) near5 (version or I USOCR; : : i : 
I : i format$4 or copies or cop$4)))) I FPRS; EPO;: : i : 
I : i same3 (stream$3 or (video with I JPO; : : i : 
I : ! stream$3)) same server and I DERWENT; : : ! : 
I : ! (709/231.ccls. and I I BM_ TDB : : ! : 
I : i @ad< "20040430") I : : i : 
i L196 '4 i ((dynamically near3 chang$4) with I US-PGPUB;: OR !,',,,,,,,,,,_ ON ! 2014/08/21: 
I i i (((multiple or plurality or many or I USPAT; : i 22:43 : 

1,,,, I,,,, ! three or two) near5 (version or !, USO,CR; :' i i 
i format$4 or copies or cop$4)))) I FPRS; EPO;: I,,,_ I,,, 

i same3 (stream$3 or (video with I JPO· i 
I : i stream$3)) same server I DERWENT; : , ; , 

! ____________ _j ·------------------- i ------------------------------------------------------------------------------------__! I BM_ TDB ____ j ________________________ ] ------------------ i ------------------------ j 
IL197:23 j((dynamically)with(((multipleor IUS-PGPUB;:OR :ON j2014/08/21: 
I : i plurality or many or three or two) I USPAT; : : i 22:43 : 
I : ! near5 (version or format$4 or copies I USOCR; : : ! : 
I : ! or cop$4)))) same3 (stream$3 or I FPRS; EPO;: : i : 
I : i (video with stream$3)) same server I JPO; : : i : 
i i i i DERWENT i i i i 
! ____________ _! ___________________ _j __________________________________________________________________________________ _j I_ BM_ TDB _, __! ________________________ _! ------------------- ! ________________________ __! 

I L198 ! o I ((dynamical) with (((multiple or ! US-FGPUB; I OR I ON I ~~;,:;os121 I 

1 ............ 1 ..................... 1 ~I=~f f l~~i~i~~=:f t!v:] ~~~; 1 ........................ l ................... 1 .......................... 1 

I L199: 47 ! ((dynamic$5) with (((multiple or I US-PGPUB;: OR : ON i 2014/08/21: 
I : ! plurality or many or three or two) I USPAT; : : i 22:43 : 
I : i near5 (version or format$4 or copies I USOCR; : : i : 
I : i or cop$4)))) same3 (stream$3 or I FPRS; EPO;: : i : 
I : i (video with stream$3)) same server I JPO; : : i : 

! ,,,,,,,,,,,,,1,,,,,,,,,,,,,,,,,,,, 1,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,1 ~BE:1~~T; __ l ,,,,,,,,,,,,,,,,,,,,,,,,I ,,,,,,,,,,,,,,,,,, I ,,,,,,,,,,,,,,,,,,,,,,,,,,I 
il200!24 !L199notl197 IUS-PGPUB;!OR !ON !2014/08/21! 
i i i i USPAT · : : i 22 '43 : 

I I I l~~RJ,I I 1 · i 
' , i ' DERWENT· , , i , 

I _____________ : """""""""'"I """""""""""""""""""""""""""""""""""""""""'" I 1_BM_ TDB __ , __ : """""""""""'": ""'"""""" l __________________________ : 
IIL201 lj927 !!(((multiple or plurality or many or llus-PGPUB; ljOR ljON !12014/08/21 j 
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! three or two) near5 (version or I USPAT; i 22:43 
!format$4 or copies or cop$4))) I USOCR· i 
i same3 (stream$3 or (video with I FPRS; EPO; i I,,,_ 

i stream$3)) same server and i JPO· i 
, i (@ad<"20040430") I DERWENT; j , ; , 

............ .! ..................... ! ................................................................................... J 1.BM_TDB ... .J ....................... ..i ................... i ........................ ..! 
L202 i 166 i (((multiple or plurality or many or i US-PGPUB; i OR i ON j 2014/08/21 i 

i i three or two) near5 (version or i USPAT; i i i 22:43 i 
i i format$4 or copies or cop$4))) i USOCR; ! ! i ! 
I I same3 (stream$3 or (video with i FPRS; EPO; I I ! I 
! ! stream$3)) same server and i JPO; ! ! ! ! 
! ! (@ad<"20040430") and ((dynamic$5 I DERWENT; ! ! i ! 
! i or automatical$5) near3 (upshift$3 or i I BM_ TDB ! ! i ! 
i i downshift$3 or upconvert$3 or i ! ! i ! 

.......... ...! ................... ...! ~g~0~~~~.~!:!.~~ .. ~.~ .. ~.~~~.~1)J .................... J ........................ ...! ...................... ...! ................. ...! ........................ ..! 
L203 88 i (((multiple or plurality or many or I US-PGPUB; I OR I ON i 2014/08/21 I 

i three or two) near5 (version or ! USPAT; i i ! 22:43 i 
i format$4 or copies or cop$4))) i USOCR· I I i I 
I same3 (stream$3 or (video with I FPRS; EPO; i i ! i 
! stream$3)) same server and i JPO; ! ! ! ! 
! (@ad<"20040430") and ((dynamic$5 I DERWENT; ! ! i ! 
i or automatical$5) near3 ( upshift$3 or i I BM_ TDB ! ! i ! 
i downshift$3 or upconvert$3 or i ! ! i ! 
i downcovnert$3 or chan$4)) and i ! ! i ! 
I "709"/$$$.ccls. i I I i I 

,,,,,,,,,,,,,,,,,,,,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,' ,,,,,,,,,,,,,,,,,,,,,,,,,,,',,,,,,,,,,,,,,,,,,,,,,,,,',,,,,,,,,,,,,,,,,,,,, ,,,,,,,,,,,,,,,,,,,,,,,,,,' 

L204 32 i (((multiple or plurality or many or I US-PGPUB; I OR 
I three or two) near5 (version or ! USPAT; i 
i format$4 or copies or cop$4))) I USOCR; I 
i same3 (stream$3 or (video with I FPRS; EPO; i 
I stream$3)) same server and I JPO; I 
! (@ad<"20040430") and ((dynamic$5 I DERWENT; ! 
i or automatical$5) near3 ( upshift$3 or i I BM_ TDB ! 
i downshift$3 or upconvert$3 or i ! 
i downcovnert$3 or chan$4)) and I i 

t l 

i 2014/08/21 I 
i 22:43 i 

L205 I,,,,,,_ 20864 1,,,,,,, "709""/230-234.cds. I ~~B; I OR I,,,,,,_ ON I ~~~:08/211 

i FPRS; EPO; i I i 
' ' I ~~WENT; I ' I I 

.......... , .. ! .................. , .. ! .................................................................................. , .. I I_BM_ TDB ...... i ...................... , .. ! ................ , .. ! .......................... ! 
L206 ! 3588 ! (multi-rate and (stream$3 or (video i US-PGPUB; ! OR ! ON i 2014/08/21 ! 

! 1,,,,,,,,, with stream$3))) i USPAT; ! ! i 22:43 ! i IUSOCR; i i ! i 
, ' FPRS· EPO· , , ' , 
: IJPO;, , : : I : 
i . i DERWENT i i i i 

............. l .................... j ...................................................................................... 11 BM_ TDB . .'. l ........................ l .................. ! ........................ l 
L207 I 49 I (multi-rate and (stream$3 or (video I US-PGPUB; I OR I ON i 2014/08/21 I 

! !,,,,,,,,,_ with stream$3))).ti. i USPAT; ! ! ! 22:43 ! i lusocR; i i ! i 
' i FPRS· EPO· , , i , 

I I JPO;, _, I I I I 
, , i DERWENT, , , ; , 

............. ! .................... .! .................................................................................. J 1.BM_TDB ..... i ......................... i ................... i .......................... ! 
L208 8 ("20020174434" I "20030067872" I US-PGPUB; OR ON i 2014/08/21 

"20040030797").PN. USPAT; i 22:43 
USOCR; i 
FPRS; EPO; i 
JPO; i 
DERWENT; i 
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I[ :[ ll 1[1 BM TDB :[ :[ ll : 
IL2o9 i44 ic·20020174434" 1 "20030067872" 1 1us-ffiPUB; ioR ioN i2014108121i 
I : I "20040030797").PN. or I USPAT; : : j 22:43 : 
i i i ("20020073167" I "20050123058" I i USOCR· i i 1 i I I i "20070024705" I "20080028428" I I FPRS; EPO; I I I I 
I : j "20080056373" I "6091775" I I JPO; : : j : 
I : i "6091777" I "6510553" I "6731600" 11 DERWENT; : : i : 
I i I "6732183" I "6968387" I "7075986" I I I BM_ TDB i i i i 
I i ! "7349976").PN. I i i i i 
I L210 : 21 ! L209 and (stream$3 or (video with I US-PGPUB; : OR 1,,,,,,,,,,,, ON i 2014/08/21: 

I, I, i, FPRS·, EPO·, :, I I I i 1,,,,,,_ stream$3)) I~~~~; I i 22:43 i 

I I 1 ............. 1 ..................... 1 ...................................................................................... 1~3b~T; .. 1 ......................... 1 ................... 1 I 
I L211 : 1 i L209 and (stream$3 or (video with I US-PGPUB; : OR : ON i 2014/08/21: 
I : i stream$3)) and ((plurality or many or I USPAT; : : i 22:43 : 
I : i multiple) near5 (version or format or I USOCR; : : i : 
i i i cop$3)) i FPRS· EPO· i i i i 
I I I IJPO;, , I I I I 
I : i ! DERWENT; : : i : 
I ----------·--: ------------------·--! ----------------------------------------------------------------------------------·-- I I_BM_ TDB------: ----------------------·--: --------------·-- j --------------------------: 
I L212: 4 i L209 and (stream$3 or (video with I US-PGPUB;: OR : ON i 2014/08/21: 
I : i stream$3)) and ((plurality or many or I USPAT; : : i 22:43 : 
I : i multiple) near5 (version or format or I USOCR; : : i : 
I : i cop$3 or quality or (high and low))) I FPRS; EPO; : : i : 

I J I 1~3b~T;I J J I 
I L213: 1173017 i (plurality or many or three or two or I US-PGPUB;: OR : ON i 2014/08/21: 
I : ! multiple) near5 (file or cop$3 or I USPAT; : : i 22:43 : 
I : ! version or format$3 or compress$5) I USOCR; : : i : 
i i i i FPRS· EPO· i i i i 
I i i IJPO;, , i i I i 
i , , i DERWENT· , , i , 

!-------------! ------------------·-- ! --------------------------------------------------------------------------------------! I_ BM_ TDB _ _' --!-------------------------! ----------------·-- !--------------------------! 
I L214: 1239 i ((plurality or many or three or two or I US-PGPUB;: OR : ON i 2014/08/21: 
I : i multiple) near5 (file or cop$3 or I USPAT; : : i 22:43 : 
I : i version or format$3 or compress$5)) I USOCR; : : i : 
I : i with ((automatic$4 or dynamic$5) I FPRS; EPO;: : i : 
i : ! near5 (switch$3 or chang$3 or i JPO; : : ! : 
I : i upshift$3 or downshift$3 or I DERWENT; : : i : 
I : i upconvert$3 or downconvert$3)) I I BM_ TDB : : i : 
I L215 : 138 ! L214 and "709"/$$$.ccls. I US-PGPUB; : OR : ON i 2014/08/21: 
i i i i USPAT i i i 22 '43 i 

I I I I ~~iRJPO- I I I . I 

1 ............. 1 ............... 1 ...................................................................................... l~~~T;'l ........................ l ....1, 
I L216 i 68 i L214 and "709"/$$$.ccls. and I US-PGPUB; i OR i ON i 2014/08/21 i 
I : ! @ad< "20050408" I USPAT; : : ! 22:43 : 

I I I l~~ffi;I I I I 
' , , , DERWENT· , , i , 

! ........... ..I ................... ..I .................................................................................. ...11. BM_ TDB _ _' __I ....................... ..1 ................... ! ........................ ..1 r17 in! L214 and "709"/230-234.ccls. and US-PGPUB; jnR jnN j2014/08/21 
I i i @ad< "20050408" USPAT; i i i 22:43 

I I I USOCR; I I I 
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i i FPRS· EPO· i 
I IJPO·, , : 

l_,_,_l~~~~l_,_;__c 
i L218 i 741 I ((plurality or many or three or two or I US-PGPUB; : OR i,,,',,,,,,,, ON ! 2014/08/21 j 
I i I multiple) near5 (file or cop$3 or I USPAT; : i 22:43 : 

I,,,,, I,,,, I version or format$3 or compress$5)) I' USO,CR; :' i i 
I with ((automatic$4) near5 (switch$3 I FPRS; EPO;: I,,,_ I,,, 
I or chang$3 or upshift$3 or I JPO· i 

I : I downshift$3 or upconvert$3 or I DERWENT; : , ; , 
I : I downconvert$3)) 11 BM_ TDB : : ! : 

I L219: 742 I ((plurality or many or three or two or I US-PGPUB;: OR : ON j2014/08/21: 
I : ! multiple) near5 (file or cop$3 or I USPAT; : : i 22:43 : 
I : ! version or format$3 or compress$5 orl USOCR; : : i : 
I : i (bit adj2 rate or bit-rate))) with I FPRS; EPO;: : i : 
I : i ((automatic$4) near5 (switch$3 or I JPO; : : i : 
I : i chang$3 or upshift$3 or downshift$3 I DERWENT; : : i : 
I : ! or upconvert$3 or downconvert$3)) I I BM_ TDB : : ! : 

I L220: 5 ! L219 and "709"/230-234.ccls. and i US-PGPUB;: OR : ON !2014/08/21! 
I : ! @ad< "20050408" I USPAT; : : ! 22:43 : 
i : i i USOCR· : : i : 
t l l t ' l l ~ l 
i , ; i FPRS· EPO· , , i , 

l_l_l_l~3b~TiJ_I_I_ 
I L221 : 23849 ! (stream$3 or (video with stream$3)) I US-PGPUB; : OR : ON i 2014/08/21: 
I : i and ((plurality or many or multiple) I USPAT; : : i 22:43 : 

I j I,,,,,,_ near8 automat$5) I USOCR; ! ! ! ! 
i , i FPRS· EPO· , , i , 

1 ............. 1 ............... 1 ...................................................................................... 1~3b~T;'l ........................ l ....1. 
I L222 : 13449 i (stream$3 or (video with stream$3)) I US-PGPUB; : OR : ON i 2014/08/21: 
I : i and ((plurality or many or multiple) I USPAT; : : i 22:43 : 
I : ! near4 automat$5) I USOCR; : : ! : 

I I I I j~~; EPO; I I I I 
, , i , DERWENT , , i , 

! ........... ..I ................... ..I .................................................................................. ...11. BM_ TDB .. , __I ....................... ..1 ................... ! ........................ ..1 
I L223 : 73 i (stream$3 or (video with stream$3)) I US-PGPUB; : OR : ON i 2014/08/21: 
I : i and ((plurality or many or multiple) I USPAT; : : i 22:43 : 
I : i near4 automat$5) and 709/231.ccls. I USOCR; : : i : 

I I I l~:~'I I I I 
1 ............ i .................... .! .................................................................................... ..i l_BM_ TDB ..... : ........................ : ................. J .......................... : 
I L224 : 0 ! (stream$3 or (video with stream$3)) I US-PGPUB; : OR : ON i 2014/08/21: 
I : ! and ((plurality or many or multiple) I USPAT; : : i 22:43 : 
I : i near4 automat$5) and 709/231.ccls. I USOCR; : : i : 
I : i and (upshift$3 or downshift$3 or I FPRS; EPO;: : i : 
I : i upconvert$3 or downconvert$3) I JPO; : : i : 

1 ............. 1 .................... 1 ...................................................................................... 1 ~BE:1~~T; .. 1 ........................ 1 .................. 1 .......................... 1 

I L225 : 3 i (stream$3 or (video with stream$3)) I US-PGPUB; : OR : ON i 2014/08/21: 
I : i and ((plurality or many or multiple) I USPAT; : : i 22:43 : 
I : i near4 automat$5) and 709/230- I USOCR; : : i : 
i : ! 234.ccls. and (upshift$3 or i FPRS; EPO;: : ! : 
I : ! downshift$3 or upconvert$3 or I JPO; : : i : 
I : i downconvert$3) I DERWENT; : : i : 
I _____________ : _____________________ ! ------------------------------------------------------------------------------------- I I_BM_ TDB ______ : _________________________ : _________________ j __________________________ : 
IIL226 1114726 11709/231-234.ccls. llus-PGPUB; ljoR ljoN !!2014/08/21 I 
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i USPAT; i 22:43 
lusocR· : 
I FPRS; EPO; : I,,,_ 

iJPO· : 

' i I DERWENT; : ' i ' 

............ .! ..................... ! ................................................................................... J 1.BM_TDB ... .J ....................... ..i ................... i ........................ ..! 
L227 i 6098 i 709/231-234.ccls. and I US-PGPUB; i OR i ON i 2014/08/21 i 

: : @ad< "20050408" I USPAT; : : i 22:43 : 
: i i USOCR· i i i i 
l l t ' l l ~ l 
' ' · FPRS· EPO· ' ' ' ' i I IJPO;, , i i I i 
, i ' DERWENT· , , i , 

.......... , .. : ..................... 1 .................................................................................. , .. I 1_BM_ TDB .. , .. : ...................... , .. : ................ , .. ! .......................... : 
L228 : 851 i L227 and ((multiple or plurality or I US-PGPUB; : OR : ON i 2014/08/21: 

: 1,,,,,,,,, many or three) near5 files) I USPAT; : : i 22:43 : 
: IUSOCR; : : ! : 
' ' FPRS· EPO· , , i , 

: IJPO;, , : : I : 
i . i DERWENT· i i i i 

............ .J .................... ! .................................................................................... ..1 I BM_ TDB . .'. J ........................ J .................. ! ........................ J 
L229 i 733 i L227 and ((multiple or plurality or I US-PGPUB; i OR i ON i 2014/08/21 i 

: !,,,,,,,,,_ many or three) near3 files) I USPAT; : : ! 22:43 : I lusocR; I I ! I 
' i FPRS· EPO· , , i , 

I I JPO;, _, I I I I 
, , i DERWENT, , , ; , 

............. : .................... .! .................................................................................. J 1.BM_TDB ..... : ......................... : ................... i .......................... : 
L230 i 276 i L227 and ((multiple or plurality or I US-PGPUB; i OR i ON i 2014/08/21 i 

: !,',,,,,,,, many or three) near3 copies) I USPAT; : : ! 22:43 : i i USOCR· i i i i 
: I FPRS· EPO· : : i : 
I IJPO;, _, I I I I 
, , i DERWENT, , , ; , 

............ : .................... .! .................................................................................... ..! 1.BM_TDB ..... : ........................ : ................. ..! .......................... : 
L231 : 1 i L227 and ((multiple or plurality or I US-PGPUB; : OR : ON i 2014/08/21: 

: ! many or three) near3 copies) near5 I USPAT; : : ! 22:43 : 

! !,,,,,,_ (encod$3 or bit-rate or qualilty) I USOCR; j j ! j 
' ' FPRS· EPO· , , i , 

_l_1_l~~~T;'l_l_l_i 
L232 :18 jl227and ((multiple or plurality or IUS-PGPUB; :OR :ON j2014/08/21: 

: i many or three) near3 (copies or I USPAT; : : i 22:43 : 
: : files)) near5 (encod$3 or bit-rate or i USOCR; : : i : 
: ! qualilty) I FPRS; EPO; : : ! : 
: ! IJPO; : : ! : 
, i ' DERWENT· , , i , 

............. ! ..................... ! ..................................................................................... 11.BM_ TDB .. ' .. ! ......................... ! ................. l .......................... l 
L233 : 1 i L227 and ((multiple or plurality or I US-PGPUB; : OR : ON i 2014/08/21: 

i i many or three) near3 (copies))with I USPAT; i i ! 22:43 i 
i i ( encod$3 or bit-rate or qualilty) i USOCR· i i i i 
: I FPRS- EPO· : : i : 
: IJPO;, , : : I : 
i . i DERWENT· i i i i 

............ : .................. .J .................................................................................... J 1.BM_TDB . .' .. 1 ........................ : ................. J .......................... : 
L234 1 L227 and ((multiple or plurality or US-PGPUB; OR ON i 2014/08/21 

many or three) near3 (copies)) with USPAT; i 22:43 
( encod$3 or bit-rate or qualilty) USOCR; ! 

FPRS· EPO· i 
JPO;, , ! 
DERWENT; i 

~ 
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II :l H 111 BM_ TDB :l :l H : 
I L235 i 276 i L227 and ((multiple or plurality or i US-PGPUB; i OR i,,,',,,,,,,,_ ON i 2014/08/21 i 
I : !,,,,,,,,,_ many or three) near3 (copies)) I USPAT; : i 22:43 : I I lusocR; I ! I 
i , i FPRS· EPO· , i , 

I I I JPO;, _, I I I 
i , , i DERWENT, , , ; , 

! ............. : .................... .! .................................................................................. J I_ BM_ TDB ...... : ......................... : ................... i .......................... : 
I L236 : 1 i L227 and ((multiple or plurality or I US-PGPUB; : OR : ON i 2014/08/21: 
! : i many or three) near3 (copies)) near5 ! USPAT; : : i 22:43 : 
I : i (bit adj3 rate) I USOCR; : : i : 
i i i i FPRS· EPO· i i i i 

1 ............ 1 ..................... 1 J~~~T;•.1 ........................ 1 ................... 1 .......................... 1 

IL237 !8 l@ad<"20050408" and ((multiple or !US-PGPUB; :OR :ON !2014/08/21! 
I : i plurality or many or three) near3 I USPAT; : : i 22:43 : 
I : i (copies)) near5 (bit adj3 rate) I USOCR; : : i : 
i i i i FPRS· EPO· i i i i 

l_l_l_l~~~T;J_l_l_i 
I L238 : 905 i (dynamic near5 stream$3).ti. I US-PGPUB; : OR : ON i 2014/08/21: 
i i i i USPAT i i i 22 '43 i 

I I I l~~RJ,I I 1 · I 
' , i ' DERWENT , , i , 

I _____________ : """""""""'"I """""""""""""""""""""""""""""""""""""""""'" I 1_BM_ TDB __ , __ : """""""""""'": """""""'" l __________________________ : 
IL239 :315 j(dynamicnear5stream$3).ti. and !US-PGPUB; :OR :ON j2014/08/21: 
i i i @ad< "20050408" i USPAT; i i i 22:43 i 

1 ............ 1 ..................... 1 J~~~'.1 ........................ 1 ................... 1 .......................... 1 
IL240!16 i(dynamicnear5stream$3).ti.and !US-PGPUB;lOR :ON !2014/08/21! 
I : ! @ad< "20050408" and 709/230- I USPAT; : : i 22:43 : 
I : ! 234.ccls. I USOCR; : : ! : 
i i i i FPRS· EPO· i i i i 
I I I IJPO;, , I I I I 
i , ; i DERWENT , , i , 

! """""'": """""""""" I ______________________________________________________________________________________ I I BM - TDB .: ": """""""""""": """"""""" ! """"""""""""": 
IL241 :3 j"5832300".pn. \US-PGPUB;:OR :ON j2014/08/21: 
i ' i i USPAT ' ' i 22 '43 ' 

I I I l~~RJ,I I 1 · I 
i i i i DERWENT; i i i i 
i _____________ ! _____________________ ! ----------------------------------------------------------------------------------·-- i I_BM_ TDB ______ i _________________________ ! --------------·-- j __________________________ ! 
I L242: 0 I,,,,,,,,,,,,_ (dautomatic$4 near5 stream$3).ti. I US-PGPUB;: OR : ON i 2014/08/21: i i i USPAT; i i i 22:43 i 
i i i USOCR· i i i i 
I : I FPRS· EPO· : : i : 
I I IJPO;, , I I I I 
i , . i DERWENT , , i , 

1 ............ ! .................. .J .................................................................................... J 1_BM_ TDB _ _' .. j ........................ j .................. J .......................... j 
r43 'n28 I (automatic$4 near5 stream$3).ti. US-PGPUB; :nR rN 12□ 14/08121 
i i i USPAT; i i i 22:43 
I : I USOCR; : : I 
i , i FPRS· EPO· , , i 
; ; : ' '; ; : 
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IJPO; ' 
i , , ! DERWENT; i , , , 
I ____________ : ____________________ _I ____________________________________________________________________________________ j l_BM_ TDB _____ : """""""""""": _________________ j """"""""""""": 
IL244\358 l@ad<"20050408"andl243 !US-PGPUB;\OR :ON !2014/08/21\ 
i i i i USPAT i i i 22 '43 i 

I I I I ~~iRJPO. I I I ' I 
l_l_l_l~~~T;'I_I_I_I 
I L245 : 0 I (automatic$4 near5 stream$3 with I US-PGPUB; : OR : ON i 2014/08/21: 
I i ! (upshif$3 or downshif$3 or I USPAT i i i 22'43 i 

I I I upronvert$3 or downconvert$3)) ti I ~~ffi; I I I · ! 

i , , i DERWENT, , , ; , 
I _____________ : _____________________ ! ------------------------------------------------------------------------------------- I I_BM_ TDB ______ : _________________________ : _________________ j __________________________ : 
I L246 : 0 i (automatic$4 near5 stream$3 with I US-PGPUB; : OR : ON i 2014/08/21: 
I : i (upshift$3 or downshift$3 or I USPAT; : : i 22:43 : 
I : i upconvert$3 or downconvert$3)) .tL I USOCR; : : i : 

1 ............ 1 ..................... 1 J~~~'.1 ........................ 1 ................... 1 .......................... ! 
I L247 : 0 ! (automatic$4 with stream$3 with I US-PGPUB; : OR : ON i 2014/08/21: 
I : ! (upshift$3 or downshift$3 or I USPAT; : : ! 22:43 : 
I I 1. upconvert$3 or downconvert$3)) .tL I USOCR; i i ! i 
' ' • ' FPRS· EPO· , , i , 

l_l_1_l~~~T;'I_I_I_I 
I L248 : 5 i ( stream$3 with (upshift$3 or I US-PGPUB; : OR : ON i 2014/08/21: 
I : i downshift$3 or upconvert$3 or I USPAT; : : i 22:43 : 
I : i downconvert$3)).tL I USOCR; : : i : 
I I I I j~~; EPO; I I I I 
I : i I DERWENT; : : i : 
I _____________ : _____________________ ! ------------------------------------------------------------------------------------- I I_BM_ TDB ______ : _________________________ : _________________ j __________________________ : 
I L249 : 0 i ( stream$3 with (video with I US-PGPUB; : OR : ON i 2014/08/21: 
I : jstream$3)).tL and (automatic$4 I USPAT; : : j22:43 : 
I : ! near4 switch$3 near4 different near4 I USOCR; : : ! : 
I i i quality) I FPRS; EPO; i i ! i 

1 ............ 1 ..................... 1 ...................................................................................... l~~~T; .. 1 ........................ 1 ................... 1 .......................... 1 

I L250 : 0 i ( stream$3 with (video with I US-PGPUB; : OR : ON ! 2014/08/21: 
i : ! stream$3)) and (automatic$4 near4 i USPAT; : : ! 22:43 : 
I : ! switch$3 near4 different near4 I USOCR; : : i : 
I : ! quality) I FPRS; EPO; : : ! : 

I I I I ~~WENT I I I I 
! ____________ _! --------------------- j -----------------------------------------------------------------------------------_j I_ BM_ TDB _, __j ________________________ _! ------------------- ! ________________________ __! 

I L251 : 2163208 i (dynamic$3 and switch$3 and I US-PGPUB;: OR : ON i 2014/08/21: 
I : i stream$3 or video) I USPAT; : : i 22:43 : 

I i i IUSOCR; i i i i 
i , ; i FPRS· EPO· , , i , 

I : I IJPO;, , : : I : 
I : i I DERWENT; : : i : 
I _____________ : _____________________ ! ------------------------------------------------------------------------------------- I I_BM_ TDB ______ : _________________________ : ___________________ ! __________________________ : 

Irl252 i.I525324 il(dynamic$3 a~d swit_ch$3 and IIus-PG~UB; i.~.ION 1120~4/08/21 i. 
i : i stream$3 or video) .t1. i USPAT, :I i !122.43 : 
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1usocR; , 
I FPRS; EPO; : 
iJPO· i 

i ' ' I DERWENT; : ' i ' 

I _____________ : _____________________ : ----------------------------------------------------------------------------------·-- I I_BM_ TDB ______ : _________________________ : --------------·-- j __________________________ : 
I L253 : 1 : (dynamic$3 and switch$3 and I US-PGPUB; : OR : ON j 2014/08/21: 
I : i stream$3 and video) .tL I USPAT; : : i 22:43 : 

1 ............ 1 ..................... 1 J~~~'.1 ........................ 1 ................... 1 .......................... i 
I L254 : 1 ! (dynamic$3 and switch$3 and I US-PGPUB; : OR : ON i 2014/08/21: 
I : ! (stream$3 and video)).tL I USPAT; : : i 22:43 : 

I : I IUSOCR; : : ! : 
' , i ' FPRS· EPO· , , i , 

l_l_l_l~~~T;J_I_I_I 
I L255 : 1 i (dynamic$3 and (switch$3 or shivt$3 I US-PGPUB; : OR : ON i 2014/08/21: 
I : i or upshift$3) and (stream$3 and I USPAT; : : i 22:43 : 
I : i video)).tL I USOCR; : : i : 

I I I I j~~; EPO; I I I I 
' , i ' DERWENT , , i , 

I _____________ : _____________________ I _____________________________________________________________________________________ I I_BM_ TDB __ , __ : _________________________ : """""""'" l __________________________ : 
I L256 : 14 i (automatic$4 and (switch$3 or I US-PGPUB; : OR : ON i 2014/08/21: 
I : i shivt$3 or upshift$3) and (stream$3 I USPAT; : : i 22:43 : 

i i I',, and video)).tL i USOCR· i i i i I : • I FPRS· EPO· : : i : 

I I I ~~~ENT_, I I I I 
I ____________ ! """""""""J """"""""""""""""""""""""""""""""""""""""""J 1 _BM_ TDB __ ' __ j """""""""""" j """"""""'J """"""""""""" j 
IL257 :15 !(automatic$4and (switch$3 or !US-PGPUB; :OR :ON !2014/08/21: 
I : I shift$3 or upshift$3) and (stream$3 I USPAT; : : j 22:43 : 
I : ! and video)).tL I USOCR; : : ! : 
i i i i FPRS- EPO· i i i i 
I I I IJPO;, , I I I I 
i , ; i DERWENT· , , i , 

! ____________ _! ------------------·-- ! ----------------------------------------------------------------------------------·_j I_ BM_ TDB _ _' __j ________________________ _! ----------------·-- ! ________________________ __! 

r58 'LJ45' (automatic$4 and (switch$3 or 11 □ERWENT 'DR :□Ni 2014/08/21: 
I : i shift$3 or upshift$3) and (stream$3 I : : i 22:43 : 
! ____________ _: ____________________ ! and __ video)) __________________________________________________________ J __________________________ _: ______________________ __: __________________ ! ________________________ __: 

r59 'DI (automatic$4 near5 (switch$3 or IIDERWENT 'DR :□Ni 2014/08/21: 
I : i shift$3 or upshift$3) near5 (stream$3 I : : i 22:43 : 
I : jandvideo)) I : : ! : 
IIL260 i□I (automatic$4 near5 (copies or files or ll □ERWENT !DR i□N i 2014/08/21 i 
I : i versions) near5 (stream$3 and I : : i 22:43 : 
I : ! video)) I : : ! : 

rt !Do I (multiple or many or three or rERWENT !DR i□N i 2014/08/21 i I : i plurality) near5 ((files or version) I : : i 22:43 : 
i : ! near5 ( quality or bit-rate or bit adj i : : ! : 
I ____________ : ____________________ _! rate)) _______________________________________________________________________ J ----------------------·--: ------------------------: _________________ j --------------------------: 
I L262 : 956 ! (multiple or many or three or I US-PGPUB; : OR : ON i 2014/08/21: 
I : ! plurality) near5 ((files or version) I USPAT; : : i 22:43 : 
I : i near5 ( quality or bit-rate or bit adj I USOCR; : : i : 
I : ! rate)) I FPRS; EPO;: : i : 
I : ! IJPO; : : ! : 
i , ; i DERWENT· , , i , 

! ____________ _! -------------------- ! ------------------------------------------------------------------------------------__! I BM_ TD B _ _' __j ______________________ __! ------------------ ! ________________________ __! 
ir--:1 :I ii 'I 'I :I 
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L264!223139 l(multipleormanyorthreeor iUS-PGPUB;!OR !ON !2014/08/21! 

