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DIGITAL IMAGING SYSTEM 

CROSS-REFERENCES TO RELATED APPLICATIONS 

The present application claims the benefit of priority under 35 U.S.C. section 119 from 

U.S. Provisional Patent Application Serial No. US60/807,065, filed on July 11, 2006, the 

disclosures of which are hereby incorporated by reference in their entirety for all purposes. 

FIELD OF THE INVENTION 

The present invention pertains to imaging systems. The invention presents electronic methods to 

optimize optical processing, the digital capture of light and post-capture image organization of 

digital data sets. The system may be used in any device that captures, records, replicates, scans, 

reproduces, accesses, organizes, modifies, edits or stores images digitally. The invention applies 

to any imaging system that includes interaction between optics, digital image sensors, post­

capture integrated circuits and digital storage components. The system includes self-organizing 

apparatus for optical image collection, electronic organization and optimization of digital data 

using integrated circuits and software applications. The system applies to consumer and 

professional still and video photography, including cinematography, to the processing of images 

with digital sensors, and to copying and scanning technologies. The system also applies to 

complex grids of multiple video cameras and satellites for surveillance and reconnaissance. 

BACKGROUND OF THE INVENTION 

The history of photography in the twentieth century is a story of finding solutions for 

optimizing optical problems. The main challenges have involved improving lens configurations 

to optimize image quality for film capture. As an example of this, lens aberrations have been 

reliably corrected by creating aspherical lens elements in wide-angle lenses and by creating 

apochromatic lens elements in telephoto lenses. The use of lens element coatings has also 

improved optical quality. Similarly, the evolution of zoom lenses has included improvement in 

optical quality via the combining of complex optical element configurations; as the optical 

quality of zoom lenses improved dramatically, their simplicity and utility led them to dominate 
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lens sales. Complex computer-aided design (CAD) software has been used to test a broad range 

of possible lens configurations so as to optimize the optical performance in terms of clarity and 

contrast of each lens type, as much as optically possible within economic constraints. 

In the last twenty-five years, an additional revolution has occurred with the advent of 

auto-focus (AF) technology in still photographic and video cameras. Invented by Minolta in the 

early 1980s, AF technology was a photographic application of technology developed for the U.S. 

military. The AF system used an infrared light sensor to reflect light onto an object that allowed 

a camera's lens to focus on the object by employing a motor in the camera. Canon eventually 

developed improved methods of auto focus by using electronic means (viz., micro ultrasonic 

motors) to increase speed and accuracy. This AF technology was integrated with automatic 

exposure (AE) technology which developed complex algorithms in a "program" mode to 

combine shutter and aperture data to match each lens with particular subject matter, as well as an 

apetture-priority exposure mode and a shutter-priority exposure mode. Of course, the 

photographer could use manual focus and manual exposure at any time, but these improvements 

increased the creative process and the competitive advantages of camera makers and 

photographers that employed them. Ultimately, the combination of these developments allowed 

ordinary photographers to achieve high quality standards. 

AE was improved by Nikon, particularly with the use of a "3D color matrix" system, 

which included a library of pre-programmed image types. The combination of the improved AF 

and AE subsystems allowed a dramatic simplification of photographic imaging because the 

photographer no longer labored over the time-consuming focus and the exposure variables. 

Automated film advance, in the form of built in motor drives, increased the working speeds of 

camera operation as well. Nearly all consumer and professional cameras became automated to 

some degree by the mid-1990s, including formats beyond the 35mm film standard. 

In the last decade, a new technology of image stabilization (IS) has emerged to help 

correct the problem of vibrations caused camera shake that lead to image blur. This technology 

is implemented in lenses by the use of gyros to reorient the light plane to compensate for camera 

shake; when combined with the earlier automated camera technologies such as AF and AE, IS 

further improves the photographic experience, particularly for larger lenses. 

In addition to these advances in camera automation, technologies improved in the 

category of artificial flash as well. With microprocessors and sensors employed to measure 
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minute variances, the development of photographic flash systems allowed the photographer to 

control the lighting in an environment to some degree. Nikon's use of distance information in its 

flash system advanced the state of the art in flash photography. The combination of AF and AE 

with automated flash mechanisms provided increased efficiency and simpl icity in image capture 

processes. 

The last several years have witnessed a revolution in digital photography. Because of its 

simplicity, potential quality improvement, immediate feedback and cost savings, digital 

photography has captured an increasing market share relative to film-based cameras. Kodak 

holds a number of patents involving the charge coupled device (CCD) for converting and 

recording light into electronic format. A competing technology for digital capture is 

complementary metal-oxide semiconductor (CMOS) which, though developed by Fairchild 

Semiconductor over forty years ago, is predominantly used in photographic cameras by Canon. 

Although there are trade-offs in the application of CCD and CMOS digital sensors for image 

capture, they both find wide acceptance in the market. 

In order to correct for digital artifacts in image capture mechanisms, anti-aliasing filters 

are placed in front of digital sensors. Despite this improvement, digital imaging still has some 

challenges to overcome in competing with the image quality of film. 

At the present time, the most recent advances in digital imaging for professional stiH 

photography have come from Hasselblad, which offers a Phase One camera back with a 39 MP 

digital sensor from Kodak. This system uses software that automatically corrects for digital 

capture limitations to produce a quality image. Their "digital APO correction" (DAC) 

technology performs an analysis of meta-data to color-correct the digital capture resulting in 

moire-free images. 

At the limits of current technology, a Canadian company, Dalsa, has produced a lllMP 

(1 0,560 by 10,560 pixels) CCD digital sensor that measures four inches square. This technology 

must be mated with large format-type lenses with large image area, and may be used for satellite 

surveillance applications and for other astronomical applications. 

With both the larger sensor surface area of a medium format camera system and the high­

quality fixed focal-length lenses of Zeiss, Schneider and Rodenstock, the quality of even the top 

optics will be a limiting barrier to advanced digital sensors ' ability to perceive maximum 
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resolution. Without new improvements in optical and digital technologies, further progression of 

photographic camera systems will be limited. 

Photographic Problems 

Though every major advance in photography has solved an important problem, there are 

still remaining photographic problems to be solved in order to meet the goals of optimizing 

optical imaging quality while increasing simplicity and efficiency and lowering cost. Despite the 

advent and evolution of digital imaging, a number of problems have emerged in the digital realm 

in addition to earlier problems involving optics. Nevertheless, an opportunity exists to solve 

some of these problems via digital approaches. These problems are generally categorized as 

optical or digital. 

Optical Problems 

In the case of optics, lens aberrations are characterized according to lens type, with wide­

angle lens problems differentiated from telephoto lens problems. Some of the problems affecting 

wide-angle lenses arose from the creation of the single lens reflex (SLR) camera. Before the 

SLR, the rear element of a lens could be placed in a rangefinder to protrude to a point 

immediately in front of the film plane in order to correct for aberrations. While the advantages 

of the mirror mechanism include ability to see exactly what one is photographing, because the 

mirror of the SLR flips up during exposure, the rear element of the lens must be placed in front 

of the mirror's plane of movement. This mechanical fact limits lens designs in most 3Smm and 

medium-format camera systems and particularly affects wide-angle lens configurations. 

It is very difficult to control the five aberrations of Seidel - spherical aberration, 

distortion (barrel distortion and pin cushion distortion), comatic aberration, astigmatism and 

curvature of field. In wide-angle SLR lenses as they are currently designed, these aberrations are 

particularly prominent. 

For wide-angle lenses, optical vignetting affects peripheral illumination. Though optical 

vignetting will affect even retrofocus wide-angle lenses in rangefinders, it is particularly 

prominent in SLR cameras. According to the Cosine law, light fall-off in peripheral areas of an 

image increases as the angle-of-view increases. While optical vignetting can be reduced by 
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stopping down the lens, the aberrations in rectilinear wide-angle lenses generally exhibit more 

distortion the wider the lens. 

In the case of wide-angle lenses, the depth of field range is much broader, with close 

focusing causing aben-ations without stopping down the aperture. To solve this problem, close­

distance focusing is improved by the creation of floating groups of lens elements. The rear lens 

group elements float to cmTect close-distance aben-ations. With wide-angle lenses that have 

wide apertures, floating lens elements improve lens aben-ations in focusing on distance points 

also. 

Modulation transfer function (MTF) curves represent a quantitative methodology used to 

assess the resolution and contrast of lens performance at specific apertures. Each lens type has a 

specific lens element composition, formula and behavior as measured by MTF. In general , MTF 

measures lens sharpness to 30 lines/mm and contrast to 10 lines/mm. 

Because different colors of the visible light spectrum behave uniquely, the goal of lens 

design is to have all colors accurately hit a film plane or digital sensor plane. The particular 

challenge for telephoto lenses is that the red and green light colors strike the film plane at 

different times than blue light colors; thus a compensation must be made in the lens 

configuration to adjust for chromatic aben-ations. Camera lens manufacturers have used extra 

low dispersion glass and fluorite glass elements in telephoto lenses primarily to adjust the red 

color light spectra to the film plane. In addition, telephoto lenses use carefully designed lens 

coatings to limit light diffraction-based aberrations. 

Due to their construction, super-telephoto lenses are very large and heavy. While 

modifying the materials used in the lens barrels could reduce size and weight problems, a 

technological improvement in telephoto lens design was developed by Canon with the addition 

of diffractive optical (DO) elements, which behave as a sort of highly-refined fresnel lens 

magnifier. Though the MTF analyses of wide-angle lenses show dramatic latitude in 

performance of even high quality SLR lenses, with particular loss in resolution and contrast 

toward the edges of the image, high quality telephoto lenses show control of aberrations. 

However, the price of these lenses is prohibitively high. 

In the case of zoom lenses, as many as four distinct groups of lens elements correct 

various optical aberTation.s. These lens element groups include (a) a focusing group, (b) a 

magnification variation group, (c) a correction group and (d) an image formation group. 
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Modulating the focal length range of a zoom lens enables the lens to perform within the scope of 

operation, yet the zoom lens architecture has limits. In particular, the zoom lens configuration 

sacrifices resolution and wide potential aperture. Generally, the degree of resolution and contrast 

at the smaller angle of view is traded away in favor of competence at a wider angle of view, or 

vice-versa. This explains why MTF analyses of zoom lenses generally show a dramatic lowering 

in resolution and contrast relative to excellent fixed focal length lenses. 

Digital Problems 

Digital photography has built on the edifice of film camera systems. For instance, the 

size of the sensor is generally limited to the size of the optical circumference of a lens system. In 

the case of 35mm lenses that are designed for a specific angle of view, the largest that a digital 

sensor in a 35mm lens system could be, is 24mm by 36mm, with a corresponding maximum 

image circle of 43mm. In the case of medium format lenses, the largest digital sensors would 

duplicate the corresponding film plane size, whether 6x4.5 em, 6x6 em, 6x7 em, 6x8 em, 6x9 

em, 6xl2 em or 6xl7 em (which results in an effective image circle as large as 7 inches) . 

Digital sensors that are smaller than the limits of a corresponding lens system have been 

introduced. For example, Nikon digital sensors are smaller than 24mm x 36mm, or advanced 

photo system (APS) size. Efficient stacking of pixels allows a smaller sensor to eventually 

match the performance of a corresponding film system, whi le using the smaller circumference of 

the same lenses. Since the outside edges of the lens typically degrade resolution and contrast, 

this model using the smaller digital sensor can have an advantage of using primarily the 

centralized "sweet spot" of the image area. However, this smaller sensor size sacrifices the 

peripheral effects of a wide-angle lens, so a 14mm becomes a 21mm in a 1.5x conversion-sized 

sensor in a 35mm lens system. On the other hand, with telephoto lenses, the angle of view is 

limited to the center 65% of the image. This gives the appearance of upconverting a telephoto 

lens by 1.5x and thus provides an impression of increased magnification; a 400mm f/2 .8 lens 

appears as a 600mm fi'2.8 lens on a camera with a cropped digital sensor. Ultra-wide-angle 

lenses have been introduced with smaller image areas than 35mm to compensate for smaller 

sensor size. 