: I',,,,,, plurality) near5 ((files or version)) I USPAT; : : i 22:43 : 
i • I USOCR· i i i : 
: I FPRS· EPO· : : i : 
I I JPO;, _, I I I I 
, , i DERWENT, , , ; , 

............. : ..................... ! ..................................................................................... I I.BM_ TDB ...... : ......................... : ................. j .......................... : 
L265 : 2953 I'',,,,,,,, L264 and 709/230-234.ccls. I US-PGPUB; : OR : ON i 2014/08/21: i • I USPAT; i i I 22: 43 i 

i i USOCR· i i i i 
: I FPRS- EPO· : : i : 
: IJPO;, , : : I : 
i . i DERWENT· i i i i 

............ j .................. .J .................................................................................... J 1 _BM_ TDB .. ' .. j ........................ j ................. J .......................... j 
L266 : 1281 i L264 and 709/230-234.ccls. and I US-PGPUB; : OR : ON l 2014/08/21: 

: I'',,,,_ @ad< "20050408" I USPAT; : : ! 22:43 : i • lusocR; i i I i 
' ' FPRS- EPO· , , i , 

I IJPO;, _, I I I I 
, ; i DERWENT, , , ; , 

............ .! ..................... I ................................................................................... J 1. BM_ TDB ... .J ........................ .! ................... I ........................ ..: 
L267 i 28 I L264 and 709/230-234.ccls. and I US-PGPUB; i OR i ON l 2014/08/21 i 

i i (upshift$3 or downshift$3 or I USPAT; i i ! 22:43 i 
: I upcovert$3 or downconvert$3) i USOCR; : : I : 

I I I j~~; EPO; I I I I 
, i ' DERWENT· , , i , 

............. : ..................... 1 ..................................................................................... I 1.BM_ TDB .. , .. : ......................... : ................... 1 .......................... : 

L268 : 12 ! L264 and 709/230-234.ccls. and I US-PGPUB; : OR : ON i 2014/08/21: 
: i ((upshift$3 or downshift$3 or I USPAT; : : i 22:43 : 
i i upcovert$3 or downconvert$3) with i USOCR· i i i i 
i i (quality)) I FPRS- EPO· i i i i 
: IJPO;, , : : I : 
i . i DERWENT· i i i i 

............ .J .................... ! .................................................................................... J I BM_ TDB .:. J ........................ J .................. ! ........................ J 
L269 :18 j709/230-234.ccls. and ((upshift$3 or !US-PGPUB; :OR :ON j2014/08/21: 

: I downshift$3 or upcovert$3 or I USPAT; : : j 22:43 : 
: ! downconvert$3) with (quality with I USOCR; : : i : 
: i (video or stream$3))) I FPRS; EPO;: : i : 
i ! IJPO; i i ! i 
, i ' DERWENT· , , i , 

............ _! ................... J .................................................................................. ...1 I.BM_ TDB . .'..! ....................... ..! ................... ! ........................ ..! 
L270 : 28 i ((upshift$3 or downshift$3 or ! U&PGPUB; : OR : ON i 2014/08/21: 

: i upcovert$3 or downconvert$3) with I USPAT; : : i 22:43 : 
: i (quality with (video or stream$3))) I USOCR; : : i : 
' i ' FPRS- EPO· ' ' i ' I I IJPO;, , I I I I 
, i i DERWENT· , , i , 

............. ! ..................... 1 ..................................................................................... I1.BM_ TDB .. ' .. ! ......................... ! ................... 1 .......................... l 

L271 100721 microsoft.as. U&PGPUB; OR ON i 2014/08/21 
USPAT; l 22:43 
USOCR; i 
FPRS- EPO· l 
JPO;, , ! 

~ 
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ll ............ 11 ..................... 11 ...................................................................................... ll ~BE:1~~T; .. 11 ........................ 11 ................... 11 .......................... I 
IL272 \1733 l'',,,,,,,microsofLas. and (stream$3).tL !US-PGPUB; !OR l'',,,,,,_ON !2014/08/21! I i • I USPAT; i • ! 22: 43 i 
I i IUSOCR; i ! i 
' ' ' FPRS· EPO· , i , 

1 ............. 1 ..................... 1 ...................................................................................... 1~3b~T;'.1 ......................... 1 ................... 1 .......................... 1 

I L273: 753 ! microsofLas. and (stream$3).tL and I US-PGPUB;: OR : ON i 2014/08/21: 
I i !. @ad< "20050408" i USPAT i i i 22'43 i I I 1 1~~ffi;I I 1 · ! 

i , , i DERWENT, , , ; , 

I ............. : ..................... ! ..................................................................................... I I_BM_ TDB ...... : ......................... : ................... ! .......................... : 
I L274 : 7 i microsofLas. and (stream$3 with I US-PGPUB; : OR : ON i 2014/08/21: 

I : I'',,,,_ quality) .tL and @ad< "20050408" I USPAT; : : i 22:43 : 
i i • i USOCR· i i i i 
I : I FPRS· EPO· : : i : 
I I IJPO;, , I I I I 
i , . i DERWENT , , i , 

! ............. l .................... l ...................................................................................... ! I BM_ TDB .. '. l ........................ l .-................ ! ...................... , l 
I L275 : 0 i (automatica$3 near5 switch$3 near5 I US-PGPUB; : OR : ON i 2014/08/21: 
i : ! (different near5 qualit$5) near5 (files i USPAT; : : i 22:43 : 
I : ! or version)) I USOCR; : : ! : 
i i i i FPRS· EPO· i i i i 
I I I IJPO;, , I I I I 
i , ; i DERWENT , , i , 

! ............ J ..................... j ................................................................................... ...1 I_ BM_ TDB., _j ........................ J ................... ! ........................ ..: 
I L276 : 0 i (automatic$5 near5 switch$3 near5 I US-PGPUB; : OR : ON i 2014/08/21: 
I : i (different near5 qualit$5) near5 (files I USPAT; : : i 22:43 : 
I : i or version)) I USOCR; : : i : 
i i i i FPRS· EPO· i i i i 

l_l_i_l~3b~TiJ_I_I_ 
I L277 : 0 ! (automatic$5 near5 switch$3 near5 I US-PGPUB; : OR : ON i 2014/08/21: 
I : i ((different near5 qualit$5) near5 (files! USPAT; : : i 22:43 : 
I : ! or version))) I USOCR; : : i : 
i i i i FPRS· EPO· i i i i 

1 ............. 1 ............... 1 ...................................................................................... 1~3b~T;'l ........................ l ....1, 
I L278 : 1 i ((automatic$5 near5 (switch$3 or I US-PGPUB; : OR : ON i 2014/08/21: 
I : i upshift$3 or downshift$3 or I USPAT; : : i 22:43 : 
I : ! upconvert$3)) with ( ( different near5 I USOCR; : : ! : 
I : ! qualit$5) near5 (files or version))) I FPRS; EPO; : : i : 
I i i IJPO; i i ! i 
' , i ' DERWENT , , i , 

! ............ J ................... J .................................................................................. ...1 1. BM_ TDB .. , _j ....................... ..: ................... ! ........................ ..: 
I L279 : 6 i ((automatic$5 near5 (switch$3 or I US-PGPUB; : OR : ON i 2014/08/21: 
I : i upshift$3 or downshift$3 or I USPAT; : : i 22:43 : 
I : i upconvert$3)) with ((qualit$5) near5 I USOCR; : : i : 
I : i (files or version))) I FPRS; EPO;: : i : 

I I I I ~~WENT; I I I I 
1 ............ : .................... .i .................................................................................... ..11.BM_TDB ..... : ........................ : ................. ..! .......................... : 

I i i I USPAT; i i !22:43 
rs□ 'nil"20050262257".pn. I US-PGPUB; :nR 'l°N 12□ 14/08121 
I I I lusocR; I I I 
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i i FPRS· EPO· i 
I IJPO·, , : 

l_,_,_l~~~~l_,_i__c 
I USOCR; : i : 

1"20050262257".pn. and (ration or !US-PGPUB; :OR l,',,,,,,,,,,_ON !2014/08/21j 
I,,,,,,,,,_ average) I USPAT; : i 22:43 : 

l~;EFD;I I ! 

IL282 :1 1"20050262257".pn. and (ratio or !US-PGPUB; :OR :ON j2014/08/21: 
I : I average) I USPAT; : : j 22:43 : 
I i i lusocR; i i ! i 
' ' ' ' FPRS· EPO· ' ' i ' 
I i I IJPO;, , i i I i 
i , , i DERWENT , , i , 

!-------------! --------------------- ! --------------------------------------------------------------------------------------! I_ BM_ TDB _, --!-------------------------! ------------------- !--------------------------! 
!L283 :O j"20050262257".pn. and (sub-partsor1US-PGPUB; :OR :ON j2014/08/21j 
I : i subparts) I USPAT; : : i 22:43 : 
, , , , LJSOCR· , , ; , 
t l l t ' l l ~ l 
i , , i FPRS· EPO· , , i , 

l_l_l_l~3b~TiJ_I_I_ 
IL284 \1 !"20050262257".pn. and (safe$3) !US-PGPUB; :OR :ON !2014/08/21\ 
i i i i USPAT i i i 22 '43 i 

I I I I ~~iRJPO- I I I . I 

1 ............. 1 ............... 1 ...................................................................................... 1~3b~T;'l ........................ l ....1. 
IL285:2 1"2002174434".pn. !US-PGPUB;:OR :ON j2014/08/21: 
i i i i USPAT i i i 22 '43 i 

I I I 1~~FD;I I 1 · I 
, , , , DERWENT , , i , 

! ------------_I -------------------_j ----------------------------------------------------------------------------------_j 1_ BM_ TDB--, __I ------------------------_!------------------- ! ------------------------__! 

I L286 i 2 I,,,,,,,,,,,,_ "20020174434".pn. I US-PGPUB; i OR i ON ! 2014/08/21! I j I USPAT; j j !22:43 j 

I i IUSOCR; i i ! i 
i , i FPRS· EPO· , , , , 

I I I JPO;, _, I I I I 
, , , , DERWENT, , , ; , 

1------------: --------------------_! ------------------------------------------------------------------------------------j l_BM_ TDB-----: ------------------------: -----------------j --------------------------: 
IL287\2 !"20020144276".pn. !US-PGPUB;lOR :ON !2014/08/21! 
I i i I USPAT i i i 22'43 i 

I i I lusocR; i i I . i 
' ' ' ' FPRS· EPO· ' ' i ' 

l_l_l_l~3b~T;'I_I_I_I 
I L288: 11 i ("20020078209" I "20040117459" I I US-PGPUB;: OR : ON i 2014/08/21: 
I : i "20050021616" I I USPAT; : : i 22:43 : 
I : i "20060031523").PN. I USOCR; : : i : 
I I I I j~~; EPO; I I I I 
' , , ' DERWENT , , i , 

I -------------I ---------------------1------------------------------------------------------------------------------------- I 1_BM_ TDB--' --I -------------------------1----------------- l --------------------------1 
IIL289 il1 11("20020018209" 1 "20040117459" 1 llus-PGPUB; iloR iloN !12014108121 i 
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i "20050021616" I "20060031523"). PN. I USPAT; i 22:43 
i and clip$4 i USOCR; . i 
i i FPRS; EPO; i I,,,_ 

i iJPO· i 

' I I DERWENT; I ' i ' 

............ .! ..................... ! ................................................................................... J 1.BM_TDB ... .J ....................... ..i ................... i ........................ ..! 
L290 !1 :"20020188745".pn. and play$3 ius-PGPUB; :OR :ON j2014/08/21! 

i i i USPAT i i i 22 "43 i 

I I I ~~iRJPO- I I I . I 
i I IJPO;, , i i I i 
, i ' DERWENT , , i , 

............. 1 ..................... 1 .................................................................................. , .. I 1_BM_ TDB .. ' .. 1 ......................... 1 ................ , .. 1 .......................... 1 

L291 : 0 I,,,,,,,,,,,,_ "20020188745".pn. and tcp i US-PGPUB;: OR : ON i 2014/08/21: i i USPAT; i i i 22:43 i 
: IUSOCR; : : ! : 
' ' FPRS· EPO· , , i , I IJPO;, , I I I I 
i . i DERWENT i i i i 

............ .J .................... ! .................................................................................... ..1 I BM_ TDB . .'. J ........................ J .................. ! ........................ J 
L292:0 :"20020188745".pn.andhttp iUS-PGPUB;:OR :ON j2014/08/21: 

i i i USPAT i i i 22"43 i 

I I l~~RJ,I I I I 
, i , DERWENT , , i , 

............ .1 ................... ..1 .................................................................................. .J 1.BM_TDs .. '..1 ........................ .1 ................... ! ........................ ..1 

L293 i 1 I,,,,,,,,,,,,_ "20020188745".pn. and web I US-PGPUB; i OR i ON ! 2014/08/21! i i USPAT; i i i 22:43 i 
i i USOCR· i i i i 
i i FPRS· EPO· i i i i 
I I JPO;, _, I I I I 
, , i DERWENT, , , ; , 

............ ! .................... .! .................................................................................... ..! 1.BM_TDB ..... i ........................ ! ................. ..! .......................... ! 
L294 :2 l,,,,,,,,,,,,_"20020188745".pn. and internet !US-PGPUB; :OR :ON !2014/08/21! i I USPAT; i i ! 22:43 i 

: IUSOCR; : : ! : 
' ' FPRS· EPO· , , i , 

_l_1_l~~~T;'l_l_l_i 
L295 i 8077890 i ( (plurality or mutiple or two or threee I US-PGPUB; i OR i ON i 2014/08/21 i 

i i or many) near5 tcp mear5 I USPAT; i i i 22:43 i 
i i connection) i USOCR· i i i i 

I I I j~~; EPO; I I I I 
, i , DERWENT , , i , 

............. 1 ..................... 1 ..................................................................................... 11.BM_ TDB .. ' .. 1 ......................... 1 ................. 1 .......................... 1 
L296 ! 4637 i (((plurality or multiple or two or i US-PGPUB; ! OR ! ON i 2014/08/21 ! 

i i threee or many) near5 (tcp near5 I USPAT; i i ! 22:43 i 
i i connection))) i USOCR· i i i i 
i i FPRS· EPO· i i i i 
I IJPO;, , I I I I 
i . i DERWENT i i i i 

............ : .................. .J .................................................................................... J 1.BM_TDB . .' .. 1 ........................ : ................. J .......................... : 
L297 120 (((plurality or multiple or two or US-PGPUB; OR ON ! 2014/08/21 

threee or many) near5 (tcp near5 USPAT; i 22:43 
connection))) and 709/231.ccls. USOCR; ! 

FPRS· EPO· i 
JPO;, , ! 
DERWENT; i 

~ 
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II :l H 111 BM_ TDB :l :l H : 
I L298 i 64 ! (((plurality or multiple) near5 (tcp i US-PGPUB; i OR i,,,',,,,,,,,_ ON ! 2014/08/21 i 
I : I near5 connection))) and I USPAT; : i 22:43 : 

I i 1,,,,,,, 709/231.ccls. I USOCR; i i i 
i , i FPRS· EPO· , i , 

I I I JPO;, _, I I I 
i , , i DERWENT, , , ; , 

! ............. : .................... .! .................................................................................. J I_ BM_ TDB ..... : ......................... : ................... i .......................... : 
I L299 i O 1,,,,,,,,,,,,, "20020188745".pn. and cache ! US-PGPUB; i OR i ON ! 2014/08/21! i i i USPAT i i i 22 '43 i 
I i lusocR; i i I · i 
i , i FPRS· EPO· , , , , 

I I IJPO;, _, I I I I 
i , , i DERWENT, , , ; , 

1 ............ i .................... .! .................................................................................... ..i l_BM_ TDB ..... : ........................ : ................. J .......................... : 
IL300 :o !"20020188745".pn. and operator !US-PGPUB; :OR :ON !2014/08/21! 
i i i i USPAT i i i 22 '43 i 

I I I I ~~iRJPO- I I I . I 
l_l_l_l~~~T;'I_I_I_I 
I L301 : 1 i "20020188745".pn. and separate I US-PGPUB;: OR : ON i 2014/08/21: 
i i i i USPAT i i i 22 '43 i 

I I I l~~RJ,I I 1 · I 
' , i ' DERWENT , , i , 

I _____________ : _____________________ I _____________________________________________________________________________________ I I_BM_ TDB __ , __ : """""""""""'": ""'"""""" l __________________________ : 
I L302: 1 j "20050262257".pn. and (cache) I US-PGPUB;: OR : ON i 2014/08/21: 
i i i i USPAT i i i 22 '43 i 

1 ............ 1 ..................... 1 J~~~'.1 ........................ 1 ................... 1 .......................... 1 
IL303 !1 !"20050262257".pn. and (saf$3) !US-PGPUB; :OR :ON !2014/08/21! 
i i i i USPAT i i i 22 '43 i 
I i I lusocR; i i I . i 
' , i ' FPRS· EPO· , , i , 

I i I IJPO;, , i i I i 
i , ; i DERWENT , , i , 

! _____________ ! --------------------! --------------------------------------------------------------------------------------! I BM_ TDB _ _' __ ! ------------------------! ------------------! --------------------------! 
ill304 ;LJ03 i ((R) near2 (Major)).INV. i US-PGPUB; :DR :□N j2014/08/21j 
i ' i i USPAT ' ' i 22'43 ' 
I : I lusocR : : ! · : 
1nr:=J1((Mark). near2-(Hurst)) I Nv_llU&PGPUB Jr::7r7 ~~~~08/21 i 

i L306 i 57 i (709/246.ccls.) and L296 i US-PGPUB; i OR i ON i 2014/08/21 i 
i ' i i USPAT ' ' i 22 '43 ' 

I I I l~~RJ,I I 1 · I 
i i i i DERWENT; i i i i 
i _____________ ! _____________________ ! ------------------------------------------------------------------------------------- i I_BM_ TDB ______ i _________________________ ! ----------------- j __________________________ ! 
I L307 67 ((Mark) near2 (Hurst)).INV. US-PGPUB; OR ON j2014/08/21 
i USPAT; i 22:43 
I USOCR; i 
I FPRS; EPO; i 
i JPO· i I , ~ 
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ll ............ 11 ..................... 11 ...................................................................................... ll ~BE:1~~T; .. 11 ........................ 11 ................... 11 .......................... 1 

IL308 !1 !((Mark) near2 (Hurst)).INV. and !US-PGPUB; !OR i,,,',,,,,,,.ON !2014/08/21! 
I : i,,,',,,,, tcp.clm. I USPAT; : ! 22:43 : 
I i IUSOCR; i ! i 
' ' ' FPRS· EPO· , i , 

! ............. 1 ..................... 1 ...................................................................................... 1~3b~T;'.1 ......................... 1 ................... 1 .......................... 1 

ill309 ;LJ03 i ((R) near2 (Major)).INV i US-PGPUB; :DR :□N j2014/08/21j 
i ' i i USPAT ' ' i 22'43 ' 
I I I lusocFi I I ! · I 
I L314 i 129563 I 35 ( (H04N21/84 OR H04N21/6125 I US-PGPUB; i OR i ON i 2014/08/21 i 
I i i OR H04N21/47202 OR H04N21/482 I USPAT; i i i 23:19 i 
I i i OR H04W84/045 OR H04W12/06 OR I USOCR; i i i i 
I i j H04W76/023 OR H04L65/80 OR I FPRS; EPO; i i ! i 
I i jH04L65/1016ORH04L65/607).CPC. IJPO; i i i i 
i i i ) i DERWENT i i i i 
I _____________ I _____________________ I _____________________________________________________________________________________ I 1_BM_ TDB __ , __ I _________________________ I _________________ l __________________________ I 
i L315 i 524 i 35 and ( (H04N21/84 OR I US-PGPUB; : OR !,,,,,,,,,,,. ON ! 2014/08/21 j I,,',,, I,,,,, i H04N21/6125 OR H04N21/47202 OR I USPAT; i !23:19 i i H04N21/482 OR H04W84/045 OR I USOCR; i i i 

i H04W12/06 OR H04W76/023 OR I FPRS; EPO; i I,,,, I,,,. 
i i i H04L65/80 OR H04L65/1016 OR I JPO; i 
I i j H04L65/607).CPC. ) I DERWENT; i , , , 
I ............ : ..................... ! ...................................................................................... I 1 .BM_ TDB ..... : ........................ : ................... ! .......................... : 
IL316:524 j38and((H04N21/84OR IUS-PGPUB;:OR :ON !2014/08/21: 
i i i H04N21/6125 OR H04N21/47202 OR i USPAT; i i !23:19 i 
I i j H04N21/482 OR H04W84/045 OR I USOCR; i i ! i 
I i i H04W12/06 OR H04W76/023 OR I FPRS; EPO; i i i i 
I i i H04L65/80 OR H04L65/1016 OR I JPO; i i i i 
I j j H04L65/607).CPC. ) I DERWENT; j j ! j 

! ____________ _: ------------------·-- i ----------------------------------------------------------------------------------·_J I_ BM_ TDB ___ __: ________________________ _: ----------------·-- i ________________________ __: 
IL317 :177 j49 and ( (H04N21/84OR !US-PGPUB; :OR :ON j2014/08/21: 
i i i H04N21/6125 OR H04N21/47202 OR i USPAT; i i !23:19 i 
I i i H04N21/482 OR H04W84/045 OR I USOCR; i i i i 
I i i H04W12/06 OR H04W76/023 OR I FPRS; EPO; i i i i 
I i jH04L65/800RH04L65/10160R IJPO; i i ! i 
I i i H04L65/607).CPC. ) I DERWENT; i i i i 
I _____________ : _____________________ ! ----------------------------------------------------------------------------------·-- I I_BM_ TDB ______ : _________________________ : ___________________ ! __________________________ : 
I S1 : 899 ! (upconvert$3 or upshift$3) with I U&PGPUB; : OR : ON i 2009/02/09! 

I : l,,,,,,,,,_(stream$3or(videowithstrem$3)) !USPAT; : : j17:04 : 
i i i USOCR· i i i i 
I : I FPRS· EPO· : : i : 

1 ............. 1 ............... 1 ...................................................................................... 1~3b~T;'l ........................ l ....1, 
I S2 : 899 i (upconvert$3 or upshift$3) with I U&PGPUB; : OR : ON i 2009/02/09: 
I : j(stream$3or(videowithstream$3)) !USPAT; : : j17:04 : 
I : i I USOCR; : : i : 
' , i ' FPRS· EPO· , , i , 

1 ............. 1 ..................... 1 ...................................................................................... 1~3b~T;'.1 ......................... 1 ................... 1 .......................... 1 

I S3 : 0 i (upconvert$3 or upshift$3) with I U&PGPUB; : OR : ON i 2009/02/09: 
I : i (stream$3 or (video with stream$3)) I USPAT; : : i 17:05 : 
I : i same ((multiple or plurality or many I USOCR; : : i : 
I : i or three or two) near3 copi$3) I FPRS; EPO; : : i : 

l_l_l_l~~~T;J_I_I_ 
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S4 12 I l:~:v;:~f p\~~ra:~i::~~;:~~ I ~~B; I OR I~ i ~~~i~o2,091 

............. 1 ............... 1 ~~,:~~:4o~;:~i::,5:v:;:~)" or!~~~; j ........................ 1 ....1. 
S5 : 85 : (upconvert$3 or upshift$3) with I US-PGPUB; : OR : ON j 2009/02/09! 

: : (stream$3 or (video with stream$3)) I USPAT; : : i 17:06 : 
j I and ("709"/$$$.ccls. or I USOCR; j j ! j 

I I "725"/$$$.ccls.) I j~~; E~; I I I I 
, , i DERWENT, , , , , 

____________ _: --------------------- i ------------------------------------------------------------------------------------__! I_ BM_ TDB ___ __: ________________________ _: ------------------- i ________________________ __: 

S6 i,,,',,,,,,,, 81 I (upconvert$3 or upshift$3) with i US-PGPUB; : OR : ON j 2009/02/09: i (stream$3 or (video with stream$3)) I USPAT; : : i 17:06 : 
i and ("709"/$$$.ccls. or I USOCR; : : i : 
! "725"/$$$.ccls.) and network i FPRS; EPO; : : ! : 
i IJPO; . i i I i 

, , i DERWENT, , , , , 

_____________ : """""""""'"! """""""""""""""""""""""""""""""""""""""""'" I I_BM_ TDB ______ : """""""""""'": ___________________ ! """"""""""""": 
S7 : 12707 i ((multiple or plurality or many or I US-PGPUB; : OR : ON i 2009/02/09\ 

: i three or two) near5 (version or I USPAT; : : i 17:08 : 
j i format$4 or copies or cop$4)) same I USOCR; j j ! j 

............. 1 ............... 1 (~r:a~$~or(~ide:~ith~re=~~))I ~~~; 1 ........................ 1 ....1. 
S8 I,',,,,,,,,,,_ 441696 ! ((multiple or plurality or many or I US-PGPUB; : OR : ON ! 2009/02/09! ! three or two) near5 (version or I USPAT; : : ! 17:08 : 

1,,,,,,, format$4 or copies or cop$4)) I USOCR; j j ! j 
i FPRS- EPO· , , i , 

I JPO;, _, I I I I 
, , i DERWENT, , , , , 

_____________ ! ____________________ _! ----------------------------------------------------------------------------------___! I_ BM_ TDB _____ ! _________________________ ! ------------------- i __________________________ : 
S9 i 12707 i (((multiple or plurality or many or I US-PGPUB; i OR i ON ! 2009/02/09! 

j i three or two) near5 (version or I USPAT; j j ! 17:08 j 
: i format$4 or copies or cop$4))) same I USOCR; : : i : 
: i (stream$3 or (video with stream$3)) I FPRS; EPO;: : i : 
: i IJPO; : : i : 
, , i DERWENT· , , i , 

"""""" I ___________________ J ____________________________________________________________________________________ J I_BM_ TDB __ ' __ I ________________________ I _________________ J """"""""""""" I 
S10 : 1044 i S9 and "709"/$$$.ccls. I US-PGPUB; : OR : ON i 2009/02/09! 

i i I USPAT; i i i 17:09 i 
: ! I USOCR; : : ! : 
, , , FPRS- EPO· , , i , 

_l_l_l~~~T;'I_I_I_I 
S11 I,',,,,,,,,,,_ 1044 ! S9 and "709"/$$$.ccls. and I US-PGPUB; : OR : ON ! 2009/02/09! ! (stream$3 or video) I USPAT; j j ! 17:09 j 

i I USOCR; : : i : 
i i FPRS- EPO· i i i i 

I IJPO;, _, I I I I 
, , i DERWENT, , , , , 

_____________ : _____________________ ! """""""""""""""""""""""""""""""""""""""""'" I I_BM_ TDB ______ : """""""""""'": ""'"""""" j """"""""""""": 
S12 299 S9 and "709"/231.ccls. and US-PGPUB; OR ON i 2009/02/09! 