Though invented over thirty years ago by Dr. Bayer, the charge coupled device (CCD) 

that is used in many digital cameras generally emulates the behavior of film. Specifically, since 
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most photographic film has three layers of green, red and blue, with green representing fifty 

percent of the emulsion and red and blue twenty-five percent each, the CCD architecture also 

configured pixels to capture fifty percent of the green photonic visible light spectrum and 

twenty-five percent each for pixels recording red and blue light. Human eyes see more green 

than red and blue, so both film and digital sensors seek to emulate the way that we see. Each 

light color is captured by a different pixel in the CCD, just as there are three emulsion layers of 

film. In recent years, Foveon has developed a digital sensor for image capture that further seeks 

to emulate film by structuring the pixels into three layers, again with fifty percent capturing 

green light and twenty-five percent each capturing red and blue light. 

Unfortunately, unwanted artifacts are also captured by the digital image capture process. 

These include banding and moire effects that present fa lse pattems and colors. Moire patterns 

are created because the dot pattern of a sensor will intermittently overlap with the pattern of a 

subject to create a third pattern; these effects are optically-generated digital distortions that 

represent the effect of light hitting a pixel without correction. In order to compensate for these 

effects, digital sensors have employed low pass filters consisting of liquid crystal structures; 

however, these filters tend to have the effect of softening image resolution. Additionally, ROB 

or CMYG color filters are placed in front of digital sensors to ensure the accurate capture of 

colors. 

CMOS digital sensors present an alternative to CCDs. By employing altemating positive 

and negative transistor networks, the CMOS sensors use less power. While they do not have the 

low noise ratio of the CCD, they do have greater light exposure latitude, in both range of ISO 

and dynamic range of detail in highlight and shadow. More importantly, CMOS sensors contain 

the circuitry, including analog to digital converter (ADC) and digital to analog converter (DAC), 

for post-processing digital images on the chip itself and enabling increased micro-miniaturization 

of the digital imaging process. An increase in the bit rate of the CMOS chip up to 32-bit makes 

possible a much richer color palate and level of detail than with earlier generation CCDs. 

CMOS sensors can be full-frame, matching the lens specifications for the camera systems 

for which they are designed. A relatively bigger sensor has a wider depth of fie ld capability, so 

the background can appear as a blur to set apart the main subject. Given these capabilities, one 

problem that emerges is that a digital sensor's enhanced capabilities to capture details may 

exceed the maximum optical resolution capabilities of many lenses. Nevertheless, CMOS 
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sensors still require an anti-aliasing filter to be used in front of the sensor, which marginally 

degrades resolution. 

Over the years, cameras have gotten smaller. While in the 19111 century cameras were 

11xl4 or 8x10, literally capturing images on large emulsion plates, cameras of today are smaller 

and more automated. Yet the larger the film size, the bigger the enlargement potential and the 

increase in relative detail in the overall image. Similarly in digital photography, the larger the 

sensor, the more detail available and the bigger the output print can be enlarged. Because of this 

correspondence of digital sensor to film, the evolution of digital photography has been restricted 

to respective film camera systems, with 35mm and medium format systems dominating the field 

because well-developed lens systems have already been organized for these camera formats. The 

potential exists, however, to develop 35mm camera system digital sensors that rival film-based 

medium format or large format camera system quality or to surpass the limits of 35mm camera 

systems with medium format camera system digital sensors. The relative size, cost and 

automation advantages of 35mm camera systems generally show that these systems not only are 

competitive, but that these markets are increasingly accelerated relative to larger format systems. 

For example, the development of large aperture lenses, super-telephotos, rapid auto-focus, 

refined automated exposure and image stabilization systems in 35mm systems has solved various 

problems that have emerged in the last century and has improved image quality and camera 

system efficiency. 

However, in the digital imaging realm additional problems have emerged, including the 

need to improve color (hue and saturation) quality, exposure highlight range, contrast range and 

other tonal adjustments. In addition, digital image capture brings its own set of aberrations, 

including moire and banding effects and noise and ISO range limits. Additional aberrations are 

linked to the unique design of each type of digital sensor, with trade-offs presented between 

types of CCDs or CMOS chips. Moreover, there are still optical problems in the digital realm, 

namely, a range of optical aberrations created particularly by wide-angle and zoom lenses as well 

as the limits of very large, costly and heavy super-telephoto lenses. 

In order to transcend the optical and digital limits of present camera systems, software 

systems have been developed that deal with the problems in post-production. While the most 

notable of these post-production digital editing software programs is Adobe Photoshop, each 

camera manufacturer has its own proprietary program. In the main, these post-production 
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software programs are limited to color correction and sharpening/softening of images. 

Additionally, some of these software programs are able to emulate specific artificial filter 

techniques to produce creative modifications of an original image. Nevertheless, manipulating 

unfiltered RAW image files in post-production processes is time-consuming and expensive and 

requires considerable skill. 

One unintended effect of using digital sensors to capture images in digital photography is 

that dust accumulates on the sensor surface and thereby obstructs a clear optical image. The 

vacuum behavior of increasingly ubiquitous zoom lenses moves dust in lenses that are not 

internally sealed and the existence of dust is a prevalent feature of digital photography. Dust on 

the sensor is a non-trivial problem that requires tedious post-production correction for each 

image. The existence of dust on a digital sensor is an inconvenient impediment to achievement 

of optical imaging quality. 

What is needed to correct these various optical and digital aberrations and unfiltered 

image files is in-camera modification capability for each specific image problem. The present 

invention describes a digital imaging system to optimize optical results. 

Applications of the Present Invention 

The present invention has several practical applications. The digital imaging system 

applies to consumer and professional still and video camera technologies, to cellular telephones 

and to personal digital assistants (PDAs). Since video technologies are evolving into digital 

fonnats, including HDTV and its successors, the present invention would be applicable to these 

technologies. The present invention also applies to networks of remote camera sensors for 

surveillance. The system also applies to native digital cinematography and telecine conversion 

from analogue to digital media. The system may be applied to image scanning and image 

copying technologies. Finally, the present system may be applied to any optical digital capture, 

processing and storage sub-system technologies, including groups of sensors or satellites. 

Advantages of the Present Invention 

There are several important advantages of the present invention. The present system 

dramatically improves image quality. This digital imaging system eliminates, or minimizes, 

post-production processes. In addition, the system presents substantial cost savings as well as 
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time savings relative to existing digital imaging systems because of the automation of integrated 

in-camera optical and digital conections of abenations. 

With the present system, in-camera digital filters will largely replace optical filters. With 

less distot1ion, cost and weightlsize than current optical filters and with far more control and 

quality results, the present system demonstrates that in-camera digital filtration out-performs 

better than external filters. The in-camera tilter system is also an improvement over post­

production digital filter systems which require substantial time, cost and skill to implement. 

By using the present invention, users will be able to use lens apertures that are wider 

open, because lens aberrations will be corrected. In tum, this increased latitude will allow more 

efficient (2+ stops) use of available light and will allow slower lenses to achieve quality images 

that have traditionally been in the domain of expensive fast lenses. The process of photography 

will be made generally more efficient. 

The present system allows camera manufacturers to design different, predominantly 

smaller, lenses. Moreover, with providing a system for digital corrections, camera lenses may 

use less expensive optics and still obtain good results. This process will, in tum, accelerate the 

adoption of low-cost digital photographic systems and, in the aggregate, increase the overall size 

of the digital photographic market. Similarly, there will be an increase in the effectiveness of 

zoom lenses, which are already becoming popular. With the present system, 35mm optics may 

obtain the quality typically recognized by 4x5 film camera systems. The present system will 

thus facilitate photographic digital imaging to supplant the film era. 

Its application to digital scanning and copying will allow the present system to become 

ubiquitous as a system to improve imaging. 

Because the system presents an integration of several critical subsystems that are centered 

on digital imaging processes, the system has applications to video photography, satellite systems 

and surveillance systems. The dynamics of the operation of the subsystems of the present digital 

imaging system reveal the refinement, efficiency and optimization of the digital photographic 

paradigm. 

Importantly, since the present system uses apparatus and methods that are implemented 

with software processes, in-camera software can be constantly upgraded and remotely 

downloaded, while image files ·can be automatically uploaded, organized and published. 
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If the goal of the evolution of photographic technology is to increase the number and 

quality of excellent images, the present system will revolutionize photography. 

Solutions to Digital Imaging Problems that the Present System Presents 

The present system provides in-camera digital corrections to both optical and digital 

aberrations. In the case of optical aberrations, distinct lens-specific imperfections are caused by 

wide-angle, telephoto and zoom lens types. In the case of digital aberrations, specific digital 

artifacts, such as aliasing and dust, must be corrected. 

The present invention also designs specific improvements to digital sensor design. These 

hardware architecture modifications allow digital imaging to maximize both optical resolution 

and image exposure range. 

Post-capture in-camera filtration is only part of the solution. There is also a need to 

modify the digital sensor, whether CCD or CMOS, with specific filtration in some cases, 

including a low pass anti-aliasing filter and a polarizing filter. This post-optic pre-sensor 

filtration works with post-sensor in-camera filtration processes. 

In the context of specific complex processes, such as in zoom lens modifications of focal 

length and in full-motion video processing, additional corrections are performed using the digital 

imaging system which continuously optimizes performance. 

Finally, the present system reveals approaches to improve network coordination and 

wireless external storage and publication capabilities for digital imaging systems. 

BRlEF SUMMARY OF THE INVENTION 

The present invention is divided into several main sub-systems: (1) digital filters to 

correct optical and digital aberrations; (2) digital sensor improvements and nano-grids; (3) digital 

system improvements that link multiple digital corrections; (4) dynamic digital imaging system 

improvements that apply to zoom lenses and video imaging; and (5) digital image network 

improvements. There are several distinct improvements for each category of sub-system listed. 

DESCRlPTION OF THE ORA WINGS 

Fig. 1 is a schematic drawing of a digital imaging system. 
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Fig. 2 is a flow chart of an analog to digital signal process. 

Fig. 3 is an image of the vignetting corrective filter in an optical lens. 

Fig. 4 is a list of wide angle 35mm lens types. 

Fig. 5 is a flow chart of the digital corrective process. 

Fig. 6 is a schematic diagram of different types of optical aberrations in different configurations 
of the same lens. 

Fig. 7 is a flow chart of the process of digital image capture, processing and storage. 

Fig. 8 is a flow chart illustrating the process of selecting filtration settings. 

Fig. 9 is a pair of diagrams showing the varied depth of field optimization at different apertures. 

Fig. I 0 is a flow chart showing exposure optimization using digital correction in camera. 

Fig. I I is a flow chart illustrating the use of in-camera special effects filtration. 

Fig. I2 is a flow chart showing the selective in-camera filtration of specific objects. 

Fig. 13 is a flow chart describing the exposure adjustment of an image using in-camera filtration. 

Fig. 14 is a flow chart showing the process of in-camera special effects filtration. 

fig. 15 is a flow chart showing the process of in-camera digital correction for sensor dust. 

Fig. 16 is a diagram showing a digital camera with an ASIC array. 