(stream$3 or video) USPAT; ! 17:09 i 
USOCR; i i 
FPRS; EPO; i j 
JPO· i : 

' ~ l 
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ll ............ 11 ..................... 11 ...................................................................................... ll ~BE:1~~T; .. 11 ........................ 11 ................... 11 .......................... 1 

I S13 :,,,,,,,,,,,,. 6 I ("20020174434" I "20030067872" I I US-PGPUB; i OR :,,,,,,,,,,,,. ON i 2009/02/09! 
I 1,,,,,,,,, "20040030797").PN. I USPAT; : ! 17:12 : 
I IUSOCR; : ! : 
' ' FPRS· EPO· , i , 

1 ............. 1 ..................... 1 ...................................................................................... 1~3b~Ti.1 ......................... 1 ................... 1 I 
I S14 : 32 I ("20020174434" I "20030067872" I I US-PGPUB;: OR : ON j 2009/02/09: 
I : 1"20040030797").PN.or !USPAT; : : j17:12 : 
I : i ("20020073167" I "20050123058" I I USOCR; : : i : 
I i i "20070024705" I "20080028428" I I FPRS; EPO; i i i i 
I i i "20080056373" I "6091775" I I JPO; i i i i 
I i i "6091777" I "6510553" I "6731600" 11 DERWENT; i i i i 
I i i "6732183" I "6968387" I "7075986" 111 BM_ TDB i i i i 
i i i "7349976") PN i i i i i 

i S15 i 21 i S14 and (~re~m$3 or (video with I US-PGPUB; i OR i ON i 2009/02/09i 
I : jstream$3)) !USPAT; : : j17:13 : 

1 ............ 1 ..................... 1 J~~~'.1 ........................ 1 ................... 1 .......................... i 
I S16 : 5 ! S14 and (Stream$3 or (video with I US-PGPUB;: OR : ON i 2009/02/09! 
I : lstream$3))and"709"/$$$.ccls. lusPAT; : : j17:13 : 

I : ! IUSOCR; : : ! : 
, , i , FPRS· EPO· , , i , 

I I I IJPO;, , I I I I 
i , ; i DERWENT· , , i , 

! ............ _! .................... ! .................................................................................... J I BM_ TDB .. 'J ...................... J .... , ............ , ! ........................ J 
I S17 i 229 i S9 and "709"/231.ccls. and i US-PGPUB; i OR i ON i 2009/02/09! 
I j !(stream$3orvideo)and iusPAT; j j !17:15 j 
I : i @ad< "20040430" I USOCR; : : i : 

I I I I j~~; EPO; I I I I 
I : i ! DERWENT; : : i : 
I .......... , .. : .................. , .. ! .................................................................................. , .. I I_BM_ TDB ...... : ...................... , .. : .............. , .. j .......................... : 
I S18 : 229 i S9 and "709"/231.ccls. and I US-PGPUB; : OR : ON i 2009/02/09: 
I : j(stream$3orvideo)and !USPAT; : : j17:15 : 
I : i @ad< "20040430" and (((multiple or I USOCR; : : i : 
I : i plurality or many or three or two) I FPRS; EPO; : : i : 
I : i near5 (version or format$4 or copies I JPO; : : i : 
I : i or cop$4))) I DERWENT; : : i : 
1 ............ i .................. J .................................................................................... J 1 .BM_ TDB ..... i ........................ : .................. .! .......................... : 
I S19 : 0 i S9 and "709"/231.ccls. and I US-PGPUB; : OR : ON i 2009/02/09! 
I : !(stream$3orvideo)and lusPAT; : : !17:16 : 
I : ! @ad< "20040430" same (((multiple orl USOCR; : : i : 
I : i plurality or many or three or two) I FPRS; EPO; : : i : 
I : i near5 (version or format$4 or copies I JPO; : : i : 
I : i or cop$4))) I DERWENT; : : i : 
! ............ J .................. , .. i .................................................................................. ,J I_ BM_ TDB .. ,__! ........................ J ................ , .. i ........................ J 
I S20 !,',,,,,,,,,,. 229 ! S9 and "709"/231.ccls. and I US-PGPUB; i OR i ON ! 2009/02/09! I !(stream$3orvideo)and !USPAT; j j !17:16 j 
I i @ad< "20040430" and (((multiple or I USOCR; : : i : 
I i plurality or many or three or two) I FPRS; EPO; : : i : 
i ! near5 (version or format$4 or copies i JPO; : : ! : 
I , ! or cop$4))) I DERWENT; : : i : 
I .......... , .. : .................. , .. ! .................................................................................. , .. I I_BM_ TDB ...... : ...................... , .. : ................ , .. ! .......................... : 
1rS21 :.17262 11S9 and (stream$3 or video) and 11us-PGPUB; :.iOR:.loN !l2009/02/09j. 
I : j@ad<"20040430" 1usPAT; :I : !j17:18 : 
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1usocR; , 
I FPRS; EPO; : 
iJPO· i 

i ' ' I DERWENT; : ' i ' 

I _____________ : _____________________ : ----------------------------------------------------------------------------------·-- I I_BM_ TDB ______ : _________________________ : --------------·-- j __________________________ : 
I S22 i 186 I S9 and @ad<"20040430" and I US-PGPUB; i OR i ON ! 2009/02/09! 
I i j(upshift$3orupconvert$3or !USPAT; i i !17:19 i 
I i I downshift$3 or downconvert$3) I USOCR; i i ! i 
i , i FPRS· EPO· , , ' , 

I I l~~~ENT, I I I I 
I ____________ : ___________________ J _____________________________________________________________________________________ J I_BM_ TDB _ _' __ : """""""""""": ----------------·J --------------------------: 
I S23 : 10 I S22 and "709"/$$$.ccls. I US-PGPUB; : OR : ON i 2009/02/09! 
I i i I USPAT i i i 1 7 · 19 i 

I i I lusocR; i i I . i 
' , i ' FPRS· EPO· , , i , 

l_l_l_l~~~T;'I_I_I_I 
I S24 i 1 i S22 and "709"/231.ccls. i US-PGPUB; i OR i ON i 2009/02/09! 
i i i i USPAT i i i 17·20 : 

I I I l~~RJ,I I 1 · i 
' , i ' DERWENT , , i , 

I _____________ : _____________________ I _____________________________________________________________________________________ I 1_BM_ TDB __ , __ : _________________________ : """""""'" l __________________________ : 
I S25 : 1 !'',,,,,,,_ S22 and "709"/230-234.ccls. I US-PGPUB; : OR : ON j 2009/02/09: I : • I USPAT; : : i 17:20 : 
i i i USOCR· i i i i 
I : I FPRS· EPO· : : i : 
I I l~~~ENT, I I I I 
I ____________ ! """""""""j """"""""""""""""""""""""""""""""""""""""""J 1_BM_ TDB _ _' __ j """""""""""" j ----------------·J """"""""""""" j 
I S26 : 7913 i "709"/230-234.ccls. I US-PGPUB; : OR : ON i 2009/02/09! 
I i i I USPAT; i i i 17:20 i 
I i I lusocR; i i I i 
' , i ' FPRS· EPO· , , i , 

I i I IJPO;, , i i I i 
i , ; i DERWENT , , i , 

! ----------·--! ------------------·--! -----------------------------------------------------------------------------------) I_ BM_ TDB., --! -------------------------! ----------------·--! --------------------------! 
! S27 i'',,,,,,, 7 i "709"/230-234.ccls. and (upconvert$3i US-PGPUB; : OR : ON i 2009/02/09\ I • i or upshift$3 or downshift$3) with I USPAT; : : i 17:21 : 
I i (stream$3 or (video with strem$3)) I USOCR; : : i : 
i i i FPRS· EPO· ' ' i ' 

I I I JPO;, _, I I I I 
i , ; i DERWENT, , , ; , 
I _____________ : _____________________ ! ----------------------------------------------------------------------------------·-- I I_BM_ TDB ______ : _________________________ : ___________________ ! __________________________ : 
I S28 : 7 ! "709"/230-234.ccls. and (upconvert$3I US-PGPUB; : OR : ON i 2009/02/09! 
I : i or upshift$3 or downshift$3) with I USPAT; : : i 17:22 : 
I : i (stream$3 or (video with stream$3)) I USOCR; : : i : 

1 ............. J ............... 1 ...................................................................................... 1~~~'1 ........................ J ....1. 
I S29 I 14 1,,,,,,_ (real near2 network) .as. I US-PGPUB; : OR : ON ! 2009/02/09! I i • I USPAT i i i 17·32 i 

I I l~~R);I I I ! 

i , , i DERWENT, , , ; , 
I _____________ : ____________________ j __________________________________________________________________________________ ___! I_ BM_ TDB ______ : _________________________ : ----------------·-- i __________________________ : 
1.-----, . 
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S30 I,,',,,,,,,,, 142 ! (sure-stream or sure adj stream or I US-PGPUB; : OR I,,',,,,,,,,, ON i 2009/02/09! 

i FPRS· EPO· : I I 1,,,,,,_ surest ream) I ~~~~; I i 17:35 i 

_1_1_l~~~T;'l_1_l_i 
S31 I,,',,,,,,,,,_ 26 i (sure-stream or surestream) i US-PGPUB; : OR : ON i 2009/02/09! i USPAT; i i i 17:35 i 

I USOCR· i i i : 
i FPRS· EPO· i i i i 
I JPO;, _, I I I I 

, , i DERWENT, , , ; , 

............. ! ..................... ! ..................................................................................... I I.BM_ TDB ...... i ......................... ! ................. j .......................... ! 
S32 ! 2 I,,',,,,,,,,,_ "7054948".pn. i US-PGPUB; ! OR ! ON i 2009/02/09! i I USPAT; i i ! 17:37 i 

i i USOCR· i i i i 
i i FPRS· EPO· i i i i 
I IJPO;, , I I I I 
i . i DERWENT i i i i 

............ j .................. .J .................................................................................... ..11 _BM_ TDB . .' .. j ........................ j .................. J .......................... j 

S33 1,,,,,,,,, 1 1,,,,,,,,, "7054948".pn. and surestream I ~~p~UB; I OR I ON I ~~~ii°2/09I 
lusocR; i i I i 
' FPRS· EPO· , , i , 

iJPO·' 'i i i i 
' i I DERWENT; I I I I 

............ .! ..................... i ................................................................................... J 1. BM_ TDB ... ..! ........................ .! ................... i ........................ ..! 
S34 i 9 !,,,,,,,,,,,,, "7406527".pn. I US-PGPUB; i OR i ON i 2009/02/09! i i USPAT i i i 18·01 i 

i i USOCR· i i i . i 
i i FPRS· EPO· i i i i 
I IJPO;, _, I I I I 
, , i DERWENT, , , ; , 

............. ! ..................... ! ..................................................................................... I I.BM_ TDB ...... i ......................... ! ................... ! .......................... ! 
S35 ! 855 ! (((multiple or plurality or many or i US-PGPUB; ! OR ! ON i 2009/02/09! 

! i three or two) near5 (version or i USPAT; ! ! i 18:02 ! 
i i format$4 or copies or cop$4))) same i USOCR; ! ! i ! 
i i (stream$3 or (video with stream$3)) i FPRS; EPO; i i i i 
: ! same server i JPO; : : ! : 
i i I DERWENT i i i i 

............ .J .................... j .................................................................................... J I BM_ TDB .:. J ........................ J .................. ! ........................ J 
S36 : 855 i (((multiple or plurality or many or I US-PGPUB;: OR : ON ! 2009/02/09! 

! ! three or two) near5 (version or i USPAT; ! ! ! 18:03 ! 
! ! format$4 or copies or cop$4))) same I USOCR; ! ! i ! 
! i (stream$3 or (video with stream$3)) i FPRS; EPO; ! ! i ! 
i ! same server and709/230-234.ccls. I JPO; i i ! i 
i i i DERWENT i i i i 

........... ..I .................... J .................................................................................. ...11. BM_ TDB .. , __I ....................... ..1 ................... ! ........................ ..1 
S37 i 855 i (((multiple or plurality or many or i US-PGPUB; i OR i ON ! 2009/02/09! 

i i three or two) near5 (version or I USPAT; i i ! 18:03 i 
i i format$4 or copies or cop$4))) same i USOCR; i i i ! 
: ! (stream$3 or (video with stream$3)) i FPRS; EPO;: : ! : 
! i same server and709/231.ccls. i JPO; ! ! i ! 
i i I DERWENT i i i i 

............. 1 ..................... 1 ..................................................................................... 11.BM_ TDB .. ' .. 1 ......................... 1 ................... 1 .......................... 1 

S38 855 (((multiple or plurality or many or US-PGPUB; OR ON i 2009/02/09! 
three or two) near5 (version or USPAT; ! 18:03 ! 
format$4 or copies or cop$4))) same USOCR; ! i 
(stream$3 or (video with stream$3)) FPRS; EPO; ! i 
same server and709/231.ccls. and JPO· i i 

' ~ j 
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ll ............ 11 ..................... 11~:~.~.::~~.~.~~~~.~:: .............................................. ll ~BE:1~~~'. .. 11 ........................ 11 ................... 11 .......................... I 
I S39 : 94 I (((multiple or plurality or many or I US-PGPUB; : OR : ON j 2009/02/09! 
I : : three or two) near5 (version or I USPAT; : : j 18:04 : 
I : : format$4 or copies or cop$4))) same I USOCR; : : j : 
I : : (stream$3 or (video with stream$3)) I FPRS; EPO;: : j : 
I : : same server and (709/231.ccls. and I JPO; : : j : 
I : : @ad< "20040430") I DERWENT; : : j : 
1 ........... ) ..................... ! ................................................................................... ) 1.BM_TDB ... ) ....................... ) ................... ! ........................ ) 
I S40 : 0 I S39 and (upconvert$3 or upshift$3 orI US-PGPUB; : OR : ON j 2009/02/09\ 
I : : downshift$3) with (stream$3 or I USPAT; : : j 18:08 : 
I : : (video with stream$3)) I USOCR; : : j : 

I I I I j~~; EPO; I I I I 
I : i ! DERWENT; : : i : 
I _____________ : _____________________ : ------------------------------------------------------------------------------------- I I_BM_ TDB ______ : _________________________ : ___________________ ! __________________________ : 
I S41 : 0 : S39 and (upconvert$3 or upshift$3 or! US-PGPUB; : OR : ON j 2009/02/09: 
I : : downshift$3) I USPAT; : : j 18:08 : 

1 ............. 1 ............... 1 ...................................................................................... 1~~~,1 ........................ l ....1. 
I S42 : 121 : (((multiple or plurality or many or I US-PGPUB;: OR : ON j 2009/02/09: 
i : ! three or two) near5 (version or i USPAT; : : i 19:25 : 
I : : format$4 or copies or cop$4))) I USOCR; : : j : 
I : : same3 (stream$3 or (video with I FPRS; EPO; : : j : 
I : : stream$3)) same server and I JPO; : : j : 
I : : (709/231.ccls. and I DERWENT; : : j : 
I : i @ad< "20040430") I I BM_ TDB : : i : 
I S43 : 0 : ((dynamically near3 chang$4) with i US-PGPUB; : OR : ON j 2009/02/09: 
I : : (((multiple or plurality or many or I USPAT; : : j 19:30 : 
I : : three or two) near5 (version or I USOCR; : : j : 
I : :format$4 or copies or cop$4)))) I FPRS; EPO;: : j : 
I : ! same3 (stream$3 or (video with I JPO; : : ! : 
I : : stream$3)) same server and I DERWENT; : : j : 
I : : (709/231.ccls. and 11 BM_ TDB : : j : 
I : i @ad< "20040430") I : : i : 
I S44 i O i ((dynamically near3 chang$4) with I US-PGPUB; i OR i ON i 2009/02/09i 
I : : (((multiple or plurality or many or I USPAT; : : j 19:31 : 
i i : three or two) near5 (version or i USOCR· i i i i 
I i ! format$4 or copies or cop$4)))) I FPRS· EPO· i i l i 
I i I same3 (stream$3 or (video with I JPO; ' ' i i I i 
I : i stream$3)) same server I DERWENT; : : i : 
1 ............ : ..................... i ...................................................................................... I1.BM_TDB ..... : ........................ : ................... ! .......................... : 
I S45 : 2 I ((dynamically) with (((multiple or I US-PGPUB; : OR : ON ! 2009/02/09: 
i : ! plurality or many or three or two) i USPAT; : : i 19:33 : 
I : : near5 (version or format$4 or copies I USOCR; : : j : 
I : : or cop$4)))) same3 (stream$3 or I FPRS; EPO;: : j : 
I : : (video with stream$3)) same server I JPO; : : j : 
i i i i DERWENT i i i i 

! ............ .! ..................... ! .................................................................................... ..1 1. BM_ TDB., _.: ........................ .! ................... ! ........................ ..! 
I S46 : 0 : ((dynamical) with (((multiple or I US-PGPUB; : OR : ON j 2009/02/09: 
I : : plurality or many or three or two) I USPAT; : : j 19:34 : 
I : : near5 (version or format$4 or copies I USOCR; : : j : 
I : : or cop$4)))) same3 (stream$3 or I FPRS; EPO;: : j : 
I : ! (video with stream$3)) same server I JPO; : : ! : 
I : : I DERWENT; : : I : 
I _____________ : _____________________ : ------------------------------------------------------------------------------------- I I_BM_ TDB ______ : _________________________ : ___________________ ! __________________________ : 
IrS47 i.[57I((dynamic$5) with (((multiple or IIus-PGPUB; i.iOR:.loN !l2009/02/09j. I :I i plurality or many or three or two) I USPAT; :I i !j19:34 : 
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! near5 (version or format$4 or copies I USOCR; 
! or cop$4)))) same3 (stream$3 or I FPRS; EPO; ! 
i (video with stream$3)) same server i JPO; ! 
i i DERWENT; i 

............. ' ..................... 1 ..................................................................................... i I.BM_ TDB ...... l ......................... ' ................. J .......................... ' 

S4813 I S47 not S45 I ~~B; I OR I~ m~:~02,w 

, , 1~:~;I , I I 

............ i .................... .! ..................................................................................... .11.BM_ TDB ..... i ........................ i ................. J .......................... i 
S49 ! 782 ! (((multiple or plurality or many or ! US-PGPUB; ! OR ! ON i 2009/02/09! 

! ! three or two) near5 (version or I USPAT; ! ! ! 19:45 ! 
j i format$4 or copies or cop$4))) I USOCR; j j ! j 
, i same3 (stream$3 or (video with ' FPRS· EPO· , , ; , 
j i stream$3)) same server and I JPO; ' ' ! ! ! ! 
i i (@ad<"20040430") i DERWENT; i i i i 

............. ! .................... ! ...................................................................................... !I BM_TDB ..... i ........................ ! .................. ! .......................... ! 
S50 i (((multiple or plurality or many or i US-PGPUB; i OR i ON i 2009/02/09: 

i three or two) near5 (version or i USPAT; i i i 19:56 i 
! format$4 or copies or cop$4))) i USOCR; ! ! ! ! 
! same3 (stream$3 or (video with i FPRS; EPO; ! ! ! ! 
! stream$3)) same server and I JPO; ! ! ! i 
i (@ad<"20040430") and ((dynamic$5 i DERWENT; i i i i 
i or automatical$5) near3 (upshift$3 or i I BM_ TDB ! ! i ! 

i i downshift$3 or upconvert$3 or i ! ! i ! 

.......... ...! ..................... ! downcovnert$3 .. or .chan$4)) ..................... J ........................ ...! ...................... ...! ................... ! ....................... ...! 
S51 i 78 i (((multiple or plurality or many or i US-PGPUB; i OR i ON i 2009/02/09! 

i i three or two) near5 (version or i USPAT; i i i 19:58 i 
i i format$4 or copies or cop$4))) i USOCR; ! ! i ! 
! ! same3 (stream$3 or (video with i FPRS; EPO; ! ! ! ! 
! ! stream$3)) same server and I JPO; ! ! ! ! 
i i (@ad<"20040430") and ((dynamic$5 i DERWENT; i i i i 
! i or automatical$5) near3 (upshift$3 or i I BM_ TDB ! ! i ! 
i i downshift$3 or upconvert$3 or i ! ! i ! 
i i downcovnert$3 or chan$4)) and i ! ! i ! 

............. ! .................... ! "709"/$$$.ccls ..................................................... i ........................... ! ........................ ! .................. ! .......................... ! 
S52 ! (((multiple or plurality or many or ! US-PGPUB; i OR 

! three or two) near5 (version or i USPAT; ! 
! format$4 or copies or cop$4))) i USOCR; ! 
! same3 (stream$3 or (video with ! FPRS; EPO; ! 
! stream$3)) same server and I JPO; ! 
i (@ad<"20040430") and ((dynamic$5 i DERWENT; i 
i or automatical$5) near3 (upshift$3 or i I BM_ TDB ! 
i downshift$3 or upconvert$3 or ! i 
i downcovnert$3 or chan$4)) and ! i 

t l 

i 2009/02/09! 
i 20:01 i 

~317913 I "709""/230-234 eds I ~=rR I~ I ~~~g~02/091 

' ' I DERWENT; : ' ; ' 
............. ! ..................... ! ..................................................................................... i I.BM_ TDB ...... i ......................... ! ................. j .......................... ! 
S54 1660 (multi-rate and (stream$3 or (video US-PGPUB; OR ON i 2009/02/09! 

with stream$3))) USPAT; ! 20:04 i 
USOCR; i i 
FPRS; EPO; i j 
JPO· i : 
DERWENT; ! : 
IBM_TDB ! i 
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i'sss I, 11 i ( mu 11 i-rat e and ( st ream$3 or ( video i' US-FGPUB; :'oR I ,ON i' 2009/02/09: 

l_1_1=-1:;~~1_1_1:_1 
!S56 :6 !("20020174434" 1 "20030067872" 1 lus-PGPUB; :OR :ON 12009102111: 
I : 1"20040030797").PN. IUSPAT; : : j14:44 : 

I I I l~~ffi;I I I I 
, , , , DERWENT , , i , 

I _____________ : _____________________ I _____________________________________________________________________________________ I 1_BM_ TDB __ , __ : _________________________ : """"""""' l __________________________ : 
1S57 :32 !("20020174434" I "20030067872" I IUS-PGPUB; :OR :ON j2009/02/11: 
I : j "20040030797").PN. or I USPAT; : : i 14:45 : 
I : i ("20020073167" I "20050123058" I I USOCR; : : i : 
I i I "20070024705" I "20080028428" I I FPRS; EPO; i i i i 
I : I "20080056373" I "6091775" I I JPO; : : ! : 
i i i "6091777" I "6510553" I "6731600" I i DERWENT; i i i i 
I : i "6732183" I "6968387" I "7075986" 1 I I BM_ TDB : : i : 
i i i "7349976") PN i i i i i 

i sss i,,,,,_ 2ij ~:~~~:\~;;~~~$3~;(~id~~;;iih j ~~~ii, i OR i,,,,,_ oN ____________ I 11~j~o2i·1·;· I 

I I 1~~ffi;I I ! 

I J ............... 1 ...................................................................................... l~~~T;j J .... 1. 
I S59 : 1 i S57 and (stream$3 or (video with I US-PGPUB; : OR : ON i 2009/02/11: 
I : i stream$3)) and ( (plurality or many or I USPAT; : : i 14:46 : 
I : ! multiple) near5 (version or format or I USOCR; : : i : 
I : ! cop$3)) I FPRS; EPO;: : ! : 
I : ! IJPO; : : ! : 
, , , , DERWENT· , , i , 

! ............ _! ................... J .................................................................................. ...11. BM_ TDB _ _' __: ........................ _! ................... ! ........................ ..! 
I S60 : 4 i S57 and (stream$3 or (video with I US-PGPUB; : OR : ON i 2009/02/11: 
I : i stream$3)) and ((plurality or many or I USPAT; : : i 14:47 : 
I : i multiple) near5 (version or format or I USOCR; : : i : 
I : i cop$3 or quality or (high and low))) I FPRS; EPO; : : i : 

1 ............ 1 I J~~~T;l ........................ 1 1 .......................... 1 

I S61 : 670510 ! (plurality or many or three or two or I US-PGPUB; : OR : ON i 2009/02/11: 
I : ! multiple) near5 (file or cop$3 or I USPAT; : : ! 14:51 : 

I j I,,,,,,_ version or format$3 or compress$5) I USOCR; ! ! ! ! 
' ' ' FPRS- EPO· ' ' i ' l_l_1_1~3b~T;'l_l_l_i 
I S62 : 662 i ((plurality or many or three or two or I US-PGPUB; : OR : ON i 2009/02/11: 
I : i multiple) near5 (file or cop$3 or I USPAT; : : i 14:52 : 
I : i version or format$3 or compress$5)) I USOCR; : : i : 
i : ! with ((automatic$4 or dynamic$5) i FPRS; EPO;: : ! : 
I : ! near5 (switch$3 or chang$3 or I JPO; : : ! : 
I : i upshift$3 or downshift$3 or I DERWENT; : : i : 
I : i upconvert$3 or downconvert$3)) I I BM_ TDB : : i : 
r4 1n2 ! S62 and "709"/$$$.ccls. US-PGPUB; jnR IION I 2009/02/11 
i i i USPAT; i i i 15:02 
I : I USOCR; : : I 
, , , FPRS· EPO· , , i 
i ; : ' '; ; : 
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IJPO; ' 
i , , ! DERWENT; : , , , 
I ____________ : ____________________ _I ____________________________________________________________________________________ j l_BM_ TDB _____ : """""""""""": _________________ j """"""""""""": 
I S65 : 62 I S62 and "709"/$$$.ccls. and I US-PGPUB; : OR : ON j 2009/02/11: 
I : i @ad< "20050408" I USPAT; : : i 15:05 : 

I I I I ~~iRJPO- I I I I 
l_l_l_l~~~T;'I_I_I_I 
I S66 : 5 I S62 and "709"/230-234.ccls. and I US-PGPUB; : OR : ON i 2009/02/11: 
I : ! @ad< "20050408" I USPAT; : : ! 15:06 : 

I I I l~~ffi;I I I I 
' , i ' DERWENT· , , i , 

I _____________ : _____________________ I _____________________________________________________________________________________ I I_BM_ TDB __ , __ : """""""""""'": ""'"""""" l __________________________ : 
I S67 : 424 i ((plurality or many or three or two or I US-PGPUB; : OR : ON i 2009/02/11: 
I : i multiple) near5 (file or cop$3 or I USPAT; : : i 15:07 : 
I : i version or format$3 or compress$5)) I USOCR; : : i : 
I : i with ((automatic$4) near5 (switch$3 I FPRS; EPO;: : i : 
I : i or chang$3 or upshift$3 or I JPO; : : i : 
i : ! downshift$3 or upconvert$3 or i DERWENT; : : i : 
I : ! downconvert$3)) I I BM_ TDB : : ! : 
I S68 : 425 ! ((plurality or many or three or two or I US-PGPUB; : OR : ON i 2009/02/11: 
I : ! multiple) near5 (file or cop$3 or I USPAT; : : i 15:08 : 
I : i version or format$3 or compress$5 or! USOCR; : : i : 
I : i (bit adj2 rate or bit-rate))) with I FPRS; EPO;: : i : 
I : i ( ( automatic$4) near5 ( switch$3 or I JPO; : : i : 
I : i chang$3 or upshift$3 or downshift$3 I DERWENT; : : i : 
I : ! or upconvert$3 or downconvert$3)) I I BM_ TDB : : ! : 
I S69 : 5 ! S68 and "709"/230-234.ccls. and i US-PGPUB; : OR : ON ! 2009/02/11: 
I : ! @ad< "20050408" I USPAT; : : ! 15:09 : 

I I I l~~ffi;I I I I 
I : i ! DERWENT; : : i : 
I _____________ : _____________________ ! ------------------------------------------------------------------------------------- I I_BM_ TDB ______ : _________________________ : _________________ j __________________________ : 
I S70 : 12589 i (stream$3 or (video with stream$3)) I US-PGPUB; : OR : ON i 2009/02/11: 
I : i and ((plurality or many or multiple) I USPAT; : : i 15:10 : 

i i I',,. near8 automat$5) i USOCR· i i i i I : • I FPRS· EPO· : : i : 
I I IJPO;, , I I I I 
i , . i DERWENT , , i , 

I ____________ I __________________ _J ____________________________________________________________________________________ J I_BM_ TDB __ ' __ I"""""""""""" I _________________ J """"""""""""" I 
I S71 : 6937 I (stream$3 or (video with stream$3)) I US-PGPUB; : OR : ON I 2009/02/11: 
I : ! and ((plurality or many or multiple) I USPAT; : : i 15:10 : 
I : ! near4 automat$5) I USOCR; : : ! : 
i i i i FPRS· EPO· i i i i 
I I I IJPO;, , I I I I 
i , ; i DERWENT , , i , 

! ____________ j """""""""'" I """""""""""""""""""""""""""""""""""""""""'J I_ BM_ TDB', _j ________________________ j """"""""'" I ________________________ __: 
I S72 j'',,,,,,, 26 i (stream$3 or (video with stream$3)) I US-PGPUB; : OR : ON i 2009/02/11: 
I • i and ((plurality or many or multiple) I USPAT; : : i 15:11 : 
I i near4 automat$5) and 709/231.ccls. I USOCR; : : i : 
i i i FPRS· EPO· ' ' i ' I I I JPO;, _, I I I I 
i , ; i DERWENT, , , ; , 
I _____________ : _____________________ ! ------------------------------------------------------------------------------------- I I_BM_ TDB ______ : _________________________ : ___________________ ! __________________________ : 
Irs73 l.[o7I(stream$3 or (video with stream$3)) IIus-PGPUB; l.iOR:.loN 112009/02/11 I. I :I I and ((plurality or many or multiple) I USPAT; :I I !j15:11 : 
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! near4 automat$5) and 709/231.ccls. I USOCR; , 
! and (upshift$3 or downshift$3 or I FPRS; EPO;: 
I upconvert$3 or downconvert$3) i JPO· i 

i ' ' I DERWENT; : ' i ' 

I ............. ! ..................... ! ..................................................................................... I I_BM_ TDB ...... i ......................... ! ................. j .......................... ! 
I S74 ! 2 i (stream$3 or (video with stream$3)) i US-PGPUB; ! OR ! ON j 2009/02/11 ! 
i ! i and ((plurality or many or multiple) i USPAT; ! ! i 15:12 ! 
I i i near4 automat$5) and 709/230- I USOCR; i i i i 
I i i 234.ccls. and (upshift$3 or I FPRS; EPO; i i i i 
I i i downshift$3 or upconvert$3 or I JPO; i i i ! 
I : I downconvert$3) I DERWENT; : : i : 
1 ............ i .................... .! .................................................................................... J I_BM_ TDB ..... i ........................ i ................. J .......................... i 
i S75 : 5236 i 709/231-234.ccls. I US-PGPUB; : OR : ON i 2009/02/11: 
I i i I USPAT i i i 15 · 12 i 

I i I lusocR; i i I . i 
' , i ' FPRS· EPO· , , i , 

I i I IJPO;, , i i I i 
i , ; i DERWENT· , , i , 

1 .......... ) .................... ! .................................................................................... ) I BM_ TDB .. ) ...................... ) .................. ! ........................ ) 
i S76 i 4485 i 709/231-234.ccls. and i US-PGPUB; i OR i ON i 2009/02/11 i 
i i !@ad<"20050408" !USPAT; i i !15:12 i 

I I I l~~ffi;I I I ! 
' , i ' DERWENT· , , i , 

1 ............. : ..................... 1 ..................................................................................... I 1_BM_ TDB .. , .. : ......................... : ................. 1 .......................... : 
I S77 ! 691 i S76 and ((multiple or plurality or i US-PGPUB; ! OR ! ON i 2009/02/11 ! 

I ! I'',,,,_ many or three) near5 files) I USPAT; ! ! i 15: 13 ! i i • i USOCR· i i i i 
i i i FPRS- EPO· i i i i 

I I I ~~~ENT_, I I I I 
1 ............ ! .................. J .................................................................................... J 1 _BM_ TDB .. ' .. j ........................ j ................. J .......................... j 
I S78 i 591 I S76 and ((multiple or plurality or I US-PGPUB; i OR i ON ! 2009/02/11 i 
i : ! many or three) near3 files) i USPAT; : : i 15: 14 : 

I i i lusocR; i i ! i 
' , i ' FPRS- EPO· , , i , 

I i I IJPO;, , i i I i 
i , ; i DERWENT· , , i , 

! ............ J ..................... j ................................................................................... J I_ BM_ TDB _ _' __j ........................ _! ................... ! ........................ __! 

I S79 j'',,,,,,, 233 i S76 and ((multiple or plurality or i US-PGPUB; i OR i ON i 2009/02/11 i I • i many or three) near3 copies) I USPAT; i i i 15: 14 i 
I i IUSOCR; i i ! i 
' ' ' FPRS- EPO· ' ' ' ' 
I I IJPO;, _, I I I I 
i , ; i DERWENT, , , ; , 

I ............. ! ..................... ! ..................................................................................... I I_BM_ TDB ...... i ......................... ! ................... ! .......................... ! 
I S80 ! 1 ! S76 and ((multiple or plurality or i US-PGPUB; ! OR ! ON i 2009/02/11 ! 
i ! ! many or three) near3 copies) near5 i USPAT; ! ! i 15: 15 ! 

i i I',,. ( encod$3 or bit-rate or qualilty) i USOCR; i i ! i 
i , • i FPRS- EPO· , , ' , 
I i IJPO;, , i i I i 
i , . i DERWENT· , , i , 

! ............ .J .................... j .................................................................................... J I BM_ TDB _ _'_ J ........................ J .................. ! ........................ J 
I S81 i 9 i S76 and ((multiple or plurality or I US-PGPUB; i OR i ON i 2009/02/11 i 
I i i many or three) near3 (copies or I USPAT; i i i 15:25 i 
i : ! files)) near5 (encod$3 or bit-rate or i USOCR; : : i : 
i i i qualilty) i FPRS; EPO; i i i i 
i l j :JPO; l l ! l 
i , ; i DERWENT· , , i , 

1 ............ J ................... J .................................................................................. ...1 I.BM_ TDB ._'__: ....................... __! ................... ! ........................ __! i;----, . 
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! many or three) near3 (copies))with I USPAT; ! i 15:27 i S82 1,,,,,,,,,,,, 1 i S76 and ((multiple or plurality or I US-PGPUB; : OR 1,,,,,,,,,,,, ON l 2009/02/11: 

_!_1:=:_1~;~;1_!_1_1 
S83 i,,,',,,,,,,, 1 i S76 and ((multiple or plurality or i US-PGPUB; i OR i ON i 2009/02/11 i i many or three) near3 (copies)) with i USPAT; i i i 15:27 i 

: (encod$3 or bit-rate or qualilty) i USOCR; : : j : 
i I FPRS· EPO· i i l i 
I I JPO;, _, I I I I 

, , i DERWENT, , , , , 

............. ! ..................... ! ..................................................................................... I I.BM_ TDB ...... i ......................... ! ................. j .......................... ! 
S84 i 233 i S76 and ((multiple or plurality or i US-PGPUB; i OR i ON i 2009/02/11 i 

i 1,,,,,,,,,, many or three) near3 (copies)) I USPAT; i i l 15:28 i i i USOCR· i i i i 
i i FPRS· EPO· i i i i I IJPO;, , I I I I 
i . i DERWENT i i i i 

............ j .................. .J .................................................................................... J 1_BM_ TDB _ _' __ j ........................ j .................. J .......................... j 
S85 1,,,,,,,,,,,, 1 i S76 and ((multiple or plurality or I US-PGPUB; i OR i ON i 2009/02/11 i ! many or three) near3 (copies)) near5 i USPAT; ! ! ! 15:28 ! 

i (bit adj3 rate) i USOCR; i i i i 
i i FPRS· EPO· i i i i I IJPO;, , i i I i 

, : ! DERWENT; : : j : 
............ .! ..................... : ................................................................................... J 1. BM_ TDB ... ..! ........................ .! ................... l ........................ ..! 
S86 i 6 i @ad< "20050408" and ((multiple or i US-PGPUB; i OR i ON i 2009/02/11 i 

i i plurality or many or three) near3 i USPAT; i i i 15:29 i 
: : (copies)) near5 (bit adj3 rate) i USOCR; : : I : 

I I I j~~; EPO; I I I I 
, , ' DERWENT , , i , 

............. 1 ..................... 1 ..................................................................................... I 1.BM_ TDB .. ' .. 1 ......................... 1 ................... 1 .......................... 1 

S87 ! 251 I,,,,,,,,,,,,_ (dynamic near5 stream$3).ti. i US-PGPUB; ! OR ! ON i 2009/02/11 ! i i USPAT; i i i 15:32 i 
: i USOCR· i i i i 
i i FPRS· EPO· i i i i I IJPO;, , I I I I 
i . i DERWENT i i i i 

............ .J .................... I .................................................................................... J I BM_ TDB .:. J ........................ J .................. ! ........................ J 

S88 I,,',,,,,,,,,_ 169 : (dynamic near5 stream$3).ti. and I US-PGPUB;: OR : ON I 2009/02/11: 
!,,,,,,,,,_ @ad< "20050408" ! USPAT; ! ! l 15:34 ! lusocR; I I I I 

i FPRS· EPO· , , i , 

IJPO;, _, I I I I 
, , i DERWENT, , , , , 

"""""'"! """""""""".! """""""""""""""""""""""""""""""""""""""""___! I_ BM_ TDB ______ i """""""""""'"!""""""""'"I """""""""""""! 
S89 ! 10 i (dynamic near5 stream$3).ti. and i US-PGPUB; ! OR ! ON i 2009/02/11! 

i i @ad< "20050408" and 709/230- i USPAT; i i l 15:34 i 
i i 234.ccls. i USOCR; i i i i 
: i i FPRS· EPO· i i i i i I IJPO;, , i i I i 
, i i DERWENT , , i , 

............. 1 ..................... 1 ..................................................................................... I1.BM_ TDB .. ' .. 1 ......................... 1 ................... 1 .......................... 1 

S90 2 "5832300".pn. US-PGPUB; OR ON !2009/02/11 
USPAT; l 15:40 
USOCR; i 
FPRS· EPO· l JPO;, , ! 

~ 
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ll ____________ l[ _____________________ II ______________________________________________________________________________________ ll ~BE:1~~T;" II ________________________ l[ ___________________ II __________________________ I 

I S92 : 326 I (automatic$4 near5 stream$3).tL I US-PGPUB; : OR : ON j 2009/02/11: 
i ' i i USPAT ' ' i 15'41 ' 

I I I l~~RJ,I I 1 · i 

I : I ! DERWENT; : : i : 
I _____________ : _____________________ ! ------------------------------------------------------------------------------------- I I_BM_ TDB ______ : _________________________ : ___________________ ! __________________________ : 
I S93 : 241 i @ad< "20050408" and S92 I US-PGPUB; : OR : ON i 2009/02/11: 
i i i i USPAT i i i 15'42 i 

1 ............. l ............... 1 ...................................................................................... 1~~~,1 ........................ l ....1· . 
I S94 : 0 ! (automatic$4 near5 stream$3 with I US-PGPUB; : OR : ON i 2009/02/11: 
I : ! (upshif$3 or downshif$3 or I USPAT; : : i 15:43 : I I I upconvert$3 or downconvert$3)) ti I ~~R); I I I i 

i , ; i DERWENT, , , ; , 
! ____________ _: --------------------- i -----------------------------------------------------------------------------------___! I_ BM_ TDB ___ __: ________________________ _: ------------------- i ________________________ __: 
I S95 i 0 i (automatic$4 near5 stream$3 with I US-PGPUB; i OR i ON ! 2009/02/11 i 
i i ! (upshift$3 or downshift$3 or i USPAT i i i 15'43 i 
I I I',,. upconvert$3 or downconvert$3)) .tL I USOCR; i i I · i 
i , • i FPRS· EPO· , , , , 

I I I JPO;, _, I I I I 
i , , i DERWENT, , , ; , 
I _____________ : _____________________ ! ------------------------------------------------------------------------------------- I I_BM_ TDB ______ : _________________________ : ___________________ ! __________________________ : 
I S96 : 0 ! (automatic$4 with stream$3 with I US-PGPUB; : OR : ON i 2009/02/11: 
I : i (upshift$3 or downshift$3 or I USPAT; : : i 15:43 : 
I i i. upconvert$3 or downconvert$3)) .tL I USOCR; ! ! ! ! 
i , • i FPRS· EPO· , , i , 

1 ............. 1 ............... 1 ...................................................................................... l~~~T;'l ........................ l ....1, 
I S97 : 3 i ( stream$3 with (upshift$3 or I U&PGPUB; : OR : ON i 2009/02/11: 
I : i downshift$3 or upconvert$3 or I USPAT; : : i 15:43 : 
i : ! downconvert$3)).tL i USOCR; : : ! : 

I I I I j~~; EPO; I I I I 
' , i ' DERWENT , , i , 

! ____________ _! ___________________ __! __________________________________________________________________________________ _j 1_ BM_ TDB __ , __j ________________________ _! ----------------·-- ! ________________________ __! 

I S98 : 0 i ( stream$3 with (video with I U&PGPUB; : OR : ON i 2009/02/11: 
I : jstream$3)).tLand(automatic$4 !USPAT; : : j15:52 : 
i : ! near4 switch$3 near4 different near4 i USOCR; : : ! : 
I j ! quality) I FPRS; EPO; j j ! j 

1 ............ 1 ..................... 1 J~:j~T;l ........................ 1 ................... 1 .......................... 1 rg '.n! ( stream$3 with (video with U&PGPUB; :.nR :.ION i 2009/02/11 I : jstream$3)) and (automatic$4 near4 USPAT; : : j15:52 
I j ! switch$3 near4 different near4 USOCR; ! ! ! 
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i I',,. quality) i FPRS· EPO· i I • IJPO·, , : 

I~~~-- l~D-E-RW-EN_T_;~!,---~~--~~--~, 

! 2009/02/11 j 
I : I stream$3 or video) I USPAT; : ! 15:57 : 
1 , 1 lusocR; : i : 

I I I I FPRS; EFO; I I I 

! J ............... 1 ...................................................................................... 1~:j~T; j J ....1. 
I S101 : 271819 I (dynamic$3 and switch$3 and I US-PGPUB;: OR : ON j 2009/02/11: 
I : I stream$3 or video) .tL I USPAT; : : j 15:58 : 
I i i lusocR; i i ! i 
' , i ' FPRS· EPO· , , i , 

I I I IJPO;, , I I I I 
i , ; i DERWENT , , i , 

! ____________ _! --------------------- j -----------------------------------------------------------------------------------_j I_ BM_ TDB _, __j ________________________ _! ------------------- ! ________________________ __! 

I S102: 0 i (dynamic$3 and switch$3 and I US-PGPUB; : OR : ON i 2009/02/11: 
I : i stream$3 and video) .tL I USPAT; : : i 15:58 : 
I i I IUSOCR; i i i i 
i , ; i FPRS· EPO· , , i , 

l_l_l_l~3b~TiJ_I_I_ 
I S103: 0 ! (dynamic$3 and switch$3 and I US-PGPUB; : OR : ON i 2009/02/11: 

I : I',,,,,_ (stream$3 and video)).tL I USPAT; : : i 15:59 : 
I i • IUSOCR; i i ! i 
i , i FPRS· EPO· , , i , 

I I IJPO;, , I I I I 
i , . i DERWENT , , i , 

! _____________ j """""""""'" I ______________________________________________________________________________________ I I BM - TDB _ _'_ j ________________________ ] "'"""""""" ! """""""""""'" j 
I S104: 0 i (dynamic$3 and (switch$3 or shivt$3 I US-PGPUB; : OR : ON i 2009/02/11: 
I : i or upshift$3) and (stream$3 and I USPAT; : : i 15:59 : 
I : i video)).ti. I USOCR; : : i : 

I I I I j~~; EPO; I I I I 
' , i ' DERWENT , , i , 

! ____________ _! ___________________ _j __________________________________________________________________________________ _j 1_ BM_ TDB _, __j ________________________ _! ------------------- ! ________________________ __! 

I S105: 5 i (automatic$4 and (switch$3 or I US-PGPUB; : OR : ON i 2009/02/11: 
I : i shivt$3 or upshift$3) and (stream$3 I USPAT; : : i 15:59 : 
' ' ' d "d )) t· 'USOCR ' ' ' ' i : i an v1 eo . 1. i ; : : i : 

I I I l~:~'I I I I 
I ____________ : ____________________ _! """"""""""""""""""""""""""""""""""""""""""j l_BM_ TDB _____ : """""""""""": _________________ j """"""""""""": 
I S106: 6 ! (automatic$4 and (switch$3 or I US-PGPUB; : OR : ON i 2009/02/11: 
I : ! shift$3 or upshift$3) and (stream$3 I USPAT; : : i 15:59 : 
I : ! and video)).ti. I USOCR; : : i : 
i i i i FPRS· EPO· i i i i 

l_l_l_l~3b~T;'I_I_I_I 
IIS107 :r7os I ( au1omatic$4 and (switch$3 or II DERWENT !DR :LJN i 2009/02/11: 
I : i shift$3 or upshift$3) and (stream$3 I : : i 16:00 : 
I : jandvideo)) I : : ! : 
l[s108 !Di ( automatic$4 near5 ( switch$3 or II DERWENT !DR iLJN i 2009/02/11 i 
I : i shift$3 or upshift$3) near5 (stream$3 I : : i 16:02 : 
I : jandvideo)) I : : ! i 

IIs109 in (automatic$4 near5 (copies or files or IIDERWENT iloR iloN 12009/02/11 i 
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I l------------ 11------------------·--11~~:~) )::--:~~~~--:-~~-~-~:=~~--:~-~----------------- I l_------------------------- 11------------------------ 11-------------------11_~_~'.-~~------------· I r 10 'D1 I (multiple or many or three or ![DERWENT 'DR rN 12009/02/11 I I : : plurality) near5 ((files or version) I : : I 16:03 : 
I : I near5 ( quality or bit-rate or bit adj I : : i : 
I : I rate)) I : : I : 
I S111 i 365 i (multiple or many or three or I US-PGPUB; i OR i ON i 2009/02/11 i 
I : i plurality) near5 ((files or version) I USPAT; : : i 16:04 : 
I : i near5 ( quality or bit-rate or bit adj I USOCR; : : i : 
i i irate)) i FPRS· EPO· i i i i 

1 ............. 1 ............... 1 ...................................................................................... l~~~T;'l ........................ l ....1, 
I S112: 37 I S111 and 709/230-234.ccls. I US-PGPUB; : OR : ON I 2009/02/11: 
I i I I USPAT i i i 16· 04 i 
I I I lusocR; I I I . I 
' ' ' ' FPRS· EPO· , , i , 

I i i IJPO;, , i i I i 
i , , i DERWENT , , i , 

! ----------·__1------------------·__i ----------------------------------------------------------------------------------_j 1_ BM_ TDB., __I ----------------------·__1----------------·--! ------------------------_J 
I S113 i 108249 i (multiple or many or three or I US-PGPUB; i OR i ON I 2009/02/11! I I 1,,,_ plurality) near5 ((files or version)) I~~~~; I I 116:10 I 
i , • i FPRS· EPO· , , , , 

I I I JPO;, _, I I I I 
i , , i DERWENT, , , i , 

1------------: --------------------_! ------------------------------------------------------------------------------------j l_BM_ TDB-----: ------------------------: -----------------j --------------------------: 
I S114: 1240 I S113 and 709/230-234.ccls. I US-PGPUB; : OR : ON 12009/02/11: 
i i I i USPAT · i i I 16 · 11 i 

I I I I ~~iRJPO- I I I . I 

l_l_l_l~~~T;'I_I_I_I 
I S115 : 1038 I S113 and 709/230-234.ccls. and I US-PGPUB; : OR : ON I 2009/02/11: 
I : l@ad<"20050408" lusPAT; : : j16:11 : 

I I I 1~~,1 I I I 
' ' , ' DERWENT· , , i , 

I _____________ I _____________________ I _____________________________________________________________________________________ I 1_BM_ TDB __ , __ I _________________________ I _________________ l __________________________ I 
I S116 i 11 I S113 and 709/230-234.ccls. and I US-PGPUB; i OR i ON I 2009/02/11 i 
I i i (upshift$3 or downshift$3 or I USPAT; i i ! 16:12 i 
I i i upcovert$3 or downconvert$3) I USOCR; i i ! i 
i , i FPRS- EPO· , , ' , 

I I I ~~~ENT_, I I I I 
1------------ I -------------------J------------------------------------------------------------------------------------..1 I_BM_ TDB--'-- 1------------------------ I -----------------J -------------------------- I 
I S117 : 3 I S113 and 709/230-234.ccls. and I US-PGPUB; : OR : ON 12009/02/ 11: 
I : i ((upshift$3 or downshift$3 or I USPAT; : : ! 16:14 : 
I : i upcovert$3 or downconvert$3) with I USOCR; : : i : 
I : ! (quality)) I FPRS; EPO;: : i : 
I i i IJPO; i i ! i 
i , , i DERWENT· , , i , 

! ___________ __I ____________________ j ------------------------------------------------------------------------------------J I BM_ TDB _ _' __I ______________________ __I __________________ ! ________________________ __! 

I 8118 3 709/230-234.ccls. and ( (upshift$3 or US-PGPUB; OR ON i 2009/02/11 
I downshift$3 or upcovert$3 or USPAT; i 16:14 
I downconvert$3) with (quality with USOCR; I 
I (video or stream$3))) FPRS; EPO; ! 
i JPO· i 
I DERWENT; ! 
i ~ 
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II :l H 111 BM_ TDB :l :l H : 
I S119 i 7 ! ( ( upshift$3 or downshift$3 or i US-PGPUB; i OR i,,,',,,,,,,,_ ON i 2009/02/11 i 
I : I upcovert$3 or downconvert$3) with I USPAT; : i 16: 15 : 

I i I,,',,,, (quality with (video or stream$3))) I USOCR; i i i 
i , i FPRS· EPO· , i , 

I I I JPO;, _, I I I 
i , , i DERWENT, , , ; , 

! ............. : .................... .! .................................................................................. J I_ BM_ TDB ..... : ......................... : ................... i .......................... : 

I S120 i 50419 1,,,,,,,,,,,,, microsoft.as. ! US-PGPUB; i OR i ON ! 2009/02/11 i i i i USPAT i i i 16 · 15 i 
I i lusocR; i i I · i 
i , i FPRS· EPO· , , , , 

I I IJPO;, _, I I I I 
i , , i DERWENT, , , ; , 

1 ............ i .................... .! .................................................................................... ..i l_BM_ TDB ..... : ........................ : ................. J .......................... : 
!s121 !981 l,,',,,,,,,,,_microsoft.as. and (stream$3).ti. !US-PGPUB; :OR :ON !2009/02/11! I i I USPAT; i i i 16: 16 i 
I i IUSOCR; i i i i 
i , i FPRS· EPO· , , i , 

l_l_1_l~~~T;'l_l_l_i 
!S122 !650 \microsoft.as. and (stream$3).ti. and !US-PGPUB; !OR !ON !2009/02/11! 

i i I,,,,,,_@ad<"20050408" i USPAT i i i 16·16 i 

I I 1~~RJ,1 I I ! 
i , , i DERWENT, , , ; , 

i _____________ ! _____________________ ! ------------------------------------------------------------------------------------- i I_BM_ TDB ______ i _________________________ ! ----------------- j __________________________ ! 
I S123: 6 i microsoft.as. and (stream$3 with I US-PGPUB; : OR : ON i 2009/02/11: 
I : jquality).ti.and@ad<"20050408" !USPAT; : : j16:17 : 

1 ............ 1 ..................... 1 J~~~'.1 ........................ 1 ................... 1 .......................... i 
I S124 ! 0 ! (automatica$3 near5 switch$3 near5 i US-PGPUB; ! OR ! ON ! 2009/02/11 ! 
I : ! ( different near5 qualit$5) near5 (files I USPAT; : : i 16: 19 : 
I : ! or version)) I USOCR; : : i : 
i i i i FPRS· EPO· i i i i 
I i I IJPO;, , i i I i 
i , ; i DERWENT , , i , 

! """""'": """""""""" I ______________________________________________________________________________________ I I BM - TDB ,_'": """""""""""": """"""""" i """"""""""""": 
I S125: 0 i (automatic$5 near5 switch$3 near5 ! US-PGPUB; : OR : ON i 2009/02/11: 
I : i ( different near5 qualit$5) near5 (files I USPAT; : : i 16:20 : 
i : i or version)) i USOCR; : : i : 
I I I I j~~; EPO; I I I I 
i i i i DERWENT; i i i i 
i _____________ ! _____________________ ! ------------------------------------------------------------------------------------- i I_BM_ TDB ______ i _________________________ ! ----------------- j __________________________ ! 
I S126: 0 i (automatic$5 near5 switch$3 near5 I US-PGPUB; : OR : ON i 2009/02/11: 
I : i ((different near5 qualit$5) near5 (files! USPAT; : : i 16:20 : 
I : i or version))) I USOCR; : : i : 

1 ............ 1 ..................... 1 ...................................................................................... 1~~~;.1 ........................ 1 ................... 1 .......................... ! 
r27 '.nl ((automatic$5 near5 (switch$3 or US-PGPUB; :.nR :.ION I 2009/02/11 
i ! ! upshift$3 or downshift$3 or USPAT; ! ! ! 16:20 
I : ! upconvert$3)) with ((different near5 USOCR; : : i 
I i I qualit$5) near5 (files or version))) FPRS; EPO; i i i 
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IJPO; ' 
i , , ! DERWENT; : , , , 
I ____________ : ____________________ _I ____________________________________________________________________________________ j l_BM_ TDB _____ : """""""""""": _________________ j """"""""""""": 
I S128: 6 I ((automatic$5 near5 (switch$3 or I US-PGPUB; : OR : ON j 2009/02/11: 
I : i upshift$3 or downshift$3 or I USPAT; : : i 16:22 : 
I : i upconvert$3)) with ((qualit$5) near5 I USOCR; : : i : 
I : i (files or version))) I FPRS; EPO;: : i : 

l_l_l_l~~~TJ_I_I_! 
I S129: 2 i "20050262257".pn. I US-PGPUB;: OR : ON i 2009/02/13: 
i i i i USPAT i i i 1 7 · 34 i 

I I I l~~RJ,I I 1 · I 
' , i ' DERWENT , , i , 

I _____________ : _____________________ I _____________________________________________________________________________________ I 1_BM_ TDB __ , __ : """""""""""'": ""'"""""" l __________________________ : 
I S130 i O j "20050262257".pn. and (ration or I US-PGPUB; i OR i ON ! 2009/02/13! 

I ! I'',,,,_ average) I USPAT; j j ! 17:38 j 
I : • IUSOCR; : : ! : 
i , i FPRS· EPO· , , ' , 

I I l~~~ENT, I I I I 
I ____________ : ___________________ J ____________________________________________________________________________________ J I_BM_ TDB _ _' __ : """""""""""": _________________ J """"""""""""": 
I S131 : 1 ! "20050262257".pn. and (ratio or I US-PGPUB;: OR : ON i 2009/02/13! 
I : ! average) I USPAT; : : ! 17:39 : 
I : ! IUSOCR; : : ! : 
' , i ' FPRS· EPO· , , i , 

I i I IJPO;, , i i I i 
i , ; i DERWENT , , i , 

! _____________ ! -------------------- ! --------------------------------------------------------------------------------------! I BM_ TDB _ _' __ ! ------------------------! ------------------! --------------------------! 
i S132: 0 i "20050262257".pn. and (sub-parts or i US-PGPUB;: OR : ON i 2009/02/13\ 
I : i subparts) I USPAT; : : i 17:39 : 

I I I l~~R);I I I ! 
I : i ! DERWENT; : : i : 
I _____________ : _____________________ ! ------------------------------------------------------------------------------------- I I_BM_ TDB ______ : _________________________ : _________________ j __________________________ : 
1s133 :1 1"20050262257".pn. and (safe$3) !US-PGPUB; :OR :ON j2009/02/13: 
i i i i USPAT i i i 17'43 i 

1 ............ 1 ..................... 1 ...................................................................................... 1~;~;.1 ........................ 1 ................... 1 .......................... 1 

1s134:2 !"2002174434".pn. IUS-PGPUB;:OR :ON !2009/02/13: 
I : i I USPAT; : : i 17:49 : 
I I I lusocR; I I ! I 
' , i ' FPRS· EPO· , , i , 

I i I IJPO;, , i i I i 
i , ; i DERWENT , , i , 

! ____________ _! --------------------- ! -----------------------------------------------------------------------------------_j I_ BM_ TDB _, __j ________________________ _! ------------------- ! ________________________ __! 

I 8135 i 2 !,,,',,,,,_ "20020174434".pn. I US-PGPUB; i OR i ON i 2009/02/13! i i • i USPAT i i i 17'49 i 
I i lusocR; i i I · i 
i , i FPRS· EPO· , , , , 

I I I JPO;, _, I I I I 
i , , i DERWENT, , , ; , 
I _____________ : _____________________ ! ------------------------------------------------------------------------------------- I I_BM_ TDB ______ : _________________________ : ___________________ ! __________________________ : 
1rs136 :n!l"20020144276".pn. 11us-PGPUB; j~R :10N 1112009/02/13j 
' , i ' USPAT , , i 1 7 · 51 , 
i ; : \ ' ; ; : . ; 
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1usocR; , 
I FPRS; EPO; : 
iJPO· i 

i ' ' I DERWENT; : ' i ' 

I _____________ : _____________________ : ----------------------------------------------------------------------------------·-- I I_BM_ TDB ______ : _________________________ : --------------·-- j __________________________ : 
I s137: 8 : ("20020018209" 1 "20040117459" 1 I us-PGPUB;: OR : ON i 2009102113: 
I i i "20050021616" I I USPAT; i i i 18:33 i 
I : i "20060031523").PN. I USOCR; : : i : 

1 ............ 1 ..................... 1 J~~~'.1 ........................ 1 ................... 1 .......................... 1 
I S138 i 1 i ("20020078209" I "20040117459" I I US-PGPUB; i OR i ON i 2009/02/13! 
I i i "20050021616" I "20060031523").PN.I USPAT; i i i 18:33 i 
I : ! and clip$4 I USOCR; : : ! : 
i i i i FPRS· EPO· i i i i 

l_l_l_l~~~T;J_I_I_I 
!S139 :1 j"20020188745".pn. and play$3 !US-PGPUB; :OR :ON j2009/02/13: 
i ' i i USPAT ' ' i 18·37 ' 

I I I l~~RJ,I I 1 · i 
' , i ' DERWENT , , i , 

I _____________ : _____________________ I _____________________________________________________________________________________ I 1_BM_ TDB __ , __ : _________________________ : """""""'" l __________________________ : 
I S140: 0 !'',,,,,,,_ "20020188745".pn. and tcp I US-PGPUB;: OR : ON i 2009/02/13: I : • I USPAT; : : i 19:00 : 
i i i USOCR· i i i i 
I : I FPRS· EPO· : : i : 
I I l~~~ENT, I I I I 
I ____________ ! """""""""J """"""""""""""""""""""""""""""""""""""""""J 1_BM_ TDB __ ' __ j """""""""""" j """"""""'J """"""""""""" j 
1s141:0 1"20020188745".pn.andhttp !US-PGPUB;:OR :ON !2009/02/13: 
I : i I USPAT; : : i 19:00 : 
I i I lusocR; i i I i 
' , i ' FPRS· EPO· , , i , 

I I I IJPO;, , I I I I 
i , ; i DERWENT , , i , 

! ____________ _! ------------------·-- j ----------------------------------------------------------------------------------·_j I_ BM_ TDB., __j ________________________ _! ----------------·-- ! ________________________ __! 

1S142:1 1"20020188745".pn.andweb !US-PGPUB;:OR :ON j2009/02/13: 
i i i i USPAT i i i 19·00 i 

I I I l~~RJ,I I 1 · I 
I : I I DERWENT; : : i : 
I _____________ : _____________________ ! ----------------------------------------------------------------------------------·-- I I_BM_ TDB ______ : _________________________ : ___________________ ! __________________________ : 
1s143 :2 l'',,,,,,,"20020188745".pn. and internet !US-PGPUB; :OR :ON j2009/02/13! 
I i • I USPAT; i i i 1 9: 01 i 
I i IUSOCR; i i ! i 
i , i FPRS· EPO· , , ' , 

1 ............. 1 ............... 1 ...................................................................................... l~~~T;'l ........................ l ....1, 
I S144: 4765975 i ((plurality or mutiple or two or threeel US-PGPUB;: OR : ON i 2009/02/13: 
I : i or many) near5 tcp mear5 I USPAT; : : i 19:03 : 
I : ! connection) I USOCR; : : ! : 
i i i i FPRS· EPO· i i i i 

1 ............. 11 ,~~~T;•.1 ......................... 1 ................... 1 .......................... 1 
1.-----, . 

file:///CI/U sers/ndonabed/Documents/e-Red%20Folder/l l l l 6783/EASTSearchHistory .11116783 _Accessible Version.htm[S/21/2014 11: 19:48 PM] 

Aylo Exhibit 1018 
Page 2225 of 2308



EAST Search History 

S145: 4766104 i ((plurality or multiple or two or I US-PGPUB; : OR 1,,,,,,,,,,,, ON i 2009/02/13! 
! ! threee or many) near5 tcp mear5 I USPAT; ! i 19:03 i 
! ! connection) i USOCR; ! i i 
' i i FPRS· EPO· i ! i 
.I ,I 1JPO, , : i : 

_1_1_l~~~T;J_1_I_I 
S146 i 2131 i (((plurality or multiple or two or i US-PGPUB; i OR i ON i 2009/02/13! 

i i threee or many) near5 (tcp near5 i USPAT; i i i 19:03 i 
: ! connection))) i USOCR; : : ! : 

I I I j~~; EPO; I I I I 
, , , DERWENT· , , i , 

............. 1 ..................... 1 ..................................................................................... I 1.BM_ TDB .. , .. 1 ......................... 1 ................. 1 .......................... 1 

S147 i 30 i (((plurality or multiple or two or i US-PGPUB; i OR i ON i 2009/02/13! 
i i threee or many) near5 (tcp near5 I USPAT; i i ! 19:04 i 
i I,,,,,,_ connection))) and 709/231.ccls. i USOCR· i i i i i i FPRS- EPO· i i i i 
I IJPO;, , I I I I 
i . i DERWENT· i i i i 

............ j .................. .J .................................................................................... ..11 _BM_ TDB _ _' .. j ........................ j .................. J .......................... j 
S148: 12 i (((plurality or multiple) near5 (tcp I US-PGPUB; : OR : ON i 2009/02/13! 