Fig. 17 is a diagram illustrating a digital camera with interchangeable CCD and CMOS sensors. 

Fig. 18 is a diagram of a digital camera with a nano-grid before the sensor. 

Fig. 19 is a diagram of a nano-grid. 

Fig. 20 is a diagram showing the feedback loop connecting the processor and the nano-grid. 

Fig. 21 is a diagram illustrating the tri-pixel architecture in a digital sensor. 

Fig. 22 is a flow chart showing the pre-programmed modules for in-camera functionality. 

Fig. 23 is a diagram showing the pre-sensor modification process in a digital camera. 

Fig. 24 is a flow cha11 showing the integration of optical and digital corrections with feedback. 
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Fig. 25 is a flow chart showing the interactive feedback mechanism of integrated corrections. 

Fig. 26 is a flow chart describing the adaptive user pattern learning process to process images. 

Fig. 27 is a flow chart describing the feedback process in filtering images. 

Fig. 28 is a flow chart showing software privacy function in a digital imaging system. 

Fig. 29 is a flow chart showing the dynamics of zoom lens corrections in digital imaging. 

Fig. 30 is a diagram illustrating object tracking in dynamic changes in video corrections. 

Fig. 31 is a flow chart showing object tracking of a digital imaging system. 

Fig. 32 is a flow chart showing the caching process of an object in motion in a stationary scene. 

Fig. 33 is a diagram showing network coordination of fixed sensor grid tracking multiple objects. 

Fig. 34 is a diagram showing the wireless communication features of the digital imaging system. 

Fig. 35 is a flow chart showing an image organization system. 

DETAILED DESCRIPTION OF THE INVENTION 

(I) Digital Filters to Correct Optical and Digital Aberrations 

(I) Lens-specific digital correction of fixed focal-length lens for specific optical aberrations in 
camera. 

Each lens has some sort of aberrations because of the trade-offs involved in producing 

lenses of usable size and practical commercial cost. The challenge of building lenses for SLR 

camera systems lies in accounting for particular restrictions and compromises, particularly for 

wide-angle and zoom lenses. In the case of wide-angle fixed focal length lenses, several main 

kinds of aberrations occur, including spherical aberration, distortion (pin cushion distortion and 

barrel distortion), astigmatism, curvature of field (manifesting as the reduced corner exposure of 

vignetting) and comatic aberration (a distortion evident with long exposures). The extremes of 

each of these aberrations have to be corrected in post-production. 

In the case of vignetting, a type of aberration in which the corners of an image are 

exposed a stop less than the image's center area, software can digitally emulate a center-neutral 

density filter to compensate for the light fall-off on the edges. This operation identifies the 
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degree of light fall-off for each specific lens and adjusts the brighter areas in the center of the 

lens by appropriate exposure compensation. A consequence of this digital equivalent of the 

traditional optical solution to vignetting is that the image will require exposure metering of the 

subject at a level consistent with the outside edges of the image rather than the typical inner 

section. In the present system, the camera will use pre-set calculations compensating (generally 

one stop) for the specific gradations of the curvature of the field for each lens, with an increasing 

compensation con·elated to an increased angle of view. Similarly, barrel distortion and pin­

cushion distortion, which also manifest in image comers, are corrected using processes of 

employing pre-set calculations, to compensate for optical distortion, particularly in wide-angle 

and zoom lenses. 

In addition to integrating into the camera the traditional process of image correction for 

exposure gradations of vignetting, the present invention offers two further embodiments. First, 

instead of darkening the center to match the darker comers, the in-camera digital compensation 

system will lighten the comers to match the exposure of the center of the image. In the second 

embodiment, the in-camera digital compensation system will both lighten the comers somewhat 

and darken the center of the image somewhat, to produce a more pleasing and realistic effect. 

The in-camera digital corrections of the vignetting problem dramatically improve the traditional 

optical solution of a center-weighted neutral density filter, which typically degrades image 

quality as it evenly illuminates the full image. 

Since each lens has specific aberrations, depending on manufacturer and even differences 

m the specimens themselves, the camera software system will have preprogrammed general 

corrections for each specific lens type. For instance, while a 20mm f2.8 lens varies among 

manufacturers, the general optical aben·ations will be similar. An effective software solution is 

one which brings the optical image quality to a level consi~tent with a benchmark as measured 

by low MTF curves for each lens in its class in terms of both resolution and contrast throughout 

the image. To exemplify this benchmar~, retrofocus rangefinder lens performance results of 

wide-angle lenses, which lack a shutter mechanism to design around, can be used for 

comparison. To accommodate the mirror in the SLR design type, the rear nodal point in SLR 

lenses are shifted forward, creating distortion. In contrast, the present system suggests applying 

a digital solution to compensate for this problem. 
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In a general sense, this process of correction is similar to correcting an ocular 

astigmatism with reading glasses. However, rather than using an optical solution to an ocular 

problem, the present system reveals a digital solution to an optical problem. 

In the process, the camera identifies a specific lens and refers to a database that matches 

the lens type with the specific aberrations. The aberrations are consistent throughout all images 

for each fonnula of a specific prime lens type and are thus corrected by adjusting for each 

specific aberration category. Generally, the larger the angle of view of a lens, the greater the 

distortion and the greater the need for in·camera digital corrections. 

In addition to the kinds of distortions created in wide-angle lenses, other types of 

distortion occur primarily in large aperture telephoto lenses, most notably chromatic aberrations 

that require apochromatic corrections. Rather than employing large, heavy and expensive extra 

dispersion glass, such as fluorite elements, the present system allows each lens type to be 

digitally corrected for these types of aberrations. The in·camera digital process works by 

identifying a specific lens and comparing the lens pattern to an internal database. Mathematical 

calculations compensate for the shift in red and green light that apochromatic corrections require 

for very low MTF curves registering high standards of resolution and contrast by emulating the 

optical benefits of extra low dispersion glass elements. 