! ! near5 connection))) and i USPAT; ! ! i 19:07 ! 

i I,,',,,_ 709/231.ccls. I USOCR; i i I i , , FPRS- EPO· , , i , 

I I JPO;, _, I I I I 
, , i DERWENT, , , , , 

............ .! ..................... i ................................................................................... J 1. BM_ TDB ... ..! ........................ .! ................... i ........................ ..! 
S149 i O i "20020188745".pn. and cache i US-PGPUB; i OR i ON i 2009/02/13! 

i i i USPAT· i i i 19·22 i 

I I 1~~,1 I 1· I 
, , ' DERWENT· , , i , 

............. 1 ..................... 1 ..................................................................................... I 1.BM_ TDB .. , .. 1 ......................... 1 ................... 1 .......................... 1 

S150 i O I,,,,,,,,,,,,_ "20020188745".pn. and operator i US-PGPUB; i OR i ON i 2009/02/13! i i USPAT; i i i 19:22 i 
: i USOCR· i i i i 
i i FPRS- EPO· i i i i 
I IJPO;, , I I I I 
i . i DERWENT· i i i i 

............ .J .................... j .................................................................................... J I BM_ TDB .:. J ........................ J .................. ! ........................ J 
S151 i 1 i "20020188745".pn. and separate I US-PGPUB; i OR i ON i 2009/02/13: 

i i i USPAT i i i 19·25 i 

I I l~~ffi,I I I I 
, , , DERWENT· , , i , 

........... ..I .................... J .................................................................................. ...11. BM_ TDB _ _' __I ....................... ..1 ................... ! ........................ ..1 

S152 i 1 !,,,,,,,,,,,,, "20050262257".pn. and (cache) i US-PGPUB; i OR i ON i 2009/02/13! i i USPAT i i i 19·25 i 
i i USOCR· i i i . i 
i i FPRS· EPO· i i i i 
I IJPO;, _, I I I I 
, , i DERWENT, , , , , 

............. ! ..................... ! ..................................................................................... I I.BM_ TDB ...... i ......................... ! ................... ! .......................... ! 
S153 1 "20050262257".pn. and (saf$3) US-PGPUB; OR ON i 2009/02/13\ 

USPAT; i 19:36 i 
USOCR; i i 
FPRS; EPO; i i 
JPO· i : 

' ~ j 
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ll ............ 11 ..................... 11 ...................................................................................... ll ~BE:1~~T; .. 11 ........................ 11 ................... 11 .......................... 1 

I S154: 4705 I (upconvert$3 or upshift$3) with I US-PGPUB;: OR !,',,,,,,,,,, ON i 2014/07/31: 
I : 1,,,,,,,,, (stream$3 or (video with strem$3)) I USPAT; : ! 00:31 : 
I i IUSOCR; i ! i 
' ' ' FPRS· EPO· , i , 

1 ............. 1 ..................... 1 ...................................................................................... 1~3b~T;'.1 ......................... 1 ................... 1 .......................... 1 

!S155:4705 !(upconvert$3orupshift$3)with !US-PGPUB;:OR :ON j2014/07/31: 
I : i (stream$3 or (video with stream$3)) I USPAT; : : i 00:31 : 

I I I l~~ffi;I I I ! 

I : i ! DERWENT; : : i : 
I _____________ : _____________________ ! ------------------------------------------------------------------------------------- I I_BM_ TDB ______ : _________________________ : ___________________ ! __________________________ : 

I S156: 0 i (upconvert$3 or upshift$3) with I US-PGPUB;: OR : ON i 2014/07/31: 
I : i (stream$3 or (video with stream$3)) I USPAT; : : i 00:31 : 
i i i same ((multiple or plurality or many i USOCR· i i i i 
I i i or three or two) near3 copi$3) I FPRS· EPO· i i i i 
I I IJPO;, , I I I I 
i , . i DERWENT , , i , 

! _____________ J ·------------------- j --------------------------------------------------------------------------------------! I BM_ TDB __ '_ J ________________________ J ------------------! ------------------------ J 
!S157:16 j(upconvert$3orupshift$3)with !US-PGPUB;:OR :ON j2014/07/31: 
I : ! (stream$3 or (video with stream$3)) I USPAT; : : ! 00:31 : 
I : ! same ((multiple or plurality or many I USOCR; : : i : 
I : i or three or two) near5 (version or I FPRS; EPO;: : i : 
I : i format$4 or copies or cop$4)) I JPO; : : i : 
i i i i DERWENT· i i i i 

! ............ J .................. , .. j .................................................................................. ,J I_ BM_ TDB .. ' _j ........................ J ................ , .. ! ........................ J 
1S158:253 j(upconvert$3orupshift$3)with !US-PGPUB;:OR :ON j2014/07/31: 
I : i (stream$3 or (video with stream$3)) I USPAT; : : i 00:31 : 
I : i and ("709"/$$$.ccls. or I USOCR; : : i : 
I : i "725"/$$$.ccls.) I FPRS; EPO; : : i : 

I I I I ~~WENT; I I I I 
I _____________ : _____________________ ! ------------------------------------------------------------------------------------- I I_BM_ TDB ______ : _________________________ : ___________________ ! __________________________ : 

1s159\244 l(upconvert$3orupshift$3)with !US-PGPUB;\OR :ON !2014/07/31\ 
I : i (stream$3 or (video with stream$3)) I USPAT; : : i 00:31 : 
I i ! and ("709"/$$$.ccls. or I USOCR; i i ! i 

1 ............. 1 ............... 1 ::~~5':/$~~:I:) an~net~orkl ~~~; 1 ........................ 1 .... I , 
1S160:23030 j((multipleorpluralityormanyor IUS-PGPUB;:OR :ON j2014/07/31: 
I : i three or two) near5 (version or I USPAT; : : i 00:31 : 
i : ! format$4 or copies or cop$4)) same i USOCR; : : ! : 
I : ! (stream$3 or (video with stream$3)) I FPRS; EPO;: : i : 
I i i IJPO; i i ! i 
, , i , DERWENT· , , i , 

! ........... J ................... ..1 .................................................................................. J 1. BM_ TDB . .' _j ....................... J ................... ! ........................ J 
I S161 i 756102 i ((multiple or plurality or many or I US-PGPUB; i OR i ON ! 2014/07/31! 
I i i three or two) near5 (version or I USPAT; i i ! 00:31 i 
I i i format$4 or copies or cop$4)) I USOCR; i i ! i 
i , i FPRS- EPO· , , ' , 

I I I JPO;, _, I I I I 
i , , i DERWENT, , , ; , 

1 ............ i .................... J .................................................................................. , .. J I_BM_ TDB .... ,: ........................ : ................ ,J .......................... : 
11S162 '.123030 I ( ( (mu" iple or plurality or many or US-PGPUB; '_ nR :. ION 12014/ 07 / 31 I : ! three or two) near5 (version or USPAT; : : i 00:31 
I i i format$4 or copies or cop$4))) same USOCR; i i ! 
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l_,_1==1~;~1_,_I~ 
I S163 i 2345 I 8162 and "709"/$$$.ccls. I US-FGPUB; I OR I ON I ~~;:;071311 

I I I lf~ffi;I I I ! 

! ............ L ................ J ................................................................................... J ~BE~~~~T; L ..................... L ............... J...................... 1 
!S164!2345 !S162and"709"/$$$.ccls.and !US-PGPUB;!OR !ON !2014/07/31! 
I : I (stream$3 or video) I USPAT; : : ! 00:31 : 
I i i lusocR; i i ! i 
' ' ' ' FPRS· EPO· ' ' i ' 
I i I IJPO;, , i i I i 
i , , i DERWENT· , , i , 

! ............ J ..................... j ................................................................................... ...1 I_ BM_ TDB _ _' __j ........................ _! ................... ! ........................ __! 

!S165!738 !S162and"709"/231.ccls.and !US-PGPUB;!OR !ON !2014/07/31! 
I i i (stream$3 or video) I USPAT; i i ! 00:31 i 
I i I IUSOCR; i i i i 
i , , i FPRS· EPO· , , i , 

l_l_l_l~3b~TiJ_I_I_ 
I S166 i 8 i ("20020174434" I "20030067872" I I US-PGPUB; i OR i ON i 2014/07/31 i 
I i i "20040030797").PN. I USPAT; i i i 00:31 i 
I I I I ~~iRJPO- I I I I 

1 ............. 1 ............... 1 ...................................................................................... 1~3b~T;'l ........................ l ....1. 
I 8167: 44 i ("20020174434" I "20030067872" I I US-PGPUB;: OR : ON i 2014/07/31: 
I : i "20040030797").PN. or I USPAT; : : i 00:31 : 
i : i ("20020073167" I "20050123058" I i USOCR; : : i : 
I i i "20070024705" I "20080028428" I I FPRS; EPO; i i i i 
I i i "20080056373" I "6091775" I I JPO; i i i i 
I : i "6091777" I "6510553" I "6731600" I I DERWENT; : : i : 
I : i "6732183" I "6968387" I "7075986" 111 BM_ TDB : : i : 
i i i "7349976") PN i i i i i 

i S168 i 21 i S167 and (~r~am$3 or (video with I US-PGPUB; i OR i ON i 2014/07/31 i 
I : i stream$3)) I USPAT; : : i 00:31 : 
i , , i LJSOCR· , , , , 

I I I I j~~; EPO; I I I I 
I : i ! DERWENT; : : i : 
I ............. : ..................... ! ..................................................................................... I I_BM_ TDB ...... : ......................... : ................... ! .......................... : 
I S169: 5 ! S167 and (Stream$3 or (video with I US-PGPUB;: OR : ON i 2014/07/31: I I 1,,,_ stream$3)) and "709"/$$$.ccls. I~~~~; I I I 00:31 I 
i , • i FPRS· EPO· , , , , 
I i IJPO;, , i i I i 
i , . i DERWENT· , , , , 

! ............ .J .................... 1 .................................................................................... J I BM_ TDB _ _'_ J ........................ J .................. ! ........................ J 
IS170 !260 !S162 and "709"/231.ccls. and IUS-PGPUB; !OR !ON !2014/07/31! 
I i I (stream$3 or video) and I USPAT; i i ! 00:31 i 
I : ! @ad< "20040430" I USOCR; : : ! : 
i i i i FPRS· EPO· i i i i 
I i I IJPO;, , i i I i 
i , , i DERWENT· , , i , 

1 ............ J ................... J .................................................................................. ...1 I.BM_ TDB ._'__: ....................... __! ................... ! ........................ __! 
i;----, . 
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S171 l,',,,,,,,,,,_260 !S162 and "709"/231.ccls. and !US-PGPUB; \OR !,',,,,,,,,,,_ON !2014/07/31! ! (stream$3 or video) and I USPAT; i, i 00:31 i 
i @ad< "20040430" and (((multiple or i USOCR; . i i 
i plurality or many or three or two) i FPRS; EPO; i i i 
i near5 (version or format$4 or copies I JPO; : i i 

, i or cop$4))) I DERWENT; j , I j 

_____________ ! -------------------- i --------------------------------------------------------------------------------------! I BM_ TDB _____ ! ________________________ ! ------------------ i __________________________ ! 
S172!0 !S162and"709"/231.ccls.and iUS-PGPUB;!OR !ON !2014/07/31! 

j I (stream$3 or video) and I USPAT; j j ! 00:31 j 
: ! @ad< "20040430" same (((multiple or! USOCR; : : ! : 
! ! plurality or many or three or two) i FPRS; EPO; ! ! ! ! 
! i near5 (version or format$4 or copies I JPO; ! ! i ! 
i i or cop$4))) i DERWENT; i i i i 

"""""'"! """""""""'"! """""""""""""""""""""""""""""""""""""""""'" I I_BM_ TDB ______ i """""""""""'"! """""""' .. j .......................... i 
S173 !260 :S162 and "709"/231.ccls. and :US-PGPUB; !OR :ON j2014/07/31! 

i i (stream$3 or video) and I USPAT; i i ! 00:31 i 
j i @ad< "20040430" and ( ( ( multiple or I USOCR; j j ! j 
i i plurality or many or three or two) i FPRS; EPO; ! ! i ! 
: ! near5 (version or format$4 or copies i JPO; : : ! : 
i i or cop$4))) i DERWENT; i i i i 

............ i ..................... ! ...................................................................................... i 1 _BM_ TDB ..... i ........................ i ................... ! .......................... i 
S174 : 8168 i S162 and (stream$3 or video) and I US-PGPUB; : OR : ON i 2014/07/31: 

i i,,,',,,,, @ad< "20040430" i USPAT; i i i 00:31 i : lusocR; I I ! I 
' ' FPRS· EPO· , , i , 

I I JPO;, _, I I I I 
, ; i DERWENT, , , ; , 

............ J .................. , .. i .................................................................................. ,J I_ BM_ TDB .. ,__! ........................ J ................ , .. i ........................ J 
S175!191 !S162and@ad<"20040430"and !US-PGPUB;!OR !ON !2014/07/31! 

j ! (upshift$3 or upconvert$3 or I USPAT; j j ! 00:31 j 
i i downshift$3 or downconvert$3) i USOCR; i i i ! 

I I I j~~; EPO; I I I I 
, i ' DERWENT· , , i , 

"""""'": """""""""'"! """""""""""""""""""""""""""""""""""""""""'" I 1_BM_ TDB __ , __ : """""""""""'": """"""""'"! """"""""""""": 
S176 i 10 i S175 and "709"/$$$.ccls. i US-PGPUB; i OR i ON i 2014/07/31! 

i i i USPAT; i i i 00:31 i 
: ! 1usocR; : : ! : 
, i , FPRS- EPO· , , i , 

I I I ~~~ENT_, I I I I 
............ .J ................. , .. ! .................................................................................... J I BM_ TDB .. '. J .................... , .. .J __ .. ______________ ! ------------------------ J 
S177!1 !S175and"709"/231.ccls. IUS-PGPUB;!OR !ON !2014/07/31! 

i i I USPAT i i i 00·31 i 

I I l~~ffi;I I I I 
, i ' DERWENT· , , i , 

........... ..! .................... J .................................................................................. ...11. BM_ TDB _ _' __j ....................... ..! ................... ! ........................ ..! 
S178 i 1 !,',,,,,,,,,,, S175 and "709"/230-234.ccls. i US-PGPUB; i OR i ON i 2014/07/31! i i USPAT i i i 00·31 i 

i i USOCR· i i i . i 
i i FPRS- EPO· i i i i 
I IJPO;, _, I I I I 
, , i DERWENT, , , ; , 

"""""'"! """""""""'"! """""""""""""""""""""""""""""""""""""""""'" I I_BM_ TDB ______ i """""""""""'"! """"""""'"! """""""""""""! 
S179 20509 "709"/230-234.ccls. US-PGPUB; OR ON i 2014/07/31 

USPAT; i 00:31 
USOCR; i 
FPRS· EPO· i 
JPO;, , ! 

~ 
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ll ............ 11 ..................... 11 ...................................................................................... ll ~BE:1~~T; .. 11 ........................ 11 ................... 11 .......................... 1 

1S180 \42 1"709"/230-234.ccls. and (upconvert$3!US-PGPUB; !OR l,',,,,,,,,,,ON !2014/07/31! 
I : : or upshift$3 or downshift$3) with I USPAT; : j 00:31 : 
I : : (stream$3 or (video with strem$3)) I USOCR; : j : 
i i i i FPRS· EPO· i i i 

! ............. 1 ..................... 1 ...................................................................................... 1~3b~T;'.1 ......................... 1 ................... 1 .......................... 1 

!S181 \42 !"709"/230-234.ccls. and (upconvert$3iUS-PGPUB; jOR jON j2014/07/31j 
I : : or upshift$3 or downshift$3) with I USPAT; : : j 00:31 : 
I : : (stream$3 or (video with stream$3)) I USOCR; : : j : 

I I I I j~~; EPO; I I I I 
I : i ! DERWENT; : : i : 
I _____________ : _____________________ : ------------------------------------------------------------------------------------- I I_BM_ TDB ______ : _________________________ : ___________________ ! __________________________ : 

1S182 :18 l,,,,,,,,,,,,.(real near2 network).as. !US-PGPUB; :OR :ON j2014/07/31: I i I USPAT; i i j 00:31 i 
i i i USOCR· i i i i 
I : I FPRS· EPO· : : I : 
I i IJPO;, , i i I i 
i , . i DERWENT· , , i , 

! """"""_j """""""""'" I """"""""""""""""""""""""""""""""""""""""""J I BM_ TDB __ '_ j """"""""""'"_] """"""""" ! """""""""""' j 
I S183: 202 ! (sure-stream or sure adj stream or I US-PGPUB;: OR : ON i 2014/07/31: 

I I 1,,,,,_ surestream) I USPAT; : : l 00:31 : I I l~~ffi;I I I i 
i , , i DERWENT, , , i , 

! ............ J .................. , .. i .................................................................................. ,J I_ BM_ TDB .. ,__! ........................ J ................ , .. i ........................ J 
I 8184: 45 !,,,',,,,,,,,, (sure-stream or surestream) I US-PGPUB;: OR : ON ! 2014/07/31: i i i USPAT i i i 00·31 i 
I i lusocR; i i I · i 
i , i FPRS· EPO· , , , , 

I I I JPO;, _, I I I I 
i , , i DERWENT, , , i , 

I _____________ : _____________________ : ------------------------------------------------------------------------------------- I I_BM_ TDB ______ : _________________________ : ___________________ ! __________________________ : 

I S185: 4 I,,,,,,,,,,,,_ "7054948".pn. I US-PGPUB;: OR : ON j 2014/07/31: I i I USPAT; i i j 00:31 i 
I i IUSOCR; i i ! i 
i , i FPRS· EPO· , , i , 

1 ............. 1 ............... 1 ...................................................................................... 1~3b~T;'l ........................ l ....1, 
I S186: 1 I,,,,,,,,,,,,_ "7054948".pn. and surestream I US-PGPUB;: OR : ON ! 2014/07/31: I i I USPAT i i i 00·31 i 

I I l~~ffi;I I I ! 
i , , i DERWENT, , , i , 

! ............. : .................... .1 .................................................................................. J 1. BM_ TDB ..... : ......................... : ................... i .......................... : 

I S187 i 11 I,,,,,,,,,,,,_ "7406527" .pn. I US-PGPUB; i OR i ON ! 2014/07/31 i I j I USPAT; j j ! 00:31 j 
I i IUSOCR; i i ! i 
i , i FPRS· EPO· , , ' , 

I I IJPO;, _, I I I I 
i , , i DERWENT, , , i , 

1 ............ i .................... J .................................................................................. , .. J I_BM_ TDB .... ,: ........................ : ................ ,J .......................... : 
11S188 '.12259 I ( ( (mu It iple or plurality or many or US-PGPUB; '_ nR :. ION 12014/ 07 / 31 
I : ! three or two) near5 (version or USPAT; : : i 00:31 
I i i format$4 or copies or cop$4))) same USOCR; i i ! 
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i I (stream$3 or (video with stream$3)) i FPRS· EPO· i 

l_,_1:::___l~~iid_,_l__c 
i S189 i 2259 I (((multiple or plurality or many or I US-PGPUB; I OR i,,,',,,,,,,,_ ON I 2014/07/31 I I i i three or two) near5 (version or I USPAT; : i 00:31 : 

I,,,,, I,,,, I format$4 or copies or cop$4))) same I, USOCR; :. i i 
I (stream$3 or (video with stream$3)) ! FPRS; EPO;: I,,,_ I,,,, 

! same server and709/230-234.ccls. i JPO; ! 
i ' i i , !DERWENT; i . , . 

! ............. J .................... I ...................................................................................... ! I BM_ TDB .... j ........................ ] .................. I ........................ j 
I S190: 2259 I (((multiple or plurality or many or I US-PGPUB;: OR : ON j 2014/07/31: 
i ! ! three or two) near5 (version or i USPAT; ! ! ! 00:31 ! 
I : ! format$4 or copies or cop$4))) same I USOCR; : : i : 
I : i (stream$3 or (video with stream$3)) I FPRS; EPO;: : i : 
! i ! same server and709/231.ccls. ! JPO; i i ! i 
i i i i DERWENT· i i i i 
! ............ J ..................... I ................................................................................... ...1 1. BM_ TDB . .' _.: ........................ J ................... I ........................ ..! 
I S191 : 2259 i (((multiple or plurality or many or I US-PGPUB;: OR : ON i 2014/07/31: 
! : i three or two) near5 (version or ! USPAT; : : i 00:31 : 
I : i format$4 or copies or cop$4))) same I USOCR; : : i : 
i : i (stream$3 or (video with stream$3)) i FPRS; EPO;: : i : 
i ! i same server and709/231.ccls. and i JPO; ! ! i ! 
I : I @ad< "20040430" I DERWENT; : : I : 
i ............. : ..................... ! ..................................................................................... i I.BM_ TDB ...... : ......................... : ................... ! .......................... : 
I S192: 107 I (((multiple or plurality or many or I US-PGPUB;: OR : ON i 2014/07/31: 
I : : three or two) near5 (version or I USPAT; : : i 00:31 : 
I : i format$4 or copies or cop$4))) same I USOCR; : : i : 
I : i (stream$3 or (video with stream$3)) I FPRS; EPO;: : i : 
! : i same server and (709/231.ccls. and ! JPO; : : i : 
I : i @ad< "20040430") I DERWENT; : : i : 
! ............. ) .................... ! ...................................................................................... ! IBM_TDB .... ] ........................ ) .................. ! ........................ j 
IS193 :O jS192 and (upconvert$3 or upshift$3 IUS-PGPUB; :OR :ON j2014/07/31: 
i : i or downshift$3) with (stream$3 or i USPAT; : : i 00:31 : 
i ! ! (video with stream$3)) i USOCR; ! ! ! ! 

I I I I j~~; EPO; I I I I 
, , , , DERWENT· , , i , 

! ........... ) ................... ) .................................................................................. ) I_ BM_ TDB _ _') ....................... ) ................... ~ ........................ ) 
jS194j0 jS192and(upconvert$3orupshift$3 jUS-PGPUB;jOR \ON \2014/07/31\ 
I : i or downshift$3) I USPAT; : : i 00:31 : 

1 ............ 1 ..................... 1 J~;'.1 ........................ 1 ................... 1 .......................... i 
I S195 i 140 i (((multiple or plurality or many or i US-PGPUB; i OR i ON i 2014/07/31 i 
I : ! three or two) near5 (version or I USPAT; : : i 00:31 : 
I : ! format$4 or copies or cop$4))) I USOCR; : : i : 
I : i same3 (stream$3 or (video with I FPRS; EPO; : : i : 
I : i stream$3)) same server and I JPO; : : i : 
i : i (709/231.ccls. and i DERWENT; : : i : 
I : ! @ad< "20040430") 11 BM_ TDB : : ! : 
I S196: 0 i ((dynamically near3 chang$4) with I US-PGPUB;: OR : ON i 2014/07/31: 
I : i (((multiple or plurality or many or I USPAT; : : i 00:31 : 
I : i three or two) near5 (version or I USOCR; : : i : 
i ! ! format$4 or copies or cop$4)))) i FPRS; EPO; ! ! ! ! 
I : ! same3 (stream$3 or (video with I JPO; : : i : 
I : i stream$3)) same server and I DERWENT; : : i : 
I : i (709/231.ccls. and 11 BM_ TDB : : i : 
i i i @ad< "20040430") i i i i i ,,----; ..................... , ................................................................................................................. · ......................... · .................... , .......................... · 
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i S197: 4 i ((dynamically near3 chang$4) with I US-PGPUB;: OR !,',,,,,,,,,, ON i 2014/07/31: 
i i i (((multiple or plurality or many or I USPAT; ! i 00:31 i 
i i i three or two) near5 (version or i USOCR; ! i i 
I j i format$4 or copies or cop$4)))) I FPRS; EPO; ! 1,,, I,,, I j I same3 (stream$3 or (video with I JPO; ! 
i : i stream$3)) same server i DERWENT; : , ; , 
! _____________ ! -------------------- i --------------------------------------------------------------------------------------! I BM_ TDB _____ ! ________________________ ! ------------------ i __________________________ ! 
!S198:23 :((dynamically)with(((multipleor !US-PGPUB;:OR :ON j2014/07/31! 
I i i plurality or many or three or two) I USPAT; i i i 00:31 i 
I i i near5 (version or format$4 or copies I USOCR; i i i i 
I : ! or cop$4)))) same3 (stream$3 or I FPRS; EPO;: : ! : 
I ! ! (video with stream$3)) same server I JPO; ! ! i ! 
i i i i DERWENT· i i i i 

I __________ , __ : """""""""'"I """""""""""""""""""""""""""""""""""""""""'" I 1_BM_ TDB __ , __ : """""""""""'": """""""'" l """"""""""""": 
I ((dynamical) with (((multiple or i US-PGPUB; j OR !,',,,,,,,,,,,,,, ON ! 2014/07/31 j i plurality or many or three or two) i USPAT; : i 00:31 : 
i near5 (version or format$4 or copies i USOCR; i i i 

I (~i~~/j~)s1";';.~~~fi'~!3,Z:ver I~; EFO; I 1,,,_ 1,,,, I i DERWENT· : 

I 8200 ! 46 I ((dynamic$5) with (((multiple or I US-FGPUB; I OR I ON i 2014/07/31' 

1 ............. 1 ..................... 1 '.f ~!f f J\:~i~ii:~:t j~~:s1 f ;~;i ......................... 1 ................... 1 °0

31

1 

!S201 !23 !S200 not S198 !US-PGPUB; !OR !ON !2014/07/31! 
i i i i USPAT i i i 00·31 i 

I I I 1~~FO;I I 1 · I 

I : i ! DERWENT; : : i : 
I _____________ ! _____________________ ! ------------------------------------------------------------------------------------- I I_BM_ TDB ______ i _________________________ ! ___________________ ! __________________________ ! 
I S202 ! 927 ! (((multiple or plurality or many or i US-PGPUB; ! OR ! ON i 2014/07/31 ! 
i ! ! three or two) near5 (version or i USPAT; ! ! i 00:31 ! 
i j i format$4 or copies or cop$4))) i USOCR; j j ! j 
i , ! same3 (stream$3 or (video with i FPRS· EPO· , , ' , 

I I I (;~~:~ib~!~;3eo~rver a
nd I ~~~ENTi I I I I 

! _____________ j ·------------------- i --------------------------------------------------------------------------------------! I BM_ TDB ____ j ________________________ ] ------------------ i ------------------------ j 
I S203 i 166 i (((multiple or plurality or many or I US-PGPUB; i OR i ON i 2014/07/31 i 
i i i three or two) near5 (version or i USPAT; i i i 00:31 i 
i : ! format$4 or copies or cop$4))) i USOCR; : : ! : 
I ! ! same3 (stream$3 or (video with I FPRS; EPO; ! ! i ! 
i ! i stream$3)) same server and i JPO; ! ! i ! 
i i i (@ad<"20040430") and ((dynamic$5 i DERWENT; i i i i 
I i i or automatical$5) near3 ( upshift$3 or I I BM_ TDB i i i i 
! i i downshift$3 or upconvert$3 or ! ! ! i ! 
i i ! downcovnert$3 or chan$4)) ! i i ! ! 

I S204 i 88 i (((multiple or plurality or many or I US-PGPUB; i OR i ON i 2014/07/31 i 
i i i three or two) near5 (version or i USPAT; i i i 00:31 i 
i : ! format$4 or copies or cop$4))) i USOCR; : : ! : 
I ! ! same3 (stream$3 or (video with I FPRS; EPO; ! ! ! ! 
i ! ! stream$3)) same server and i JPO; ! ! i ! 
i i i (@ad<"20040430") and ((dynamic$5 i DERWENT; i i i i 
i ! i or automatical$5) near3 ( upshift$3 or i I BM_ TDB ! ! i ! 
I i i downshift$3 or upconvert$3 or I ! ! i ! 
i i i downcovnert$3 or chan$4)) and ! i i i ! 
I : i "709"/$$$.ccls. I : : i : i i7 """""""""" . """"""""""""""""""""""""""""""""""""""""""". """""""""""'"" , """"""""""'"", """"""""" . """""""""""'" , 
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I S205 32 ! (((multiple or plurality or many or I US-PGPUB; : OR 
! three or two) near5 (version or I USPAT; ! 
i format$4 or copies or cop$4))) i USOCR; ! 
i same3 (stream$3 or (video with i FPRS; EPO; ! 
i stream$3)) same server and i JPO; ! 
i (@ad<"20040430") and ((dynamic$5 i DERWENT; i 
: or automatical$5) near3 ( upshift$3 or I I BM_ TDB i 
! downshift$3 or upconvert$3 or I : 
! downcovnert$3 or chan$4)) and I ! 
• t l 

l 2014/07/31 i 
i 00:31 i 

I "709""/230-234.cds. I ~~B; I OR I ON I ~~;;i;o?/311 

l_l_1_1~;~J_1_I_I 
I S207 i 3562 i (multi-rate and (stream$3 or (video I US-PGPUB; i OR i ON j 2014/07/31 i 
I i i with stream$3))) I USPAT; i i i 00:31 i 

I I I l~~ffi;I I I ! 
, , , , DERWENT , , i , 

1 ............. : ..................... 1 ..................................................................................... I 1.BM_ TDB .. ' .. : ......................... : ................. 1 .......................... : 
I S208 ! 49 i (multi-rate and (stream$3 or (video i US-PGPUB; ! OR ! ON i 2014/07/31 ! 
i ! i with stream$3))).ti. i USPAT; ! ! i 00:31 ! 

1 ............ 1 ..................... 1 ...................................................................................... 1;;;~'.1 ........................ 1 ................... 1 .......................... i 
i S209: 8 i ("20020174434" I "20030067872" I I US-PGPUB;: OR : ON i 2014/07/31: 
I i i "20040030797").PN. I USPAT; i i i 00:31 i 
I : I IUSOCR; : : ! : 
' ' ' ' FPRS· EPO· ' ' i ' 
I i I IJPO;, , i i I i 
i , , i DERWENT , , i , 

! ............. : .................... ! ...................................................................................... I 1BM_TDB . .' .. : ........................ : .................. ! .......................... : 
!S210 :44 :("20020174434" I "20030067872" I !US-PGPUB; :OR :ON j2014/07/31: 
i i i "20040030797").PN. or i USPAT; i i i 00:31 i 
I i i ("20020073167" I "20050123058" I I USOCR; i i i i 
I i i "20070024705" I "20080028428" I I FPRS; EPO; i i j i 
i i i "20080056373" I "6091775" I i JPO; i i i i 
i i i "6091777" I "6510553" I "6731600" I i DERWENT; i i i i 
i i i "6732183" I "6968387" I "7075986" I i I BM_ TDB i i i i 
i i i "7349976") PN i i i i i 

i S211 i 21 i S210 and (~tre~m$3 or (video with I US-PGPUB; i OR i ON i 2014/07/31 i 
i ! i stream$3)) i USPAT; ! ! i 00:31 ! 

I I I l~!~'I I I I 
i ............ ! .................... .i .................................................................................... ..11.BM_TDB ..... i ........................ ! ................. ..! .......................... ! 
i S212: 1 i S210 and (stream$3 or (video with I US-PGPUB; : OR : ON i 2014/07/31: 
I ! ! stream$3)) and ((plurality or many or I USPAT; ! ! i 00:31 ! 
i ! ! multiple) near5 (version or format or i USOCR; ! ! i ! 
i i i cop$3)) i FPRS; EPO; i i i i 

l_l_l_l~~~TJ_I_I_! 
l[S213 il4 IIS210 and (stream$3 or (video with IIUS-PGPUB; ilOR ilON 112014/07/31 j 
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! stream$3)) and ((plurality or many or I USPAT; i 00:31 
i multiple) near5 (version or format or i USOCR; . i 
i cop$3 or quality or (high and low))) i FPRS; EPO; ! I,,,, 

i iJPO· i 

' I I DERWENT; I ' i ' 

____________ _! --------------------- i ------------------------------------------------------------------------------------__! I_ BM_ TDB ___ __! ________________________ _! ------------------- i ________________________ __! 

S214 i 1166673 i (plurality or many or three or two or i US-PGPUB; i OR i ON j 2014/07/31 i 
i i multiple) near5 (file or cop$3 or i USPAT; i i i 00:31 i 
i i version or format$3 or compress$5) i USOCR; i i i ! 
' i ' FPRS· EPO· ' ' i ' i I IJPO;, , i i I i 
, i ' DERWENT , , i , 

_____________ I _____________________ I _____________________________________________________________________________________ I 1_BM_ TDB __ , __ I _________________________ I ___________________ I """""""""""""I 
S215 ! 1235 ! ((plurality or many or three or two or i US-PGPUB; ! OR ! ON i 2014/07/31 ! 

! i multiple) near5 (file or cop$3 or i USPAT; ! ! i 00:31 ! 
! i version or format$3 or compress$5)) i USOCR; ! ! i ! 
! i with ((automatic$4 or dynamic$5) i FPRS; EPO; ! ! i ! 
i i near5 (switch$3 or chang$3 or i JPO; ! ! i ! 
! ! upshift$3 or downshift$3 or i DERWENT; ! ! ! ! 

____________ j ___________________ ! upconvert$3_ or _downconvert$3)) __________ J I BM_ TDB ___ j _______________________ ] _________________ i ----------------------- j 
S216 i 138 i S215 and "709"/$$$.ccls. i US-PGPUB; i OR i ON i 2014/07/31 i 

i i i USPAT i i i 00·31 i 

I I l~~ffi;I I I I 
, i , DERWENT , , i , 

____________ _I ___________________ _j __________________________________________________________________________________ _j 1_ BM_ TDB _, __I ________________________ _I ___________________ ! ________________________ __! 

S217 i 68 i S215 and "709"/$$$.ccls. and i US-PGPUB; i OR i ON i 2014/07/31! 
i i @ad< "20050408" i USPAT; i i i 00:31 i 
I I luso~R; .I I I I 
i I I j~~, EPO, i i I i 
, i i DERWENT· , , i , 

"""""" I ___________________ J ____________________________________________________________________________________ J I_BM_ TDB __ ' __ I ________________________ I _________________ J __________________________ I 
S218 i 5 i S215 and "709"/230-234.ccls. and i US-PGPUB; i OR i ON i 2014/07/31 i 

! 1,,,,,,,,, @ad< "20050408" I USPAT; ! ! ! 00:31 ! 
: IUSOCR; : : ! : 
' ' FPRS· EPO· , , i , 

_l_1_l~~~T;'l_l_l_i 
S219 i 739 i ((plurality or many or three or two or I US-PGPUB; i OR i ON i 2014/07/31 i 

i i multiple) near5 (file or cop$3 or ! USPAT; i i i 00:31 i 
! ! version or format$3 or compress$5)) i USOCR; ! ! ! ! 
! ! with ((automatic$4) near5 (switch$3 I FPRS; EPO; ! ! i ! 
! i or chang$3 or upshift$3 or i JPO; ! ! ! ! 
! i downshift$3 or upconvert$3 or i DERWENT; ! ! i ! 

__________ ___: __________________ ___] ~-~~~-~!?.~-~~~-!~:?.1.L ___________________________________________ J !.~~=I-~~---___: ______________________ ___: _________________ J ________________________ __: 
S220 ! 740 i ((plurality or many or three or two or i US-PGPUB; ! OR ! ON i 2014/07/31 ! 

! i multiple) near5 (file or cop$3 or i USPAT; ! ! i 00:31 ! 
i i version or format$3 or compress$5 or: USOCR; ! ! i ! 
i i (bit adj2 rate or bit-rate))) with i FPRS; EPO; i i i ! 
! ! ( ( automatic$4) near5 ( switch$3 or i JPO; ! ! ! ! 
! ! chang$3 or upshift$3 or downshift$3 i DERWENT; ! ! ! ! 

____________ ! _____________________ ! or_ upconvert$3 __ or_ downconvert$3)J _____ I 1 _BM_ TDB _____ ! ------------------------ ! ___________________ ! --------------------------! 
S221 5 S220 and "709"/230-234.ccls. and US-PGPUB; OR ON i 2014/07/31 

@ad< "20050408" USPAT; i 00:31 
USOCR; i 
FPRS· EPO· i 
JPO;, , ! 
DERWENT; i 

~ 
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II :l H 111 BM_ TDB :l :l H : 
I S222 i 23672 ! (stream$3 or (video with stream$3)) i US-PGPUB; i OR i,,,',,,,,,,,_ ON ! 2014/07/31 i I : I and ((plurality or many or multiple) I USPAT; : ! 00:31 : 

I j I,,',,,, near8 automat$5) I USOCR; j ! ! 
i , i FPRS· EPO· , i , 

I I I JPO;, _, I I I 
i , , i DERWENT, , , ; , 

! ............. : .................... .! .................................................................................. J I_ BM_ TDB ..... : ......................... : ................... i .......................... : 
I S223: 13352 i (stream$3 or (video with stream$3)) I US-PGPUB; : OR : ON i 2014/07/31: 
! : i and ((plurality or many or multiple) ! USPAT; : : i 00:31 : 
I : i near4 automat$5) I USOCR; : : i : 
i i i i FPRS· EPO· i i i i 

1 ............ 1 ..................... 1 J~~~T;•.1 ........................ 1 ................... 1 .......................... 1 

I S224 ! 73 ! (stream$3 or (video with stream$3)) i US-PGPUB; ! OR ! ON ! 2014/07/31 ! 
I : i and ((plurality or many or multiple) I USPAT; : : i 00:31 : 
I : i near4 automat$5) and 709/231.ccls. I USOCR; : : i : 
i i i i FPRS· EPO· i i i i 

l_l_l_l~~~T;'l_l_l_i 
I S225: 0 i (stream$3 or (video with stream$3)) I US-PGPUB; : OR : ON i 2014/07/31: 
i : i and ((plurality or many or multiple) i USPAT; : : i 00:31 : 
i ! ! near4 automat$5) and 709/231.ccls. i USOCR; ! ! ! ! 
I : ! and (upshift$3 or downshift$3 or I FPRS; EPO;: : i : 
I : ! upconvert$3 or downconvert$3) I JPO; : : i : 
i i i i DERWENT· i i i i 

I ----------·--: ------------------·--I ----------------------------------------------------------------------------------·-- I 1_BM_ TDB--, --: ----------------------·--: --------------·-- l --------------------------: I S226: 3 i (stream$3 or (video with stream$3)) I US-PGPUB; : OR : ON i 2014/07/31: 
I : i and ((plurality or many or multiple) I USPAT; : : i 00:31 : 
! : i near4 automat$5) and 709/230- ! USOCR; : : i : 
I : i 234.ccls. and (upshift$3 or I FPRS; EPO;: : i : 
! : i downshift$3 or upconvert$3 or ! JPO; : : i : 
i ! ! downconvert$3) i DERWENT; ! ! ! ! 

I ------------: --------------------J ------------------------------------------------------------------------------------J I_BM_ TDB----·: ------------------------: ----------------·j """"""""""""": 
!S227\14464 !709/231-234.ccls. !US-PGPUB;\OR !ON !2014/07/31! 
i i i i USPAT i i i 00·31 i 

I i I lusocR; i i I . i 
' , i ' FPRS· EPO· , , i , 

I i I IJPO;, , i i I i 
i , ; i DERWENT· , , i , 

!-------------! -------------------- ! --------------------------------------------------------------------------------------! I BM_ TDB --'--! ------------------------! ------------------ !--------------------------! 
i S228 i 6072 i 709/231-234.ccls. and i US-PGPUB; i OR i ON i 2014/07/31 i 
I : ! @ad< "20050408" I USPAT; : : ! 00:31 : 

I I I l~~ffi,I I I I 
i i i i DERWENT; i i i i 
i ----------·--! ------------------·--! ----------------------------------------------------------------------------------·-- i I_BM_ TDB------i ----------------------·--! --------------·-- j --------------------------! 
I S229: 851 i S228 and ((multiple or plurality or I US-PGPUB; : OR : ON i 2014/07/31: 

! : I,,,,,,,,,_ many or three) near5 files) ! USPAT; : : i 00:31 : i i i USOCR· i i i i 
I : I FPRS- EPO· : : i : 
I i IJPO;, , i i I i 
i , . i DERWENT· , , i , 

1 ............ ! .................. .J .................................................................................... ..11 _BM_ TDB _ _' .. j ........................ j .................. J .......................... j 
r'130 in33 I S228 and ((multiple or plurality or US-PGPUB; :nR 'ION I 2□ 14/07/31 
i ! ! many or three) near3 files) USPAT; ! ! ! 00:31 
I : I USOCR; : : ! 
i , i FPRS- EPO· , , i 
; ; : ' '; ; : 
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IJPO; ' 
i , , ! DERWENT; i , , , 

I ------------: --------------------_l------------------------------------------------------------------------------------j l_BM_ TDB-----: ------------------------: -----------------j --------------------------: 
I S231 : 276 I S228 and ((multiple or plurality or I US-PGPUB; : OR : ON j 2014/07/31: 
I : i many or three) near3 copies) I USPAT; : : i 00:31 : 

I I I I ~~iRJPO- I I I I 
l_l_l_l~~~T;'I_I_I_I 
I S232: 1 i S228 and ((multiple or plurality or I US-PGPUB; : OR : ON i 2014/07/31: 
I : i many or three) near3 copies) near5 I USPAT; : : i 00:31 : 
I : I (encod$3 or bit-rate or qualilty) I USOCR; : : ! : 

I I I I j~~; EPO; I I I I 
' , i ' DERWENT , , i , 

I -------------: ---------------------I ------------------------------------------------------------------------------------- I 1_BM_ TDB--' --: -------------------------: ----------------- l __________________________ : 
I S233 i 18 i S228 and ((multiple or plurality or I US-PGPUB; i OR i ON ! 2014/07/31! 
I j i many or three) near3 (copies or I USPAT; j j ! 00:31 j 
I ! ! files)) near5 ( encod$3 or bit-rate or I USOCR; ! ! ! ! 
i , I qualilty) i FPRS· EPO· , , , , 

I I • I ~~~ENT_, I I I I 
I ------------: -------------------J------------------------------------------------------------------------------------J I_BM_ TDB--'--: ------------------------: -----------------J --------------------------: 
I S234: 1 ! S228 and ((multiple or plurality or I US-PGPUB; : OR : ON i 2014/07/31: 
I : ! many or three) near3 (copies))with I USPAT; : : i 00:31 : 
I : i (encod$3 or bit-rate or qualilty) I USOCR; : : i : 
i i i i FPRS· EPO· i i i i 
I i I IJPO;, , i i I i 
i , ; i DERWENT· , , i , 

! ____________ _! -------------------- ! ------------------------------------------------------------------------------------J I BM_ TDB __ '_J ______________________ _J ------------------ ! ________________________ _J 
I S235: 1 i S228 and ((multiple or plurality or I US-PGPUB; : OR : ON i 2014/07/31: 
I : i many or three) near3 (copies)) with I USPAT; : : i 00:31 : 
I : i (encod$3 or bit-rate or qualilty) I USOCR; : : i : 
I I I I j~~; EPO; I I I I 
I : i ! DERWENT; : : i : 
I _____________ : _____________________ ! ------------------------------------------------------------------------------------- I I_BM_ TDB ______ : _________________________ : ----------------- j __________________________ : 
I S236: 276 i S228 and ((multiple or plurality or I US-PGPUB; : OR : ON i 2014/07/31: 

I : I'',,,,_ many or three) near3 (copies)) I USPAT; : : i 00:31 : 
i i • i USOCR· i i i i 
I : I FPRS· EPO· : : i : 
I I l~~~ENT, I I I I 
I ------------ ! ------------------_J------------------------------------------------------------------------------------J 1 _BM_ TDB--'-- j ------------------------ j -----------------J -------------------------- j 
I S237: 1 ! S228 and ((multiple or plurality or I US-PGPUB; : OR : ON ! 2014/07/31: 
i : ! many or three) near3 (copies)) near5 i USPAT; : : ! 00:31 : 
I : ! (bit adj3 rate) I USOCR; : : i : 
i i i i FPRS· EPO· i i i i 
I i I IJPO;, , i i I i 
i , ; i DERWENT , , i , 

!-------------! ---------------------! --------------------------------------------------------------------------------------! I_ BM_ TDB _, --!-------------------------! ------------------- !--------------------------! 
! S238: 8 i @ad< "20050408" and ((multiple or ! US-PGPUB; : OR : ON i 2014/07/31: 
I : i plurality or many or three) near3 I USPAT; : : i 00:31 : 
I : i (copies)) near5 (bit adj3 rate) I USOCR; : : i : 
i i i i FPRS· EPO· i i i i 
I : I IJPO;, , : : I : 
I : i ! DERWENT; : : i : 
I _____________ : _____________________ ! ------------------------------------------------------------------------------------- I I_BM_ TDB ______ : _________________________ : ___________________ ! __________________________ : 

IrS239 j~98 !!(dynamic near5 stream$3).tL IIuS-PGPUB; j~R jlON !112014/07/31 j 
' , i ' USPAT , , i 00·31 , 
i ; : \ ' ; ; : . ; 
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1usocR; , 
I FPRS; EPO; : 
iJPO· i 

i ' ' I DERWENT; : ' i ' 

I ............. : ..................... : ..................................................................................... I I_BM_ TDB ...... : ......................... : ................. j .......................... : 
I S240: 315 : (dynamic near5 stream$3).tL and I US-PGPUB;: OR : ON i 2014/07/31: 
I : I @ad< "20050408" I USPAT; : : i 00:31 : 

1 ............ 1 ..................... 1 J~~~'.1 ........................ 1 ................... 1 .......................... 1 
I S241 : 16 ! (dynamic near5 stream$3).tL and I US-PGPUB;: OR : ON i 2014/07/31: 
I : ! @ad< "20050408" and 709/230- I USPAT; : : i 00:31 : 
I : ! 234.ccls. I USOCR; : : ! : 
i i i i FPRS· EPO· i i i i 

l_l_l_l~~~T;J_I_I_I 
!S242 :3 j"5832300".pn. !US-PGPUB; :OR :ON j2014/07/31: 
i ' i i USPAT ' ' i 00·31 ' 

I I I l~~RJ,I I 1 · i 
' , i ' DERWENT , , i , 

1 ............. : ..................... 1 ..................................................................................... I 1_BM_ TDB .. ' .. : ......................... : ................. 1 .......................... : 
I S243: 0 !'',,,,,,,_ (dautomatic$4 near5 stream$3).tL I US-PGPUB;: OR : ON i 2014/07/31: I : • I USPAT; : : i 00:31 : 
i i i USOCR· i i i i 
I : I FPRS· EPO· : : i : 
I I l~~~ENT, I I I I 
1 ............ ! .................. J .................................................................................... J 1 _BM_ TDB .. ' .. j ........................ j ................. J .......................... j 
I S244: 727 I (automatic$4 near5 stream$3).tL I US-PGPUB; : OR : ON ! 2014/07/31: 
I : i I USPAT; : : i 00:31 : 
I i I lusocR; i i I i 
' , i ' FPRS· EPO· , , i , 

I I I IJPO;, , I I I I 
i , ; i DERWENT , , i , 

! ............ J ..................... j ................................................................................... J I_ BM_ TDB., __j ........................ _! ................... ! ........................ __! 

I S245 i 358 ! @ad< "20050408" and S244 I US-PGPUB; i OR i ON ! 2014/07/31 i 
i i i i USPAT i i i 00·31 i 

I I I l~~RJ,I I 1 · I 
I : i ! DERWENT; : : i : 
I ............. : ..................... ! ..................................................................................... I I_BM_ TDB ...... : ......................... : ................... ! .......................... : 
I S246: 0 ! (automatic$4 near5 stream$3 with I US-PGPUB; : OR : ON i 2014/07/31: 
I : i (upshif$3 or downshif$3 or I USPAT; : : i 00:31 : 

I i I',,. upconvert$3 or downconvert$3)) .tL I USOCR; i i ! i 
i , • i FPRS· EPO· , , ' , 
I I IJPO;, , I I I I 
i , . i DERWENT , , i , 

! ............ .J .................... j .................................................................................... J I BM_ TDB _ _'_ J ........................ J .................. ! ........................ J 
I S247: 0 ! (automatic$4 near5 stream$3 with I US-PGPUB; : OR : ON ! 2014/07/31: 
I i ! (upshift$3 or downshift$3 or I USPAT i i i 00·31 i 

I I I upconvert$3 or downconvert$3)) ti I ~~R); I I I · ! 

i , , i DERWENT, , , ; , 

I ............. : .................... .! .................................................................................. ...1 1. BM_ TDB ...... : ......................... : ................... i .......................... : 
i;----, . 
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! (upshift$3 or downshift$3 or I USPAT; ! i 00:31 i S248 I,,',,,,,,,,, 0 ! (automatic$4 with stream$3 with I US-PGPUB; : OR I,,',,,,,,,,, ON l 2014/07/31: 

_!_1==1~;~;1_!_1_1 
S249 i 5 i ( stream$3 with (upshift$3 or i US-PGPUB; i OR i ON i 2014/07/31 i 

i i downshift$3 or upconvert$3 or i USPAT; i i i 00:31 i 
: : downconvert$3)).ti. i USOCR; : : I : 

I I I j~~; EPO; I I I I 
, , , DERWENT , , i , 

............. 1 ..................... 1 ..................................................................................... I 1.BM_ TDB .. ' .. 1 ......................... 1 ................. 1 .......................... 1 

S250 i 0 i ( stream$3 with (video with i US-PGPUB; i OR i ON i 2014/07/31 i 
! i stream$3)).ti. and (automatic$4 i USPAT; ! ! i 00:31 ! 
: : near4 switch$3 near4 different near4 I USOCR; : : I : 
j I quality) I FPRS; EPO; j j ! j 
i i :JPO; i i i i 
i i i DERWENT i i i i 

............ j .................. .J .................................................................................... ..11 _BM_ TDB _ _' __ j ........................ j .................. J .......................... j 
S251 : 0 i ( stream$3 with (video with I US-PGPUB; : OR : ON l 2014/07/31: 

! ! stream$3)) and (automatic$4 near4 i USPAT; ! ! i 00:31 ! 
j i switch$3 near4 different near4 I USOCR; j j I j 

I I quality) I j~~; E~; I I I I 
, , i DERWENT, , , , , 

............ .! ..................... : ................................................................................... J 1. BM_ TDB ... ..! ........................ .! ................... l ........................ ..! 
S252 i 2150270 i (dynamic$3 and switch$3 and i US-PGPUB; i OR i ON i 2014/07/31 i 

i i stream$3 or video) i USPAT; i i i 00:31 i 

I I l~~ffi;I I I ! 
, , ' DERWENT , , i , 

............. 1 ..................... 1 ..................................................................................... I 1.BM_ TDB .. ' .. 1 ......................... 1 ................... 1 .......................... 1 

S253 i 523542 i (dynamic$3 and switch$3 and i US-PGPUB; i OR i ON i 2014/07/31 i 
! I,,,,,,,,,_ stream$3 or video) .ti. i USPAT; ! ! i 00:31 ! : i USOCR· i i i i 
i i FPRS· EPO· i i i i 
I IJPO;, , I I I I 
i . i DERWENT i i i i 

............ .J .................... ! .................................................................................... J I BM_ TDB .:. J ........................ J .................. ! ........................ J 
S254 i 1 i (dynamic$3 and switch$3 and I US-PGPUB; i OR i ON j 2014/07/31 i 

j 1,,,,,,,,, stream$3 and video) .ti. I USPAT; j j ! 00:31 j i :USOCR; i i i i 
, i FPRS· EPO· , , i , 

I I JPO;, _, I I I I 
, , i DERWENT, , , , , 

"""""'"! """""""""".! """""""""""""""""""""""""""""""""""""""""___! I_ BM_ TDB ______ i """""""""""'"!""""""""'"I """""""""""""! 
S255 i 1 i (dynamic$3 and switch$3 and ! US-PGPUB; i OR i ON i 2014/07/31 i 

i i (stream$3 and video)).ti. i USPAT; i i i 00:31 i 
, , i USOCR· , , , , 
l l t ' l l ~ l 
' ' ' FPRS· EPO· ' ' ' ' i i IJPO;, , i i I i 
, , i DERWENT , , i , 

............. 1 ..................... 1 ..................................................................................... 11.BM_ TDB .. ' .. 1 ......................... 1 ................... 1 .......................... 1 

S256 1 (dynamic$3 and (switch$3 or shivt$3 US-PGPUB; OR ON i 2014/07/31 
or upshift$3) and (stream$3 and USPAT; I 00:31 
video)).ti. USOCR; i 

FPRS· EPO· l 
JPO;, , ! 

~ 
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ll ............ 11 ..................... 11 ...................................................................................... ll ~BE:1~~T; .. 11 ........................ 11 ................... 11 .......................... 1 

I S257: 13 I (automatic$4 and (switch$3 or I US-PGPUB; : OR I,,',,,,,,,,, ON i 2014/07/31: 
I : I shivt$3 or upshift$3) and (stream$3 I USPAT; : ! 00:31 : 

I i I,,',,,. and video)).ti. I USOCR; i ! i ' ' ' FPRS· EPO· , i , 

1 ............. 1 ..................... 1 ...................................................................................... 1~3b~T;'.1 ......................... 1 ................... 1 .......................... i 
I S258: 14 I (automatic$4 and (switch$3 or I US-PGPUB; : OR : ON j 2014/07/31: 
I : i shift$3 or upshift$3) and (stream$3 I USPAT; : : i 00:31 : 
I : i and video)).ti. I USOCR; : : i : 
I I I I j~~; EPO; I I I I 
I : i ! DERWENT; : : i : 
I .......... , .. : .................. , .. ! .................................................................................. , .. I I_BM_ TDB ...... : ...................... , .. : ................ , .. ! .......................... : 
1[8259 'LJ41 ! (au1oma1ic$4 and (swi1ch$3 or[DERWENT 'DR :□Ni 2014/07/31: I : i shift$3 or upshift$3) and (stream$3 I : : i 00:31 : 

I ............ J .................... J and_ video) t .......................................................... I .......................... J ........................ J .............. , .. j ........................ ,_! 

r60 'D' (au1oma1ic$4 near5 (swi1ch$3 or ![DERWENT 'DR :□Ni 2014/07/31: I : i shift$3 or upshift$3) near5 (stream$3 I : : i 00:31 : 
I i !and video)) I i i ! i 

118261 i□i (au1oma1ic$4 near5 (copies or files or ![DERWENT i~['SN7 2014/07/31 i 
I : i versions) near5 (stream$3 and I t .................... ...lL .............. .J 00:31 : 

ILJ62 :D9 1 ;~:~;~·i~ .. ~; .. ~·~~; .. ~; .. t·h;~~ .. ~~ ..................... iLJERWENT :LJR :□N: ;·a·1·4i·a·1131·: 
I : i plurality) near5 ((files or version) I : : i 00:31 : 
I : i near5 ( quality or bit-rate or bit adj I : : i : 
I i ! rate)) I i i ! i 
I S263 i 945 i (multiple or many or three or I US-PGPUB; i OR i ON i 2014/07/31 i 
I : i plurality) near5 ((files or version) I USPAT; : : i 00:31 : 
i : ! near5 ( quality or bit-rate or bit adj i USOCR; : : ! : 
I : ! rate)) I FPRS; EPO;: : ! : 
I i i IJPO; i i ! i 
' , i ' DERWENT· , , i , 

1 .......... , .. 1 .................. , .. 1 .................................................................................. , .. I 1_BM_ TDB .. , .. 1 ...................... , .. 1 .............. , .. 1 .......................... 1 

I S264: 117 1,,,,,,,,,,,,. S263 and 709/230-234.ccls. I US-PGPUB;: OR : ON i 2014/07/31: I : I USPAT; : : i 00:31 : 
I i IUSOCR; i i ! i 
i , i FPRS· EPO· , , ' , 

I I I ~~~ENT_, I I I I 
1 ............ 1 .................. ...1 .................................................................................... J 1 .BM_ TDB . .' .. 1 ........................ 1 ................. J .......................... I 
I S265: 221423 ! (multiple or many or three or I US-PGPUB; : OR : ON i 2014/07/31: 

I I 1,,,,,,. plurality) near5 ((files or version)) I~~~~; I I I 00:31 I 
' ' ' FPRS- EPO· , , i , 

! ............. 1 ..................... 1 ...................................................................................... 1~3b~T;'.1 ......................... 1 ................... 1 .......................... i 
i S266 i 2932 i S265 and 709/230-234.ccls. i US-PGPUB; i OR i ON i 2014/07/31 i 
i i i i USPAT· : : i 00·31 : 

11 I 1~~,1 I 1· i 
I : i ! DERWENT; : : i : 
I .......... , .. : .................. , .. ! .................................................................................. , .. I I_BM_ TDB ...... : ...................... , .. : ................ , .. ! .......................... : 

I i i @ad< "20050408" USPAT; i i i 00:31 
r7 'i7281 i S265 and 709/230-234.ccls. and US-PGPUB; inR 'ION I 2014/07/31 

I i I USOCR; i i I 
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i i FPRS· EPO· i 
I IJPO·, , : 

l_,_,_l~~~~l_,_i__c 
I S265 and 709/230-234.ccls. and I US-PGPUB; : OR I,',,,,,,,,,,_ ON ! 2014/07/31 i I (upshift$3 or downshift$3 or I USPAT; : i 00:31 : 

I,,,,,_ upcovert$3 or downconvert$3) I USOCR; : i i 
l~;EFD;I I I 

I S269: 12 i S265 and 709/230-234.ccls. and I US-PGPUB; : OR : ON i 2014/07/31: 
I : i ((upshift$3 or downshift$3 or I USPAT; : : ! 00:31 : 
I : I upcovert$3 or downconvert$3) with I USOCR; : : i : 
I : ! (quality)) I FPRS; EPO;: : ! : 
I i I IJPO; i i ! i 
i , i i DERWENT· , , i , 

!-------------! ---------------------! --------------------------------------------------------------------------------------! I_ BM_ TDB _ _' --!-------------------------! ------------------- !--------------------------! 
!S270 \17 !709/230-234.ccls. and ((upshift$3 or 1us-PGPUB; :OR :ON j2014/07/31j 
I : i downshift$3 or upcovert$3 or I USPAT; : : i 00:31 : 
I : i downconvert$3) with (quality with I USOCR; : : i : 
I : i (video or stream$3))) I FPRS; EPO;: : i : 

I I I I ~~WENT; I I I I 
I -------------: ---------------------! ------------------------------------------------------------------------------------- I I_BM_ TDB------: -------------------------: -------------------i --------------------------: 
I S271 : 27 ! ((upshift$3 or downshift$3 or I US-PGPUB; : OR : ON i 2014/07/31: 
I : i upcovert$3 or downconvert$3) with I USPAT; : : i 00:31 : 

I i I,,,,,,_ (quality with (video or stream$3))) I USOCR; i i ! i 
i , i FPRS- EPO· , , i , 

I i IJPO;, , i i I i 
i , . i DERWENT· , , i , 

! ------------_j ·------------------- 1------------------------------------------------------------------------------------J I BM - TDB _ _'_ j ------------------------] ------------------ ! ------------------------ j 
I S272: 100080 I,,,,,,,,,,,,_ microsoft.as. I US-PGPUB;: OR : ON i 2014/07/31: I i I USPAT· i i i 00·31 i 

I I 1~~FD;I I I ! 
i , , i DERWENT, , , ; , 

! -------------! --------------------_! ----------------------------------------------------------------------------------___! I_ BM_ TDB -----! -------------------------! ------------------- i --------------------------! 
I S273: 1724 i microsoft.as. and (stream$3).ti. I US-PGPUB;: OR : ON i 2014/07/31: 
i i i i USPAT· i i i 00·31 i 

1 ............ 1 ..................... 1 J~;'.1 ........................ 1 ................... 1 .......................... 1 
I S274: 753 ! microsoft.as. and (stream$3).ti. and I US-PGPUB; : OR : ON i 2014/07/31: 

I : 1,,,,,,,,, @ad< "20050408" I USPAT; : : ! 00:31 : 
I i IUSOCR; i i ! i 
' ' ' FPRS- EPO· , , i , 

l_l_1_l~~~T;'l_l_l_i 
I S275: 7 ! microsoft.as. and (stream$3 with I US-PGPUB; : OR : ON i 2014/07/31: 

I I I quality) ti and ~d< "20050408" I f ~FD; I I I 00 
31 I 

i , , i DERWENT, , , ; , 

I -------------: ---------------------! ------------------------------------------------------------------------------------- I I_BM_ TDB------: -------------------------: ----------------- j --------------------------: 
l!S276 ilo il(automatica$3 near5 switch$3 near5 llus-PGPUB; ijOR ijON !12014/07/31 i 
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! (different near5 qualit$5) near5 (files I USPAT; i 00:31 
! or version)) i USOCR; . i 
i i FPRS; EPO; i I,,,, 

i iJPO· i 

' I I DERWENT; I ' i ' 

____________ _! --------------------- i ------------------------------------------------------------------------------------__! I_ BM_ TDB ___ __! ________________________ _! ------------------- i ________________________ __! 

S277 i O i (automatic$5 near5 switch$3 near5 i US-PGPUB; i OR i ON j 2014/07/31 i 
i i (different near5 qualit$5) near5 (files i USPAT; i i i 00:31 i 
i i or version)) i USOCR; ! ! i ! 
' i ' FPRS· EPO· ' ' i ' i I IJPO;, , i i I i 
, i ' DERWENT , , i , 

_____________ I _____________________ I _____________________________________________________________________________________ I I_BM_ TDB __ , __ I _________________________ I ___________________ I """""""""""""I 
S278 ! 0 ! (automatic$5 near5 switch$3 near5 i US-PGPUB; ! OR ! ON i 2014/07/31 ! 

! i ((different near5 qualit$5) near5 (files: USPAT; ! ! i 00:31 ! 
! ! or version))) i USOCR; ! ! i ! 
i i i FPRS· EPO· i i i i 

I I l~~~ENT, I I I I 
____________ _J ·------------------- j ------------------------------------------------------------------------------------_j I BM_ TDB _ _'_ J ________________________ J ------------------ i ------------------------ J 
S279 ! 1 ! ((automatic$5 near5 (switch$3 or i US-PGPUB; ! OR ! ON ! 2014/07/31 ! 

! ! upshift$3 or downshift$3 or i USPAT; ! ! ! 00:31 ! 
i ! upconvert$3)) with ( ( different near5 I USOCR; i i i i 
I I qualit$5) near5 (files or version))) I j~~; E~; I I I I 
, , i DERWENT, , , ; , 

_____________ i ____________________ _! ----------------------------------------------------------------------------------___! I_ BM_ TDB ______ i -------------------------i ------------------- i --------------------------i 
S280 ! 6 i ((automatic$5 near5 (switch$3 or i US-PGPUB; ! OR ! ON i 2014/07/31 ! 