Since lenses of the same focal length but with different maximum apertures represent 

completely different lens designs, modifications of their aberrations will vary relative to each 

specific lens type. For example, a 24mm f/2.8 lens will have a different optical formula than a 

24mm fl.4 lens in a 35mm camera system. Similarly, a 28mm f/2.8 will differ from both a 

28mm f/2 lens and a 28mm fl.4 lens and will thus each require different adjustments for 

vignetting, spherical aberration, pin cushion distortion, barrel distortion and coma. In other 

words, each lens with a unique optical formula will have specific aberrations, the corrections for 

which will be accessible in a database. 

Another type of optical aberration that affects lenses involves flare, which is a sort of 

specific reflection of light sources. While improvements in lens coatings have been used to 

correct for flare, high refractive glass also eliminates flare. The present system uses digital 

processes to emulate these flare reduction functions on lenses even at maximum apertures. 

In addition to the lens-specific types of con·ections that are supplied by in-camera 

software, a function that optimizes contrast provided by limited reflected light is required. In 
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general, lens hoods reduce reflected light. However, in the absence of a lens hood, scattered 

light will adversely affect contrast in all lenses. Thus, a general digital solution will optimize 

contrast from reflected light by emulating the effects of a lens hood. 

Because the pixels on a digital sensor behave as neutral intennediaries to record light, the 

aberrations on specific fixed focal length lenses will be prominent. It is therefore necessary to 

filter out various optical impurities. In all cases, the digital in-camera software program 

emulates specific filters to effectively correct specific optical aberrations. 

By digitally adjusting for optical distortions, the present system advances the state of the 

art for fixed focal length lens optics, beyond any opportunities available in film cameras. The 

following chart illustrates a list of optical distortions that. are corrected by in-camera digital 

solutions. 
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Fixed Focal Len !th Lens Type Zoom Lens Type 
Specific Wide-angle Telephoto Wide-angle Wide-to-Tele Telephoto 
Aberrations 
Spherical X X X 

Comatic X X X X X 

Astigmatism X X 

Distortion (Pin X X 
Cushion and 
Barrel Distortion 
Curvature of Field X X 

Chromatic X X X 

Flare X X X X X 

Scattered light X X X X X 
(Unpolarized) 
Color Accuracy X X X X X 

No Lens Coatings X X X X X 

(2) Multivariate digital correction using matrix filter system in camera 

Since typically several distinct aberrations exist in a lens, it is necessary to correct each of 

the aberrations. For this multi-dimensional problem there is a multivariate digital in-camera 

software correction solution. The problem of correcting multiple aberrations presents the 

additional challenge of requiring acceleration to complete multiple tasks rapidly. In most cases, 

the hardware employed in a camera's chip set will include an application specific integrated 

circuit (ASIC) which processes a particular program rapidly. It is appropriate to facilitate the 

combination of corrections to multiple simultaneous aberrations with an ASIC or multiple 

A SICs. 

There is a need to optimize both reso lution and contrast across the image area for 

accurate light reproduction. One way to do this is to stop down the lens to an optimum aperture 

of about f/8. However, this solution sacrifices the advantages of a fast lens design and 

capability, namely, limited depth of field and bokeh (smooth out-of-focus area). Though 
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resolution is typically improved by stopping down a lens, digital sensors are generally still 

restr_icted in their latitude of contrast. Therefore, regarding both resolution and contrast, it is 

necessary to provide multiple adjustments of the native image with in-camera digital corrections. 

While it is possible to produce mathematical algorithms for automatic correction of 

optical aberrations, it is also useful to have manually adjustable variables. Therefore, the present 

system includes a function whereby one may omit a specific correction in an image by using a 

lens with multiple aberrations in order to induce a particular creative effect. This factor may 

involve a lack of exposure compensation, a lack of correction for spherical aberration or an 

improperly or pat1ially corrected apochromatic modification. 

In one example of the use of multiple corrections, simultaneous application of multiple 

digital filters concun·ently cotTects multiple aberrations. In effect, this is like adding layers of 

different eye glasses to repair multiple types of astigmatisms for each specific ocular condition. 

The dynamics of correcting multiple simultaneous aberrations may be complex, but since the 

number and type of aberrations are constrained to a specific lens type, a centralized database may 

be accessed with specific corrections for each respective aberration. For example, lenses with 

multiple complex aberrations, such as in very wide-angle lenses, will require multiple 

corrections. These combinations of corrections become complex as focal length modes change 

in zoom lenses and as aperture changes. 

The following is a list of filter types that provide digital methods of correcting image 

problems or creating specific effects. The list is not intended to be comprehensive or systematic. 

Filter Type in Digital App. Most Common Uses Other Filter Types 
UV (and Sky) General Use Polarizer 
Color-enhancing l7mm-200mm (in 35mm) Close-up 
(and warming) 
Contrast l7mm-200mm (in 35mm) Special effects filters 
Black and White 17mm-200mm (in 35mm) 
(Red, Orange, Yellow, 
Green) 
Infrared 17mm-200mm (in 35mm) 
Color Graduated (Neutral l7mm-200mm (in 35mm) 
Density) 
Diffusion 24mm-l35mm (in 35mm) 
(Soft, mist/fog, star, streak) 
Combinations (Neutral 17mm-200mm (in 35mm) 
density and enhancing, 
Polarizer and UV) 
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In the past, these optical filtration processes were added after the production process via 

editing software such as Photoshop. However, in the present system, these combinations of 

processes are performed in-camera by user-adjusted settings. In the case of artificial color 

changes to an image, digital processes emulate specific optical filters by adding a specific color 

or a combination of colors. On the other hand, in the case of diffusion filtration, the in-camera 

digital process creates an emulation of optical filters. The classic example of this diffusion 

approach is the soft filter, which is used for portraiture. In this case, various user-adjustable 

settings in the camera digitally manipulate soft filtration. 

(3) Depth-of-field optimization using digital correction in camera 

In addition to correcting optically-generated aberrations with in-camera digital processes, 

the present system allows in-camera depth-of-field (DOF) optimization by affecting the aperture 

of the lens that is used. 

DOF in an image is dependent on the aperture setting in a lens, in which a moderate DOF 

range - allowing a subject to be isolated in an image - can be manipulated, that is, extended or 

narrowed, by the camera' s digital processing capability. In the film paradigm, one obtains a 

specific aperture, and thus the corresponding DOF, that is preset by the photographer. However, 

in the digital paradigm, by contrast, one can narrow an image's surplus DOF range in-camera by 

manipulating the aperture. This process can only be done in the camera, because once the digital 

file is sent to post-production editing, the aperture and DOF is already set and incapable of being 

changed. The aperture is narrowed in camera by isolating the subject and shifting the field of 

view (forward from the rear range of DOF and backward from the front range of the DOF). 

Distance infonnation is used to recalculate an optimal DOF. In another embodiment, the camera 

provides feedback from an internal computational analysis that results in a specification of less 

DOF and takes another image (or images) with a larger aperture to accomplish reduced DOF at a 

specific focus point. 

The camera will effectively identify a type of subject and provide an optimal aperture for 

this subject. For instance, for a portrait, the camera will select a shallow DOF around the 

subject. In the case of a distant landscape, the camera will focus on a distance at infinity and 

provide a nominal aperture to correspond to shutter speed that will fit the available light as 

matched to a specific lens. A near landscape photographed with a wide-angle lens will, on the 

other hand, have a near focus and a maximum DOF; specific subjects will be highlighted with 
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ample DOF. The camera will also have the capability to bracket exposures in several successive 

images based on DOF variations. 

The DOF manipulation thus depends on a combination of data sets including the 

particular lens used (wide-angle lenses have greater DOF at moderate distances than telephoto 

lenses), the distance information and the unique combinations of aperture and shutter speed. 

DOF will narrow with less distance, with use of a telephoto lens and a fast aperture; contrarily, 

DOF will expand with a further distance, with use of a wide-angle lens and a slower aperture. 

In another embodiment of this process, test images are taken and analyzed, then later 

images taken with new settings optimize DOF for each image type. 

(4) Exposure optimization using digital correction in camera 

One phenomenon that film cuiTently records better than digital photo technology is 

exposure latitude. Film is capable of greater exposure latitude than either CCD or CMOS digital 

sensors, though each digital sensor type has strengths and weaknesses. For the crucial detail 

recorded in a scene, film provides far more depth of tonal range. Yet some of this problem -

caused by the limits of digital sensors themselves and the way that photons are recorded by 

electrically charged pixels- can be digitally corrected and optimized in-camera. 

The problem derives equally from the method of measuring exposure as well as the 

method of image capture by a digital sensor. In general, since there is less exposure latitude in 

digital sensors, as compared to film, the maximum scope is two or three stops in the image tonal 

range. Consequently, the camera must meter the image within constraints of the tonal range of 

the digital sensor, with the sacrifice of either shadow detail or highlight detail. In an image with 

broad exposure range, then, the image will generally be either too light or too dark because 

metering for one area sacrifices the other tonal category. 

One way to solve this problem is to manipulate the lens aperture, because increased 

aperture within an optimal limit generally increases detail. An optimal aperture of f/8 provides 

more detail and clarity than at f/2 or at f/32. The in-camera processor may thus seek out more 

detail in the image by manipulating the aperture to the optimal range of f/5.6 to f/11, depending 

on the type of subject and the availability of light. With more detail in the original image, it is 

possible to interpolate the digital data in the image file by increasing both shadow and highlight 

detail and to gain an additional stop or two of tonal range. 
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In another embodiment, the tonal range of an image data set is enhanced in-camera by 

using meta-data to sample the range of shadow and highlight detail. The data sets are 

interpolated to add requested shadow detail and/or highlight detail. Obviously , some subjects 

require more or Jess shadow or highlight (or both), which the camera can correspondingly adjust. 

These tonal range corrections are user-adjustable. 

In an additional embodiment of in-camera tonal range corrections, exposure data are 

bracketed by manipulating the aperture and shutter speed to lower or raise the overall exposure 

in one-third to one-half stop increments. This bracketing method may be correspondingly 

limited to a specific image type. For instance, in a portrait, the extraneous background, which 

ought to be out of focus, is not emphasized in the exposure data, while the main subject is 

carefully nuanced for balancing an optimum of both highlight and shadow, or for an exclusive 

emphasis on either highlight or shadow. 

The overall problem of limited tonal range in digital photography stems from mismatched 

exposure-metering mechanisms of digital sensors with substantially restricted tonal range 

capabilities. One interesting example of this problem occurs in scenes with two or more stops of 

difference, such as a landscape with sky on top and earth on bottom. A filtration process will 

operate on the key parts of such an image, as described above regarding the vignetting 

phenomenon; the overexposed top half of the scene will be gradually underexposed while the 

lower half of the scene will be gradually overexposed. This scene-specific adjustment of 

exposure greatly increases the tonal range of digital images and is made possible via analysis of 

the scene and comparison to a database of typical scenes categorized by the in-camera digital 

processor which effects correction using the methods described herein. In this example, the 

corrective process emulates the use of neutral-density optical filters. 

(5) Special effects digital filtration of specific objects 

Though there are several main categories of special effects optical filters, including color 

enhancing, infrared and diffusion, the use of diffusion filters appears to elicit the most dramatic 

effect. Diffusion filters are categorized as soft effect, mist/fog, black mist, gold diffusion, and 

star and streak, with various degrees of diffusion producing lesser or greater distortions. In 

effect, rather than removing optically-generated distortions, we are deliberately creating 

photographically desirable distortions. It is possible to reproduce these special effects by using 
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the digital post-capture production processes in the camera. In this case, the camera digitally 

emulates the special effect by applying user-adjustable filter settings. 