! i upshift$3 or downshift$3 or i USPAT; ! ! i 00:31 ! 
i i upconvert$3)) with ((qualit$5) near5 i USOCR; ! ! i ! 
! ! (files or version))) i FPRS; EPO; ! ! ! ! 

i i IJPO; i i i i 
, i i DERWENT , , i , 

"""""" I ___________________ J ____________________________________________________________________________________ J I_BM_ TDB _ _' __ I ________________________ I _________________ J __________________________ I 
S281 !2 !"20050262257".pn. !US-PGPUB; !OR !ON !2014/07/31! 

i i j USPAT; i i i 00:31 i 
l j jUSOCR; l l i l 
, i , FPRS· EPO· , , i , 

_l_l_l~~~T;'I_I_I_I 
S282 i O i "20050262257".pn. and (ration or j US-PGPUB; i OR i ON i 2014/07/31 i 

i i average) i USPAT; i i i 00:31 i 

I I 1~~RJ,1 I I ! 
, i , DERWENT , , i , 

_____________ I _____________________ I _____________________________________________________________________________________ I I_BM_ TDB __ , __ I _________________________ I _________________ l __________________________ I 
S283 i 1 i "20050262257".pn. and (ratio or i US-PGPUB; i OR i ON i 2014/07/31 i 

i i,,,,,,,,,, average) ! USPAT; i i ! 00:31 i i i USOCR· i i i i 
i i FPRS· EPO· i i i i 
I IJPO;, , I I I I 
i . i DERWENT i i i i 

____________ j __________________ _J ____________________________________________________________________________________ __I I _BM_ TDB __ ' __ j ------------------------ j _________________ __! -------------------------- j 

S284 0 "20050262257".pn. and (sub-parts or US-PGPUB; OR ON i 2014/07/31 
subparts) USPAT; i 00:31 

USOCR; i 
FPRS· EPO· i 
JPO;, , i 
DERWENT; i 

~ 
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IJPO; ' 
i , , ! DERWENT; i , , , 

I ------------: --------------------_l------------------------------------------------------------------------------------j l_BM_ TDB-----: ------------------------: -----------------j --------------------------: 
I S294: 1 I "20020188745".pn. and web I US-PGPUB;: OR : ON j 2014/07/31: 
i i i i USPAT i i i 00·31 i 

I I I I ~~iRJPO- I I I . I 

l_l_l_l~~~T;'I_I_I_I 
I S295: 2 i "20020188745".pn. and internet I US-PGPUB;: OR : ON i 2014/07/31: 
i i i i USPAT i i i 00·31 i 

I I I l~~RJ,I I 1 · I 
' , i ' DERWENT , , i , 

I -------------: ---------------------I ------------------------------------------------------------------------------------- I 1_BM_ TDB--' --: -------------------------: ----------------- l __________________________ : 
I S296: 8046629 i ((plurality or mutiple or two or threeel US-PGPUB;: OR : ON i 2014/07/31: 
I : i or many) near5 tcp mear5 I USPAT; : : i 00:31 : 
I : i connection) I USOCR; : : i : 

1 ............ 1 ..................... 1 J~~~'.1 ........................ 1 ................... 1 .......................... 1 
I S297: 8046958 ! ((plurality or multiple or two or I US-PGPUB; : OR : ON i 2014/07/31: 
I : ! threee or many) near5 tcp mear5 I USPAT; : : i 00:31 : 
I : ! connection) I USOCR; : : i : 
i i i i FPRS· EPO· i i i i 
I i I IJPO;, , i i I i 
i , ; i DERWENT , , i , 

! """""'": """""""""" I """"""""""""""""""""""""""""""""""""""""""" I I BM - TDB ,_'": """""""""""": """"""""" ! """"""""""""": I S298: 4601 i (((plurality or multiple or two or I US-PGPUB; : OR : ON i 2014/07/31: 
I : i threee or many) near5 (tcp near5 I USPAT; : : i 00:31 : 
I : i connection))) I USOCR; : : i : 
I I I I j~~; EPO; I I I I 
I : I ! DERWENT; : : i : 
I _____________ : _____________________ ! ------------------------------------------------------------------------------------- I I_BM_ TDB ______ : _________________________ : ----------------- j __________________________ : 
I S299: 119 i (((plurality or multiple or two or I US-PGPUB;: OR : ON i 2014/07/31: 
I : i threee or many) near5 (tcp near5 I USPAT; : : i 00:31 : 
i i I',, connection))) and 709/231.ccls. i USOCR· i i i i 
I : • I FPRS· EPO· : : i : 
I I l~~~ENT, I I I I 
I ------------ ! ------------------_J------------------------------------------------------------------------------------J 1 _BM_ TDB--'-- j ------------------------ j -----------------J -------------------------- j 
I S300: 64 ! (((plurality or multiple) near5 (tcp I US-PGPUB; : OR : ON ! 2014/07/31: 
i : ! near5 connection))) and i USPAT; : : ! 00:31 : 
I : ! 709/231.ccls. I USOCR; : : ! : 
i i i i FPRS· EPO· i i i i 
I i I IJPO;, , i i I i 
i , ; i DERWENT· , , i , 

!-------------! --------------------- ! --------------------------------------------------------------------------------------! I_ BM_ TDB _ _' --!-------------------------! ------------------- !--------------------------! 
! S301 : 0 i "20020188745".pn. and cache ! US-PGPUB;: OR : ON i 2014/07/31: 
i i i i USPAT i i i 00·31 i 

I I I I ~~iRJPO- I I I . I 
I : I IJPO;, , : : I : 
I : i ! DERWENT; : : i : 
I _____________ : _____________________ ! ------------------------------------------------------------------------------------- I I_BM_ TDB ______ : _________________________ : ___________________ ! __________________________ : 

IrS302 jnjl"20020188745".pn. and operator IIuS-PGPUB; j~R jlON !II2014/07/31j 
' , i ' USPAT , , i 00·31 , 
i ; : \ ' ; ; : . ; 
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l[L310 I□: (media player video playback multipl tcp: US-PGPUB; :LJND l[ON I 2014/08/21 I 
I : : connection subsequent) .elm. I USPAT; : : j 22:43 : 

I ............ : ...... , .... : ........................................................................................ , .. j UPAD ................ ,: ........................ : ................. J .......................... : 
l[L311 I□: (media player video playback multiple I US-PGPUB; :LJND :□N ! 2014/08/21: 
I : : tcp connection subsequent) .elm. ! USPAT; : : ! 22:43 : 
I : : I UPAD : : I : 
l[L312 i□i (media player video playback multiple ! US-PGPUB; iLJND ilON i 2014/08/21 i 
I : : tcp connection subsequent) .elm. ! USPAT; : : ! 22:43 : 
I : : I UPAD : : I : 
l[L313 i□i (media player video playback multiple ! US-PGPUB; iLJND ilON i2014/08/21i 
I : : tcp connection subsequent ! USPAT; : : ! 22:43 : 
I ............ .! ........... .! generat$5) .elm ......................................................... I UPAD ................ .! ........................ .! ................. j _________________________ _: 
r12 I□! (media player video playback multipl tcp ! US-PGPUB; jLJND j□N !2014/07/31j 
I : : connection subsequent) .elm. ! USPAT; : : ! 01: 19 : 
I : : I UPAD : : I : 
118313 i□i (media player video playback multiple ! US-PGPUB; iLJND i□N !2014/07/31i 
I : : tcp connection subsequent).elm. ! USPAT; : : ! 01 :19 : 
I : : I UPAD : : I : 
118314 i□i (media player video playback multiple ! US-PGPUB; iLJND iLJN ! 2014/07/31 i 
I : : tcp connection subsequent).elm. I USPAT; : : ! 01 :19 : 

! ............. : ............ : .......................................................................................... J UPAD ................. : ......................... : ................... 1 .......................... i 
r15 l□I (media player video playback multiple ! US-PGPUB; jLJND j□N !2014/07/31j 
I : : tcp connection subsequent I USPAT; : : ! 01 :20 : 
I ___________ __: _________ __: generat$5) .elm. _______________________________________________________ J UPAD _______________ __: ______________________ __: __________________ I ________________________ __: 

8/21/2014 11 :19:46 PM 
C:\ Users\ ndonabed\ Documents\ EAST\ Workspaces\ 11116783_amendment.wsp 
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Adaptive streaming and rendering of large terrains using strip masks 

Abstract Terrain rendering is an important factor in the rendering of virtual scenes. If they are 
large and detailed, digital terrains can represent a huge amount of data and therefore of 
graphical primitives to render in real-time. In this paper we present an efficient technique ... 
Cited by 41 Related articles All 7 versions Cite Save 

A VLC media player plugin enabling dynamic adaptive streaming over HTTP 

Abstract This paper describes the implementation of a VLC media player plug in enabling 
Dynamic Adaptive Streaming over HTTP (DASH). DASH is an emerging ISO/IEC MPEG and 
3GPP standard for HTTP streaming. It aims to standardize formats enabling segmented ... 
Cited by 37 Related articles All 4 versions Cite Save 

Layer-encoded video in scalable adaptive streaming 

Abstract-Combining the concepts of caching and transmis-sion control protocol (TCP)­
friendly streaming of layer-encoded video bears the problem that those videos might not be 
cached in full quality. Therefore, we focus in this work on the scheduling of ... 
Cited by 40 f·,eiated artic!es All 7 versions Cite Save 

Global messaging with distributed adaptive streaming control 

Abstract: A software implementable approach capable of creating, delivering, reassembling, 
rendering, and storing asynchronous and synchronous multimedia message. This approach 
integrates video/audio streaming with existing Internet/Intranet e-mail messaging and ... 
Cited by 47 Related articles Cite Save More 

System and method for adaptive streaming of predictive coded video data 

This invention provides an adaptive transcoder which streams predictive coded video data 
over variable bandwidth networks and to devices having varying processing capabilities. 
The invention dynamically and continuously determines an available network bandwidth ... 
Cited by 35 Related articles All 2 versions Cite Save 

Adaptive systems for improved media streaming experience 

ABSTRACT Supporting streaming media applications over current packet network 
infrastructures represents a challenging task in many regards. For one, the lack of quality of 
service (QoS) guarantees in existing networks such as the Internet means that time- ... 
Cited by 33 Related articles All 6 versions Cite Save 

of Sports Videos 

Cited by 15 Related articles Cite Save 

What happens when HTTP adaptive streaming players compete for bandwidth? 

Abstract With an increasing demand for high-quality video content over the Internet, it is 
becoming more likely that two or more adaptive streaming players share the same network 
bottleneck and compete for available bandwidth. This competition can lead to three ... 
Cited by 40 Flelated articies All 9 versions Cite Save 

11S smooth streaming technical overview 

... 6 HTTP-Based Adaptive Streaming ..... 7 ... Introduction In October 2008, Microsoft 
announced that Internet Information Services (IIS) 7.0 would feature a new 
HTTP-based adaptive streaming extension: Smooth Streaming .... 
Cited by 158 Related articles All 6 versions Cite Save More 

Adaptive streaming of high-quality video over wireless LANs 

abstract We address the problem of robust st reaming of high-quality video over wireless 
local area networks in a home environment. By robust streaming, we mean maintaining the 
highest possible video quality and preventing interruptions to the video under varying ... 
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Cited by 30 Related articles All 8 versions Cite Save 

Multimedia over IP and wireless networks: compression, networking, and systems 

... Coding and Error Concealment Strategies for Audio Communication 59 Dinei Florencio 
Mechanisms for Adapting Compressed Multimedia to Varying Bandwidth Conditions 81 Antonio 
Ortega and Huisheng Wang Scalable Video Coding for Adaptive Streaming Applications 117 ... 
Cited by 138 Related articles All 4 versions Cite Save More 

Low-latency adaptive streaming over TCP 

Abstract Media streaming over TCP has become increasingly popular because TC P's 
congestion control provides remarkable stability to the Internet. Streaming over TCP requires 
adapting to bandwidth availability, but unforunately, TCP can introduce significant latency ... 
Cited by 29 Related articies All 7 versions Cite Save 

Adaptation algorithm for adaptive streaming over HTTP 

Abstract-Internet video makes up a significant part of the Internet traffic and its fraction is 
constantly growing. In order to guarantee best user experience throughout different network 
access technologies with dynamically varying network conditions, it is fundamental to ... 
Cited by 30 Flelated articies All 2 versions Cite Save 

Adaptive scalable video streaming in wireless networks 

Abstract In this paper, we investigate the optimal streaming strategy for dynamic adaptive 
streaming over HTTP (DASH). Specifically, we focus on the rate adaptation algorithm for 
streaming scalable video (H. 264/SVC) in wireless networks. We model the rate ... 
Cited by 24 Related articles Cite Save 

A comparison of quality scheduling in commercial adaptive http streaming solutions on a 3g network 

Abstract There are many available commercial streaming solutions that perform quality 
adaption. An important issue with respect to users' perceived quality is how the system 
schedules the quality levels to match the available network resources. In this study, we ... 
Cited by 25 Related articles All 12 versions Cite Save 

Channel sharing by rate-adaptive streaming applications 

There are various techniques for adapting the transmission rate of an application while 
maintaining the perceived quality at the receiver at acceptable levels. Shared-channel 
systems can use this rate adaptation capability to increase the number of concurrent ... 
Cited by 25 f·,eiated articles All 1 0 versions Cite Save 

Quality of experience estimation for adaptive HTTP/TCP video streaming using H. 264/AVC 

ABSTRACT Video services are being adopted widely in both mobile and fixed networks. For 
their successful deployment, the content providers are increasingly becoming interested in 
evaluating the performance of such traffic from the final users' perspective, that is, their ... 
Cited by 23 Related articles All 1 0 versions Cite Save 

Adaptive low-bitrate streaming over IEEE 802.15. 4 low rate wireless personal area networks (LR-WPAN 
based on link quality indication 

Abstract The IEEE 802.15. 4 Low-Rate Wireless Personal Area Network (LR-WPAN)[1] 
working group defines physical layer (PHY) and medium access control layer (MAC) 
standards specifications for low data rate wireless connections operating in the personal ... 
Cited by 20 Related articles All 2 versions Cite Save 

Securing media for adaptive streaming 

Abstract This paper describes the ARMS system which enables secure and adaptive rich 
media streaming to a large-scale, heterogeneous client population. The secure streaming 
algorithms ensure end-to-end security while the content is adapted and streamed via ... 
Cited by 20 f·,eiated articles All 9 versions Cite Save 
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Streaming multimedia data with adaptive QoS characteristics 

ABSTRACT In this paper, we describe the design and the implementation of an adaptive 
streaming architecture, which is based on real time protocols. The adaptive streaming 
application, which we have developed, can be used for streaming multimedia data over ... 
Cited by 20 Related articies All 4 versions Cite Save More 
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Multimedia proxy caching mechanism for quality adaptive streaming applications in the internet 

Absrrmr-The Internet has witnessed a rapid growth in deployment of Web-based streaming 
applications during recent years. In these applications, server should be able to perform end­
to-end congestion control and quality adaptation to match the delivered stream quality to ... 
Cited by 289 Related articles All 33 versions cite Save 

Dynamic adaptive streaming over HTTP--: standards and design principles 

Abstract In this paper, we provide some insight and background into the Dynamic Adaptive 
Streaming over HTTP (DASH) specifications as available from 3GPP and in draft version 
also from MPEG. Specifically, the 3GPP version provides a normative description of a ... 
Cited by 245 Related articles All 8 versions Cite Save 

An experimental evaluation of rate-adaptation algorithms in adaptive streaming over HTTP 

Abstract Adaptive (video) streaming over HTTP is gradually being adopted, as it offers 
significant advantages in terms of both user-perceived quality and resource utilization for 
content and network service providers. In this paper, we focus on the rate-adaptation ... 
Cited by 214 F·1elated articles l\ll 16 versions Cite Save 

Quality-adaptive media streaming by priority drop 

Abstract This paper presents a general design strategy for streaming media applications in 
best effort computing and networking environments. Our target application is video on 
demand using personal computers and the Internet. In this scenario, where resource ... 
Cited by 122 Related articles Ail 18 versions Cite Save 

A survey of application layer techniques for adaptive streaming of multimedia 

Though the integrated services model and resource reservation protocol (RSVP) provide 
support for quality of service, in the current Internet only best-effort traffic is widely supported. 
New high-speed technologies such as ATM (asynchronous transfer mode), gigabit ... 
Cited by 89 Related articies All 11 versions Cite Save 

Adaptive streaming of MPEG video over IP networks 

Abstract We present the design of an adaptive service for streaming MPEG video over a best­
effort IP network environment. The adaptive video streaming service exploits the inherent 
adaptiveness of video applications to pelform controlled and graceful adjustments to the ... 
Cited by 87 Related articies All 8 versions Cite Save 

Real-time content-based adaptive streaming of sports videos 

Abstract In this paper, we present a real-time software system for filtering live video content 
and then adaptively streaming the video over resource limited networks or devices. The rate 
adaptation is content-based and dynamically varied according to the event structure and ... 
Cited by 77 Fleiated articies All 5 versions Cite Save 

Method and system for indexing and content-based adaptive streaming of digital video content 

The present invention discloses systems and methods for automatically parsing digital video 
content into segments corresponding to fundamental semantic units, events, and camera 
views, and streaming parsed digital video content to users for display and browsing. The ... 
Cited by 91 Related articles All 4 versions Cite Save 

Dynamic adaptive streaming over HTTP dataset 

Abstract The delivery of audio-visual content over the Hypertext Transfer Protocol (HTTP) got 
lot of attention in recent years and with dynamic adaptive streaming over HTTP (DASH) a 
standard is now available. Many papers cover this topic and present their research results, ... 
Cited by 64 Related artides All 5 versions Cite Save 

Adaptive streaming within U1e 3GPP packet-switched streaming service 
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Abstract The 3GPP Packet-Switched Streaming Service (PSS) is a standard for audio and 
video streaming to handheld 2.5 G and 3G terminals and provides a complete streaming 
and download framework for commercial content. This article gives an overview of the ... 
Cited by 59 Related articies All 6 versions Cite Save 

Quality of experience for HTTP adaptive streaming services 

ABSTRACT The growing consumer demand for mobile video services is one of the key 
drivers of the evolution of new wireless multimedia solutions requiring exploration of new 
ways to optimize future wireless networks for video services towards delivering enhanced ... 
Cited by 61 Related articies All 5 versions Cite Save 

Adaptive strna ming of stored video in a TCP-friendly context: Multiple versions or multiple layers? 

Abstract Video transmission over the current best-effort Internet should be made fair to com­
peting TCP traffic. Because the available bandwidth to a TCP-friendly stream changes 
significantly over medium and long time scales, it is desirable to adapt the streaming rate ... 
Cited by 35 Fleiated articies Cite Save More 

On performance bounds for the integration of elastic and adaptive streaming flows 

Abstract We consider a network model where bandwidth is fairly shared by a dynamic 
number of elastic and adaptive streaming flows. Elastic flows correspond to data transfers 
while adaptive streaming flows correspond to audio/video applications with variable rate ... 
Cited by 51 Related articles All 8 versions Cite Save 

3GPP compliant adaptive wireless video streaming using H. 264/AVC 

Abstract-In 3GPP a standard for multimedia streaming over mobile networks called PSS 
(Packet-switched Streaming Service) has been specified. In order to deal with changing 
transmission characteristics like varying link bit-rate or handover, adaptive streaming ... 
Cited by 43 Related artieies All 1 O versions Cite Save 

An evaluation of dynamic adaptive streaming over http in vehicular environments 

Abstract MPEGs' Dynamic Adaptive Streaming over HTTP (MPEG-DASH) is an emerging 
standard designed for media delivery over the top of existing infrastructures and able to 
handle varying bandwidth conditions during a streaming session. This requirement is very ... 
Cited by 49 f·,eiated articles All 5 versions Cite Save 

An experimental investigation of the Akamai adaptive video streaming 

Abstract Akamai offers the largest Content Delivery Network (CON) service in the world. 
Building upon its CON, it recently started to offer High Definition (HD) video distribution 
using HTTP-based adaptive video streaming. In this paper we experimentally investigate ... 
Cited by 49 Related articles All 8 versions Cite Save 

Adaptive live video streaming by priority drop 

Abstract In this paper we explore the use of Priority-progress streaming (PPS) for video 
surveillance applications. PPS is an adaptive streaming technique for the delivery of 
continuous media over variable bit-rate channels. It is based on the simple idea of ... 
Cited by 42 Related articies All 14 versions Cite Save 

Implementation of adaptive streaming of stored MPEG-4 FGS video over TCP 

ABSTRACT This paper presents an implementation of an end-to-end application for 
streaming stored MPEG-4 Fine-Grained Scalable (FGS) videos over the best-effort Internet. 
Our current implementation ms over TCP but can also be run over TCP-friendly RTPNDP ... 
Cited by 36 Fleiated articies All 2 versions Cite Save 

An evaluation of TCP-based rate-control algorithms for adaptive Internet streaming of H. 264/SVC 

Abstract Recent work in TCP video streaming indicates that multimedia streaming via TCP 
provides satisfactory performance when the achievable TCP throughput is approximately 
twice the media bit rate. However, these conditions may not be achievable on the Internet, ... 
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Cited by 45 Related articles All 6 versions Cite Save 

iDASH: improved dynamic adaptive streaming over HTTP using scalable video coding 

Abstract HTTP-based delivery for Video on Demand (VoD) has been gaining popularity 
within recent years. Progressive Download over HTTP, typically used in VoD, takes 
advantage of the widely deployed network caches to relieve video servers from sending ... 
Cited by 44 Related articles All 5 versions Cite Save 
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Approved for use through 11/30/2011. 0MB 0651-0035 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

Application Number 11116783 

CHANGE OF 
CORRESPONDENCE ADDRESS FilinQ Date 

2005-04-28 

Application 
First Named Inventor R. Drew Major 

Art Unit 2444 
Address to: 
Commissioner for Patents 

Examiner Name 
Ninos Donabed 

P.O. Box 1450 
Alexandria, VA 22313-1450 

Attorney Docket Number 066.0141 (P2004-04-01 .1) 

Please change the Correspondence Address for the above-identified patent application to: 

0 The address associated with 

I I 
Customer Number: 54583 

OR 

□ Firm or 
Individual Name 

Address 

City I State I Zip 

Country 

Telephone I Email 

This form cannot be used to change the data associated with a Customer Number. To change the 
data associated with an existing Customer Number use "Request for Customer Number Data Change" (PTO/SB/124). 

I am the: 

□ ApplicanUlnventor 

□ Assignee of record of the entire interest. 
Statement under 37 CFR 3.73(b) is enclosed. (Form PTO/SB/96). 

0 Attorney or agent of record. Registration Number 39928 

□ Registered practitioner named in the application transmittal letter in an application without an 
executed oath or declaration. See 37 CFR 1.33(a)(1 ). Registration Number 

Signature 
/BRETT A. CARLSON/ 

Typed or Print,1 A C I 
Name rett . arson 

Date September 18, 2014 I Telephone 480.385.5060 

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple 
forms if more than one siqnature is required, see below*. 

I 0 *Total of forms are submitted. 

This collection of information is required by 37 CFR 1.33. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO 
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 3 minutes to complete, 
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on 
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, ca/11-800-PTO-9199 and select option 2. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection 
with your submission of the attached form related to a patent application or patent. Accordingly, 
pursuant to the requirements of the Act, please be advised that: (1) the general authority for the 
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; 
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark 
Office is to process and/or examine your submission related to a patent application or patent. If you do 
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or 
abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the 
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from 
this system of records may be disclosed to the Department of Justice to determine whether 
disclosure of these records is required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of 
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to 
opposing counsel in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of 
Congress submitting a request involving an individual, to whom the record pertains, when the 
individual has requested assistance from the Member with respect to the subject matter of the 
record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the 
Agency having need for the information in order to perform a contract. Recipients of 
information shall be required to comply with the requirements of the Privacy Act of 1974, as 
amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in 
this system of records may be disclosed, as a routine use, to the International Bureau of the 
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal 
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to 
the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, 
General Services, or his/her designee, during an inspection of records conducted by GSA as 
part of that agency's responsibility to recommend improvements in records management 
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall 
be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not 
be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after 
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent 
pursuant to 35 U .S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 
CFR 1.14, as a routine use, to the public if the record was filed in an application which 
became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspection or an 
issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the US PTO becomes aware of a violation or potential 
violation of law or regulation. 
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Change(s) applied 

to document, 

0070 
[~] Due to multiple simultaneous streamlet processing, and in order to better judge 

the central tendency of the performance ratio r, the agent controlcontroller module 402 

may calculate a geometric mean, or alternatively an equivalent averaging algorithm, 

across a window of size m, and obtain a performance factor cp: 

1 

'Pwm,,, = ( fI 'J ]; , lj=l 
0071 

[e&r3-] The policy determination about whether or not to up shift 710 playback quality 

begins by comparing (f)current with a trigger threshold E>up. If (f)current ?: E>up, then an up 

shift to the next higher quality stream may be considered 716. In one embodiment, the 

trigger threshold E>up is determined by a combination of factors relating to the current read 

ahead margin (i.e. the amount of contiguously available streamlets that have been 

sequentially arranged by the staging module 409 for presentation at the current playback 

time index), and a minimum safety margin. In one embodiment, the minimum safety 

margin may be 24 seconds. The smaller the read ahead margin, the larger E>up is to 

discourage upshifting until a larger read ahead margin may be established to withstand 

network disruptions. If the agent controller module 402 is able to sustain 716 upshift 

quality, then the agent controller module 402 will upshift 717 the quality and 

subsequently request higher quality streams. The determination of whether use of the 

higher quality stream is sustainable 716 is made by comparing an estimate of the higher 

quality stream's performance factor, (j)higher' with eup. If (j)higher ?: eup then use of the 

higher quality stream is considered sustainable. If the decision of whether or not the 

higher stream rate is sustainable 716 is "no," the agent controlcontroller module 402 will 

not attempt to upshift 717 stream quality. If the end of the stream has been reached 714, 

the method 618 ends 716. 

Application No.: 11/116,783 -3- Attorney Docket No.: 8532P001 
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Change(s) applied 

to document, 

/A.A/ 
9/19/2014-

AMENDMENTS 

Amendments to the Specification: 

Please amend the following paragraph as follows: 

006+ 

Ee0'66] Figure 5 is a schematic flow chart diagram illustrating one embodiment of a 

method 500 for processing content in accordance with the present invention. In one 

embodiment the method 500 starts 502, and the content module 112 receives 504 content 

from the publisher 110. Receiving content 504 may comprise receiving 504 a digital 

copy of the content file 200, or digitizing a physical copy of the content file 200. 

Alternatively, receiving 504 content may comprise capturing a radio or television 

broadcast. Once received 504, the stream module 302 generates 506 a plurality of 

streams 202, each stream 202 having a different quality. The quality may be predefined, 

or automatically set according to end user bandwidth, or in response to pre-designated 

publisher guidelines.,_ 

Please amend the following paragraph as follows: 

0066 
[~] Figure 6 is a schematic flow chart diagram illustrating one embodiment of a 

method 600 for viewing a plurality of streamlets in accordance with the present invention. 

The method 600 starts and an agent controlcontroller module 402 is provided 604 and 

associated with a viewer 408 and provided with a staging module 409. The agent 

controller module 402 then requests 606 a streamlet from the streamlet cache module 

404. Alternatively, the agent controller module 402 may simultaneously request 606 a 

plurality of streamlets from the streamlet cache module 404. If the streamlet is stored 608 

locally in the streamlet cache 410, the streamlet cache module 404 retrieves 610 the 

streamlet and sends the streamlet to the agent controller module 402. Upon retrieving 

610 or receiving a streamlet, the agent controller module 402 makes 611 a determination 

of whether or not to shift to a higher or lower quality stream 202. This determination will 

be described below in greater detail with reference to Figure 7. 

Please amend the following paragraph as follows: 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Serial. No.: 11/116,783 

Filed: April 28, 2005 

Art Unit: 2444 

Examiner: Ninos Donabed 

Confirmation No.: 5535 

Customer No.: 54583 

Title: APPARATUS, SYSTEM, AND METHOD FOR ADAPTIVE-RATE 
SHIFTING OF STREAMING CONTENT 

Attorney Docket No.: 066.0141 (P2004-04-01.1) 

CORRESPONDENCE TO BE PLACED IN FILE 

Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

***Filed electronically using the EFS system 

Commissioner: 

Enclosed is a copy of a Canadian Office Action for Canadian Application 

No. 2,564,861 ("Office Action"), which is a counterpart application, as well as the 

following reference cited therein: 

EP1298931A2 2003-04-02 Oplayo Oy 

We make no representation as to this document's materiality to the claims under 

review, but we respectfully request that the document be placed in the file. 

An Information Disclosure Statement citing the Office Action, as well as the 

reference cited therein, is also being submitted at this time. Should the Examiner have 

any questions about this matter, the undersigned would welcome a telephone call at 

480.385.5069. 
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No officialfee is believed to be due in connection with this Correspondence, 

other than the fees that are addressed elsewhere in this submittal. In the unlikely event 

that the Patent Office determines for any reason that an extension and/ or other relief 

is required for entry of this Correspondence, the Patent Owner hereby petitions for any 

required relief, including any extension of time, and authorizes the Commissioner to 

charge the cost of such petitions and/ or other fees due in connection with the filing of 

this document to Deposit Account No. 50-2091 

Dated: October 8, 2014 

Respectfully submitted, 

INGRASSIA FISHER & LORENZ, P .C. 

By: /BRETT A. CARLSON/ 

2 

Brett A. Carlson 
Reg. No. 39,928 
(480 )385-5060 
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Art Unit 2444 
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Examiner Cite Kind Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* No 
Patent Number Code1 Issue Date 

of cited Document 
Relevant Passages or Relevant 
Figures Appear 
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If you wish to add additional U.S. Patent citation information please click the Add button. Add 

U.S.PATENT APPLICATION PUBLICATIONS Remove 

Examiner Publication Kind Publication Name of Patentee or Applicant 
Pages,Columns,Lines where 

Initial* 
Cite No 

Number Code1 Date of cited Document 
Relevant Passages or Relevant 
Figures Appear 
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If you wish to add additional U.S. Published Application citation information please click the Add button. Add 

FOREIGN PATENT DOCUMENTS Remove 

Name of Patentee or 
Pages,Columns,Lines 

Examiner Cite Foreign Document Country Kind Publication 
Applicant of cited 

where Relevant T5 
Initial* No Number3 Code2 i Code4 Date 

Document 
Passages or Relevant 
Figures Appear 

1 1298931 EP A2 2003-04-02 Oplayo Oy □ 

If you wish to add additional Foreign Patent Document citation information please click the Add button Add 

NON-PATENT LITERATURE DOCUMENTS Remove 

Examiner Cite 
Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item 
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(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T5 
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( Not for submission under 37 CFR 1.99) 

Examiner Name I Ninos Donabed 

Attorney Docket Number 066.0141 (P2004-04-01.1) 

1 Canadian Intellectual Property Office, Office Action, dated September 10, 2014 for Canadian Application No. 2564861. □ 

If you wish to add additional non-patent literature document citation information please click the Add button Add 
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Examiner Signature I I Date Considered I 
*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a 
citation if not in conformance and not considered. Include copy of this form with next communication to applicant. 

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO 
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here i 
English language translation is attached. 
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Application Number 11116783 

Filing Date 2005-04-28 
INFORMATION DISCLOSURE First Named Inventor I R. Drew Major 
STATEMENT BY APPLICANT 

Art Unit 2444 
( Not for submission under 37 CFR 1.99) 

Examiner Name I Ninos Donabed 

Attorney Docket Number 066.0141 (P2004-04-01.1) 

CERTIFICATION STATEMENT 

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s): 

That each item of information contained in the information disclosure statement was first cited in any communication 
D from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the 

information disclosure statement. See 37 CFR 1.97(e)(1 ). 

OR 

That no item of information contained in the information disclosure statement was cited in a communication from a 
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification 
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to 

D any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure 
statement. See 37 CFR 1.97(e)(2). 

D See attached certification statement. 

D The fee set forth in 37 CFR 1.17 (p) has been submitted herewith. 

~ A certification statement is not submitted herewith. 
SIGNATURE 

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the 
form of the signature. 

Signature /BRETT A. CARLSON/ Date (YYYY-MM-DD) 2014-10-08 

Name/Print Brett A. Carlson Registration Number 39928 

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the 
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed 
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you 
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. 
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND 
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450. 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the 
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised 
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited 
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to 
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested 
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may 
result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a 
request involving an individual, to whom the record pertains, when the individual has requested assistance from the 
Member with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant 
to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of 
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record 
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in 
an application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 
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Description 

FIELD OF THE INVENTION 

SUMMARY OF THE INVENTION 

[0006] The foiiowing definitions shouid be kept in 

mind when madinfl thm;c spGcifications: 

[0001] This invention relates to rnedia streams trans- 5 

mitted in a network, such as the Internet. Especiaiiy, the Connection: A transport layer virtual circuit estab-

invention rela1es to media s1reams concerning video lished be1ween two programs for the purpose of 

pictures and voice. communication. A connection can have varying 

BACKGROUND OF THE INVENTION 

[0002] When media streams that contain continuous 

data, for example v;deo pictures and voice, are trans­

mitted in a network, such as the internet, the speeds of 

10 

transmission speed rates. 

HTTP transpo11· An application layer transmission 

ot data trom a file on a server computer to a user 

terminal using HTTP 1 .1 pmtocol. One HTTP 1 .1 

connection can consist of one or several HTTP 1. ·1 

transports. 

1he media str·emns tiave to t,e acJjusted with the speed 15 

of the transmission conneotion avaiiable at the time. Of-

S1ream: A continuous transmission of data over for 

example HTTP transport 

ten, in the case of video pictures, the adjustment is made 

by changin;J the visual quaiity of1he piciures The speed 

of a transmission connection in the Internet depends 

strongly on a usei·'s Internet terminal. Some tem,inals 

support technically higher speed rates than others (usu­

aiiy oider termmals). Thus, speed adjusted media 

streams must be offered for a variety of terminals. 

[0003] Transmission speed may aiso vmy with tirne. 

For example, when congest;on happens in the network, 

Hie transrnission spi~ed may deorease considerat,iy. Af­
lerthe congestion, the transmission speed returns to the 

normai speed rate. 

[0004] Nowadays, most of the conter11 of the internet 

is in WWW servers. which use the HTTP protocol for 

transmitting desired contents to users. Originaliy, the 

HTTP protocol was not desiiinecJ for cori1inuous media 

streams (video, voice). The problem of the known solu­

tions is that when a media stream has to be adjusted for 

a ct1an1Jed transmission condition, i "· 10 bE; an adaptivo 

media stream, a special sofl\¥ai-e or protocoi must be 

used, instead of the HTTP protocol. Reai Server@ (Re­

aiNetworks Inc, Seattle Washington), Quicklime@ 

Server (Appie Computers, Cupert;no California), and 

Windows Media Server@ (Microsoft. Redmond, Wash­

ington) are commercial server software, which support 

adaptive media streams. These software packages use 

special protocols, such as RTP (Real-Time Transport 

Protocol) and RTSP (Real Time Streaming Protocoi), 

which are designed for the adaptive media streams. 

[0005] However, usin;J theso software packatics usu­

aiiy requires a user to invest and maintain paraiiel de­

vices and soft.vare in addition to the WWW server that 

is used to serve other !nternetcontent, such as web pag­

es. User communities such as corporations require sup­

port staff which must be educated to use these systems. 

For a service provider this means in practice tha1 a spe­

ciai media stream server must be maintained. The goal 

of this invention is to eliminate these drawbacks. Tt,is is 

achieved in a way described in the claims. 

[0007] An important aspi?ct of tt1e invention ls to 

change the source of an adaptive rnedia stream when 

20 an available connection spoed r-ate changes. Eaci1 

source contains essentiaiiy the same information (such 

as video and vo;ce), but tl1e suitability at each source 

for transmission i1as been adjusted to a certain connec­

tion speed rate. The codiniJ of the source inforrnation 

25 can be different among the sources, wi1ich affects the 

speed rate. Tt1e pioture information can tie tJlack-and­

white instead of a color picture. The picture size can be 

smaller or larger. The video can be with or without voice. 

When the source is changed, also a new HTTP trans-

30 mission for the new source is started for a new stream 

containing ti10 information of the new source. In other 

words, the, adaptive media s1rnarn, i.e. the adaptiv,3 

sti-earn, compnses at least one media strearn for trans­

mitting information. 

Js [0008] In ar1 arrangement acc:ordir1g to ttH? invimtion 

a sou1·ce file is formed. The source file contains a plu­

raliiy of sources intended for different media streams, 

according to such parameters as bandwidth, computing 

capability of the receiving terminai, etc. At the beginning 

40 of the transmission the optimal 1ransmission speed rate 

at the time is chosen acoording to an information trans­

fer condition. The source in the source file, whicl, corm­

sponds to 1ht; avaiiable spe;ed rate, is se,lectmJ lo be the 

SOLll"Ce of the adaptive media stream. When the availa-

45 ble transmission speed rate ci1anges, eitl,er to be faster 

or slowGr, a cormnand for changirlfl lt1i3 source of the 

adaptive media stream, is sent from the user's terminai 

to the service provider's server, i.e. the source server, 

wherein the fi!e of the service is. Preferabiy commands 

50 are sent using an f-iTH' protocol. When tl,e avaiiable 

transmission speod rate changes again, a new com­

mand for channing 1he source is sent from the user's 

terminal to the source server. Tl1e commands are sent 

when ii is possiblo to use a higl1er speed rate or when 

55 a iower speed rate must be used. 

2 

[0009] In one aspect, tl1e invention thus provides a 

meH1od fer provlcJing an acjaptiv€l mi,cJia stream bE;­

t11veen a sending terminal and a user's terminal wherein 
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ttie adapt!Vi3 rrH?dia s1mam comprises at loast one me­

dia stream and the method comprises the steps of 
choosing a transmission speed rate for the media 

stream, sGlectin;; a suitabie data sourcE, for ttH? media 

mnoriiJ Hie sourcos for tho modia stream, 
d) Means 111 the user'sterminai for checking the suit­
ability ot the transmission speed rate when the me­

cJia stream is played, 
stream among sources containing essentialiy the same 5 e) Means in the user's terminal for reselecting a suit­

able data source from among the sources for a new 
media stream. 

infom1ation content, each source ;ntended for a certain 

information 1r,rnsfer oondi1ion and playing the media 

stream. During such piaying, check:ng the suitability of 

the actuai transmission speed rate, and continuing play­
ing the med!a stream !f the transmission speed is still 

suitable or seiecting a new data source, which is suitable 
at thG moment as a response for the selection of the new 

data source, playing a new media stream Those selec-
tion actions continue untii the played stream stops. 
[0010] Optionally, the step of choosing comprises tt10 
phase of reading a header field of a file, which contains 
at least two data sources, the header indicating the sta1t-
ing points of 1hE, sources and lo which 1ransm!ss!on 

speed rate each source is indented. Yet another option 
caiis for tile selecting step to inciude ti1e phase of sta1t­
ing to read from the starting point of the seiected source 

[0011 l Other aspect of the invention provide for the 
step of monitoring to inciude tl1e pl1ase of monitoring a 
filling degree of a bufor for !ncorning data in the user's 

terminai, e.g. if the buffer is becoming empty ortuli, then 

seiectinfl to continue to piay Hie present media stream 
or 10 start playing another media stream The informa-
tion of the selection of the new data source may trans­

mitted from the user's terminal to 1he sending terminal 

using a GET method of an HTTP protocol with an op­
tional RA~JGE fieid. When a new stream is piayod an 
optional phases of terminating the old media str,~am af-

ter starting to play the new media stream and creating 

the new media stream before piaying the new media 
stream is a!so conternplatod. 

[001:2] if a new strearn is selected, according to an­

other aspect Df thi? invention, the step of rnadiri1; timing 
marks in said adaptive media stream for defining the 
right point to start playing the new media stream is also 

performed. Further, the step Df selecting the ini1iai speed 

may comprise the phase of reading a header field of 
files, where each contains one data source, the header 
indicating Uie startin;J po!nts of ,he sourc(3 and to which 

transmission speed i-ate the source is indented. 

[0013] An armngement for providing an adaptive me­
dia stream bmween a sending tmrn!nai ancJ a usm's ter­

minal, is also contempiated, wherein the adaptive media 
stream comprises at ,east one media stream and the 

arrangement comprises: 

a) r"t:eans in the ciient terrnina! for choosing a trans­
mission speed rate for the med!a stream, 

b) A data structure m the send:ng terminal compris­
ing at ieast two data sources containing essentialiy 

the same information, each source intended for a 
certain transmission speed rate, 
c) Means in tt1e c:limit tmn1inal and th€, s0ncJing t,ir­

minai for selecting a suitable data source from 

[0014] An arrangement as described above may fur-
10 ther comprise means for playing 1he data structure in a 

way that the playing is started from the right point of the 

data struc:ture. Preferably, means a) comprisos means 

for reading a message from the user's terminal, wh!ch 
defines e.iternative transmission speed rates. ;:·urther 

15 pr0femt,iy, each source comprisi?S tim!ng marks, which 

indicate the corresponding point in the other sources. 
More preferabiy, the arrangement further comprises a 
GET methocj of an HTTP protocol with an opt!onai 

RANGE fieid for transmitting the intormation of the re-
20 selection of ti1e suitable data source from the user's ter-

m!nai to the sending terminal. In another preferabie em-­

bod:ment, means d) comprises means for monitoring a 
filiing degree of a buffer for incoming data in the user's 
terminal. !1 also preferable ,hat the data structure !s a 

25 file contain,ng the data sources. Alternativeiy, the data 

s1ructure may t,e a number of files, each of Uiem oon­

ta!ning one data souroe. 
[0015] Means c) may further comprise means for 
reading a header of the data structure, which indicates 

30 the starling points of the sources and to which transmis-

sion speed rate eacl: source is intended. Means c) n:ay 
further comprise means for reading heacfors of 1he mes, 
which indicate the sta11ing point of the source and to 
which transmission speed rate the sourco is intendod. 

Js [0016] In yet anottier aspoct, Uie invontion teaches a 

method for storing adaptive media stream data compris­

infJ the steps Df storing a plurality of media streams, 
each represonting a substantialiy sin1iiar information 

content, and each adapted for a different set of informa-
40 tion transfer condit!ons; and providing a piuraiity of 

pointers into a first of said media streams, said pointers 
associated with a source iocation in one of sa:d media 

streams and po!nting to at !Gast om; 1ar;1et location in a 
second of said media streams: wherein the information 

45 content ot said target location is substantialiy a contin­
ua1ion of tho information c:ont0nt pr!orto said sourco lo­

cation. 
[0017] r-1 reterabiy, said piuraiity of media streams is 

contained in a single me. Said pointers are preferably 
50 embedded within said adaptive media stmam data. and 

comprise target iocations pointer comprises a byte off­
set in1o sa!d s!ngle f!le. Alternatively, sairJ target ioca1ion 

pointer comprises an offset into said second source 
st,-eam, witt,in said single file. Another aitemativo teach-

55 es that said target locations pointers comprise a pointer 

to anot11er fiie containing said second media stream or 

a pmtion thm0of. Op1iona!!y in th!s oasE,. said tar1iet lo­
cation pointer further compnses a byte offset into said 

3 

Aylo Exhibit 1018 
Page 2299 of 2308



5 EP 1 298 931 A2 6 

other fiie. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018l In the following the invention is described in 

more deta:i by means ot Figs. 1 • 3 in the attached draw­

ings where. 

FIG. 1 

FIG. 2 

FIG. 3 

illustrates an example of the structure of a file 

according to the invention, 

illustrates an exam pie ot a flow chart descnb­

ing the function of the inventive arrangement, 

illustrates an example of an arrangement ac­

cording to the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0019] FiG. 1 describes an example of a fili? structure 

according to the mvention. The fiie is in tl1e service pro­

vider's server (source server) from wi1ere users can 

stream it For example the file contains a video in 1wo 

different tormats. At the beginning of the fiie there exists 

a l1eader 1, whici1 contains starting bytes for two differ­

ent mmJia sources -1ht, sources for 1he media strearn. 

Source 1, caiied stream 1 contains video data in a res­

olution of :120'240, for a speed rate 200 kbps (kiiobi1 per 

second) 2. The starting byte 4 for that video data is byte 

2000 in the file. Source 2, caiied stream 2 conta,ns video 

da1a in a resolu1ion of 160'120 optimized for a speed 

rate 40 1-..bps 3, The starting byte of that video data 5 in 

the fiie is at byte 800000. if the net\vork and a user's 

terrninai support the transmission spe;eJd ratf: 200 kbps 

then stream 1 is sent to the user~ otherwise stream 2 is 

sent. In this embodiment. all data feeds are assumed to 

support communicmion at a spi,od of at least 40 kbps. 

It should be noted that stream 1 and 2 are sources Le. 

1he parts of the fiie s1rnc1urns in this exarnple, arid a rne­

dia stream is a continuous transmission of data of a 

sou1-ce over a transmission protocol. The transmission 

protoc:oi used can be any protocol, in this text the HTTP 
protocoi is used. 

[0020] Stream 1 is sent, I.e. streamed, to the user. 

Strearn 1 (arid ttw media strearn for it as well) contains 

timing marks 6, 7, 8, 9. The timing marks are embedded 

in stream 1 at a various locations, and correiate the in­

formation in ,hH 1wo separate; resolution s1rnarns. Tt1us 

the timing marks of stream 1 in the example of Fig. 1 

indicate the byte of the file where the stream is running 

at the time and the corresponding byte 6A, 7A, 8A, 9A, 
in stream 2. If for some reason, the network can not 

transmit str·earn 1 with 200 kbps, or the user's terminal 

can not receive at this speed ra1e, 1:hf: transmission of 

the video is changed to stream 2. For example, when 

the need to change; the speed rate lo a iower one is no­

ticed and the most recentiy received (or alternatively the 

next) t,rning rnark is, let's say, the mark 7 indicating time 

1000 ms, I! tHlls ,hH conespondini; byte 805000 in 

stream 2 to where the source of the transmission of the 

video 1mnsfers ii. 
[0021] Similarly, stream 2 (and the nnedia stream for 

it) contains timing marks 10, 11, 12, 13, which point to 

!11e; location of conespondir11; iriformation in stream 1, 
5 as shown by the corresponding byte 10A, 11A, 12A, 

13A, in stream 1. When the capability of transmitting 200 
kbps is noticed during the transmission at 40 kbps rate, 

the transmission of tl1e video is changed to stream 1. 

For exarnpie, wl1en trie avaiiabiiity of the hlghHr speed 

10 rate is no1iced and the next timing mark is the nnark 13 
Indicating time 3000 ms, the correspond111g byte 77000, 
iocated in stream 1, points to the location of CO!Tespond­

ing information in stream 1 so the source of transmission 

Is shifted to stream 1, using data stored in location 9 
15 onwarcjs, 

[00221 FIG. 2 shows an examp!e of a flowchart, which 

illustrates a function and method of the invention. FiG. 

3 shows an example of tt,e inventive anan1iernent. 

When a user visits a home page of a service provider, 

20 i1e/she may find so111etl1ing he wants to order, such as 

a video show. Thf: video player client running in the user 

terminal sends 34 a request message from the terminai 

33 to the service provider's seiver 31 through tl1e net­

work 32, such as th,J Internet, to \Jet 1ht, show usintJ a 

25 GET method, which is one ot the methods detined In the 

HTTP, .1 protocol. Let ttie request tie 

GET http://vvv1/vv.serviceprovider corn/video/n1u·-
sic/song1 .video. HTTP/1.1 
[0023] Often, the connection speed rate depends on 

30 the avaiiabie (and optiona!) connection and processing 

speeds oftl1eterminai. At the beginning, ti1efirststream 

which is se)nt works likf: a te)st stream. The test stream, 

ie. the first stream preferabiy forms the first pa1i of the 

file structure, whicl1 preferably contains data forthe low-

Js ost bandwidth. Tt1us U1e first stmam over ttie HTTP 

transport also contains a list of alternative speed rates. 

The player in the ciient terminal chooses 21 one of the 

supported speed rate from the list. (It should be noted 

that the server can be informed of the capability of a 

40 terrninal or the avaiiable bandwidth using other tech­

niques and the specific method cf learning the linl, ca­

pabilities is a matter of tecl1nical choice to one skilied in 

ttw art.) in this exarnpie, tt!\J user's tmmir1ai supports 

speed rates of 200 kbps and 40 kbps. Let's assume that 

45 tl1e desired fiie 36 is the file in f~IG. 1. If the speed rate 

of 200 kbps 22 is available, stream 1 is solected 24. 0!11-

er.vise, the speed rate of 40 kbps 23 is chosen and 

st1·ea111 2 is seiected 25. (Notice that the higher speed 

rate means the higher bandwidth.) 

.50 [00241 In the selection of the speed rate of 200 kbps 

the server starts to play 26 stream : beginnirig at byte 

(2000) of the file The data and the timing marks are sent 

35 to the user's terminai during the play. The terminai 

chec:ks 28 frHquer1tly that the currently available band-

55 width is sufficient for the selected stream. if the band­

width is sutt:cient, piaying stream 1 is continued. if tl1e 

bancJwidtrl becornHs unavailable; for stmam 1, s1rnarn :? 
is selected 210 and stream 2 starts to play 27, 311 be-

4 
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ginnin;i at tho bytE? of tho file dofinecj by tho iatest timin;i 
mark. The bandwidth of strean1 2 is checked 29 similarly 
as the bandwidth of stream 1, and when the bandwidth 
is a;Jain availablE, for tt1e sp(:Gd rme of 200 kbps, stmam 
·1 is selected 211 
[0025] in the seiection of the speed mte of 40 kbps 

the server s1a1is to play 25 stream 2 from the right byte 
(800000) of the file. Tl,e data and the timing marf;s are 
sent 35 to the user's terminal during the play. The ter­

n1inal checks 29 frequently that the bandwidth is okay 
for the selected stream. itthe bandwidth is still restricted 
to 40 kbps, piaying stream 2 is continued. If ti1e band­

width rise to a level sufficient to support 200 kbps trans­
mission, stream 1 is seiected 211 and stream 1 starts 

10 piay 26, ancj is sm1t 311 to 1he terminal 33 bei;inning 
at the byte of the file defined by the latest timing rnark. 

The bandwidth of stream 1 is checked 28 similarly as 
1he bandwidth of s1rnam 2, and when the bandwidti1 is 

again too slow for the speed rate of 200 kbps, stream 2 
is selected 210. 
[0026] The check!ng of the bandwidth of the streams 

can be rnade, fo1· exarnpie, measuring a fiiling degree of 
a buffer tor incoming data connection in the user's ter­

minal. When the buffer is becomirii; ernply, th,3 rnquired 

bandwidth for current stream is too high compared to 
what is available through the network connection, ancj 

the speed rate should be dropped. When the buffer is 
becoming tuli, bandwidth for current strearn is lower 
than what is available through the network connec1ion, 

and the speed rate can be raised. After the measure· 
ment, ti1e suitable st!·eam source is selected 210, 21 i 
and a GET command with an additional rieid RANGE !s 
sent 310 from the user's terminal to the server for chang­

ing ti1e stream. For examplo, let tl1e GET command be 

nection. Thus onH corrnect!on may carry sevoral con­
secutive streams However, it should be noted that sev­

eral TCP connections may be needed or used fortrans­

mittini; consecutive streams 
5 [00281 Furthermore, il may be said that the adaptive 

media stream comprises several (or one if the speed 
rate remains the same during 1he who!e trnnsmission) 

instances (separate streams) of the same object (the 
adaptive media stream containing information such as 

10 video) Naturally, there are more ways to model the 

adaptive media stream, but cornmon tor these models 
are that transmission of information of the adaptive 

stream, (!he stream of a continuous data, such as video 
over one or several connections) happens in one or sev-

15 erai consecutive rrH3dia streams over a transport pro!O­

col, each media stream adapted for certain conditions, 
and certain links or pointe1·s period,caily connect or 

cross connect 1he media streams in essentialiy content 

coherent fashion. Thus var;ing transmission conditions 
20 may dictato l1ow many suitab!o modia streams are sent 

forming together the adap1ive stream. 

[00291 For creating the inventive arrangement an ini­
tial selection module 39 (i.e. means) for choosing an 
origina! transmission sp,ied ratf: and selm:ting a suitable 

25 sou1·ce in a service provider's se,ver is needed. In a us­

er's term!nal anoH1er estimation mocJuie 37 (i.e. means 
for chocking transmission rate) is needed, for checking 

the suitability of the transmissio11 speed rate as reselec­
tion modulE, 38 (i.e. means) for reselecting a suitable 

30 source are needed. 

[0030] Aiti1ough, the processing and network connec­
tion speed of a user's terminal is mostly the cfocisive e!­

ement when selecting a suitable transm!ssion speed 
rate, it may l,appen tl1at the nen,vork itself becomes con-

GET http://vvvvvY.SE?tvicE:prov!der.com/v!cjeo/rnusic/ :Js ~;estE:d, !n congestion: Uii~ available spE:t3d rate decreas-
song3video RANGE: bytes= 805000- when the trans­

mission spe,3d rate charii;es from 200 kbps to 40 kt,ps 
[0027] it is worth noting that preferably, when a stream 
is changed, a new HTTP transport (and naturally a new 
media strearn) is started arid the old media stream is 

terminated after the new media stream starts playing. 
From the view of the user the desired file, such as avid­

eo show, seems to continue without any break because 
the new stream starts playing from the byte indicated by 
the timing mark, tl1us the information continuity is main-
1ainod, despit.3 ttH? rn,?dia s1rnarn swi1ch. So, whon tt10 
source is changed, also a new HTTP transport is creat­
ed for the new stream, i.e. media stream, instance and 

for the new source Thus the adaptive media strearn, i. 
e. the adaptive stream, is made up of one media stream 
m· several consecutive media streams. Since the con­

secutive media streams cary ossent!ally the same data, 
a user gets a visuai impression of continuous sl,ows. In 

other words, tt1e adaptive media stream comprises at 
least one media stream fortransn1itting information. The 

HTH, 1 . 1 protocol provides a feature called Persistent 
Connm:tions. Persistem Conmiction means tl1atwvimll 

requests (such as GET), can be sent via one TCP con-

es and the transmission speed i-ate must be lowered. 

On the other hand, if1hE, network aiiows a higher speed, 
the transmission speed rate may be increased. 

[003"1] Using the i11ventive arrangement, an adaptive 
40 media stream can be served from with a cornmori HTTP 

server Therefore, there is no need for the use of a spe­

cial media stream server. or parallei devices and soft­
ware. Remarkable cost savings are ad1ieJved, since 

usually service providers and users support the HTTP 
45 protocol. Also the reiiabiiity of the system increases be­

cause of fewor sourcos of faults. 
[0032] It is clear that inventive arrangen1ent can be 
implemented in many ways. For example, the time pe­

riod between two timing rnarks can be different than in 
50 the example of this text It can be any suitable period 

depondirig ori the features of a soiulion, such as 2 or 4 

seconds. The forn1at of the inven1ive file can be any suit­
able format as well, such as MfJEG or another. 

[0033] The inventive file may comprise mom than two 
55 different streams (containing the same content), from 

which the most suitable stream is seiected at any given 

time. ThElreforn, 1imin;i marl<s must contain a number of 
references for the corresponding byte in the other data 

5 
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sourct3s, 
[0034] Ai: the sources do not have to be ln the same 

tile, but each source can be a separate file. However, 
tt1e usi3 of this k!nd of structure is not as E,fficient when 

tt1e sourcos and 10 wr1ich transmission spoed rat.3 

each source is intended. 

3. A mmhocJ according to claim 2 characterized in 
attempting to use as !!ttle prncessing power as possible 

compared to the use of one f:ie structure. In the structure 

of several f!!es, timing n1,irks must indicate the nrJht file 

5 that step c) comprises the phase of starting lo read 
from the starting point of the selected source. 

with the corresponding byte. 4. A method according to claim 1 or 3 characterized 
in that step d) comprises the phase of monitoring [0035] Aitt10ugh, a sending terminal have boen do­

scribed 1o be a server in the examples above, it !s c!ear 
that the sending terminal can be another terminal capa­
bie of sending information. 

10 a f:iling dervee of a buffor for incoming data in the 
user's terminal. 

[0036] S!milar!y other mechanisms are known and 
suitable to measure and select the most appropriate 
source. Sucr1 meH1ods may be server based or userter- 15 

min al based, or even utilize intermediate network nodes 
to estimate nen,vork congestion and bandwidth, and 
similar measurements that are indicative of total node 

to node capacity, as weii as specific node capab:iities, 
and !tie solection of sources (and media streams) may 20 

be carried out in various ways that wi!! provide the best 
end-user experience according to varying conditions. 
[0037] ,l.\ccording to tl1e above-mentioned matters. it 
is evident that th;~ invention is not restricted 1.o the solu­

tions desc1·ibed in this text, but it can be modified for 25 

various solutions, in me scope of the inventive idea. 

Claims 

i. A method for providing an adaptive media stream 
between a sending terminal and a user's terminal 

characterized in that the adaptive media stream 
comprises at least one media stream and the meth­

ocl oornprisos tho steps of: 

a) choosing a transmission spE,ed rate for the 

media stream. 
b) seiecting a suitable data source for the media 
stream among sources containing i?ssentially 

the same information, each source intended for 
a certain transmission speed rate, 

c) playing tt1e media s1rnarn. 

30 

35 

40 

5, A method according to claim 4 characterized in 
that it the buffer is becoming empty or full. then step 

f) is chosen, else step e) is d10sen. 

6. A method according to claim 1 or 5 characterized 
in that the information of the seleciion of the new 

data source is transmitted from the user's terminai 
to the sending terminal using a GET method of an 

HTTP protocol wi1h an optional RANGE field. 

7. A method according to claim 1 characterized in 
that stf:p \l) cornpriseis phaseis oi terminating the 

old media stream after starting to play the new me­

cJia stream ancJ crnatin\J the new rnecJia stream be­
fore p!aying the new n1edia stream. 

8. A method according to claim 1 or 7, characterized 
in that stop g) further comprises the phase of read­

ing timing marks in ti1e data source for defining tl1e 

ri!Jht point 1.o start piayinii the m,w mmJia stream. 

9. A method according to claim 1 characterized in 
that step ti) comprisos the pt1asH of reading a hoad­

er field of files, where each conta!ns one data 

source, 1he header indicating 1hE, starting points of 

the source and lo which transmission speed rate the 
source is ,ntended. 

10. An arrangement for prnviding an adapt!ve media 
stream betv,een a sending terminai and a user's ter­

minal, characterized in that the adaptive rnedia 
stream comprises at ieast one media stream and d) checking the suitability of the tm.nsmission 

speed rate. 45 the arrangement comprises 
o) eiH1er continuing piaying Hie rnodia stn&am if 

the transmission speed is stiii suitable or. 
f) selecting a new data source, which is suitable 

at the moment, 
g) as a response for the selection of the new 50 

data source, playing a new media stream. 
h) repeating stops d) 1o g} unti! the stream, 
which ,s piayed, stops. 

2. A method according to c!aim 1 characterized in 55 

that step b) comprises the pl1ase at reading a head-
er fi,ild of a fili3, wr1ich comains at ieas1 two data 
sources, the header indicating the starling points of 

6 

a) means in the sending terminal for choosing 
a transmission speed rate fort he med,a stream, 

b) a data structure in the sending terminal com­

prising at least two data sources containing es­
sentially the sarne information, each source in­

tended for a ce11ain transmission speed rate. 
c) means in tl1e sending termmai for selecting 
a suitable data source from among the sources 

for the media sti-eam, 
d) means in tl1e user's terminal tor checking tl1e 
suitability oi ttl,i transmission speed ratG when 

the media stream is played, 

Aylo Exhibit 1018 
Page 2302 of 2308



EP 1 298 931 A2 

0) mi;ans in tho usor's torrninai for resoioctinti 
a suitab!e data source from among the sources 
for a new media stream. 

11. An arrangement according to claim 10, character- 5 

ized in that the arrangement further comprises 

means for playing the data structure in a way that 
the piaying is started from tile right point ot the data 

structure. 

12. An arrangement according to ciaim 11, character­
ized in that means a) comprises means for reading 

a message from the user's terminai. which defines 
alternative transm,ssion speed rates. 

13. An arrangomenl according to ciaim 1 t, character­
ized in that each source comprises timing marks, 
wt1ich indicate 1hE, con-esponding point in 1hE, other 

sources. 

14. An arrangement according to claim 1 :'l, character-

10 

15 

20 

ized in that the arrangement furtl1er comprises a 
GET metllod of an HTTP prntocol witi1 an optional 
RAf\lGE fieJld for transmiUintJ the inforrnation of the 
reseiection of the suitabie data source from the us- 25 

er's terminai 10 Hie sendini; terminal 

15. An arrangement according to ciaim 11, character• 
ized in that means d) comprises means for moni­
toring a filling degree of a buffer for incoming data 30 

in tho user's terminal. 

16. An arrangement according to c!aim 11, character­
ized in that ti1e data structure is a file containing 

ttw dam sourcos. 

17. An arn,n1iement according to claim 16, character-
ized in that means c) comprises means for reading 

35 

a header of the data structure, which indicates the 
starting points of the sources and to which trans- 40 

mission speed rate each source is intended 

18. An arran1ierr;(3nt accordinfJ to ciaim 11, character­
ized in that the data structure is a number of files, 
eacl1 of them containing one data source. 

19. An arrangement according to claim 18, character• 
ized in that means c) comprises means for reading 

headers of the files, which indicate the starting point 

45 

ot the source and to which transmission speed rate .50 

the source is intE.trided. 

55 

7 

12 
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