Portraits have traditionally used some sort of soft effect filtration approach which is 

producible in the camera using the methods described here. After the image is captured, the 

camera analyzes the image's meta-data and applies a correction by interpolating the data with 

specific filter emulation. In the past, specific camera lenses, such as the 135mm soft effects (also 

called "defocus control") lenses performed this function optically with an included adjustable 

lens element. This defocus control lens type will focus on the main subject and a lens element 

setting of the telephoto lens to produce a soft filter effect. In addition, because this lens type uses 

a nine blade aperture, the background that is out of focus has a pleasing bokeh in which the 

gradations of tone are evenly smooth. Nevertheless, a sophisticated digital camera is able to 

produce the same results with more information provided by a normal telephoto lens, using the 

method of emulating special effects in-camera. 

Another novel special effect that is a further embodiment of the system is the ability of 

the in-camera digital corrective system to use complex data sets contained and analyzed in an 

image to create a three dimensional (3-D) representation of the image. The camera creates a 3-D 

image by arranging the DOF in a way that optimizes the aperture by using distance information 

and autofocus data to isolate a subject. By removing the foreground and background of the 

image as a center of subject focus, the DOF will emphasize the subject only as 3-D. The key to 

this effect is the application of specific exposure data as indicated above, because it is in the 

increased extension of the range of highlight and shadow that the subject in the image will attain 

a 3-D quality in contrast to its out of focus foreground and background. 

An additional embodiment of the present system would extend the still photography in­

camera special effects to video with full-motion ranges of filtration actions. 

Finally, it is possible to combine different user-programmable special effects in-camera 

by adding the various types of diffusion methods for a specific image. 

(6) Selective in-camera filtration of specific objects 

The combination of sophisticated auto-focus technologies and in-camera auto-exposure 

systems provides the opportunity to isolate a subject by focusing on the subject and narrowing 

the DOF range by manipulating the apet1ure. In a further extension of the subject-isolating 

capabilities of these technologies, it is possible to digitally filter out specific objects in a scene 
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in-camera while focusing on other selected objects that are in a specific range of DOF. In other 

words, one may apply filtration to correct aspects of a single object or only the background of a 

scene to the exclusion of an isolated object, rather than correcting a whole scene. Selective 

filtering of specific objects in an image by in-camera digital processing affords greater creative 

flexibility. 

Because the camera uses distance information to isolate a specific object by focusing on 

the object within a range of DOF, it is possible to isolate a particular object for the purposes of 

applying a specific filtration preference, such as manipulating the color, correcting the optical 

aberration (say, if the object is in a comer of the image of a wide-angle lens), providing a special 

effect (such as a soft effect only on a specific object rather than the scene as a whole) or using 

some combination of these con·ections. Once the camera isolates the selected object (using auto­

focus mechanisms and distance information), the user selects programmable correction features 

to perform a con·ective function only on the specific object (or only on the parts of the scene that 

are exclusive of the object). In a further embodiment, contrastively, once the object is isolated, 

only the background may be selectively manipulated with filtration, achieving pleasing effects. 

This in-camera corrective feature provides a powerful tool to rapidly manipulate an image 

without using post-production editing software tools. 

These object-specific in-camera selective filtration capabilities are particularly dramatic 

with fast-moving action photography in which split-second timing produces the preferred 

complex effects. Selectively identifying a particular object for intensive combinations of 

filtration is a highl ight of the present system. 

(7) Digital correction in-camera of intermittent aberrations caused by dust on digital sensor 

Dust on a digital sensor is a major concem for photographers. The use of zoom lenses 

compounds this condition, because as the zoom lens changes focal-length positions, air is 

transmitted, which results in the proliferation and diffusion of sensor dust. Unless photography 

is isolated to a clean room, the problem of dust on a digital sensor will remain prevalent. The 

present system provides a method to correct for this phenomenon. 

In the case of dust on a sensor, a specific consistent pattern emerges on each image 

captured by the digital sensor. Consequently, information from various images is analyzed, and 

the pixels affected by dust are identified. Information from the consistent fixed pixel positions 

that are affected by the dust are then isolated. The specific positions with the dust are then 
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analyzed by comparing the immediate areas surrounding the dust that are not affected by it. 

These unaffected areas are analyzed, and the affected areas are interpolated to provide a 

continuous tone. In effect, the images identify the locations with dust by using caching 

technology. The continuity of the location of the dust between multiple images provides 

information to the in-camera image processor to detect the specific pixel locations. The camera 

will then apply a con:ective process to the isolated dust locations with adjoining exposures by 

interpolating these distinct locations for each specific image configuration. 

In another embodiment of the present system, "hot" (too bright) or "dead" (too dark) 

pixels are interpolated out of the scene using the method described above. Unlike hot or dead 

pixels, dust is a similar but temporary version of the same problem of an artifact that requires in­

camera modification. In effect, a map is built to discover, isolate and interpolate bad pixels, 

which are a permanent problem revealing a key limit in digital sensor technology. Separate 

maps are constructed for permanent pixel dysfunctions and temporary pixel aberrations (viz., 

dust). In both cases, the camera works from these maps to correct the aberrations on a pixel­

level. 

In a further embodiment of the present system, Monte Carlo analysis is applied to the 

problem of identifying the location of dust on specific pixels (or partial pixels) by randomly 

creating an initial map from information of at least two contaminated images. 

In still another embodiment of the present system, the process of modifying pixel 

aberrations (either permanent or temporary) uses a sequence of operation which begins by 

correcting the major aberrations first, then repa.iring the minor aberrations, thereby maximizing 

efficiency. This is done by starting the corrective process in a specific location of the image and 

moving to other positions in an efficient pattern. 

(8) Sequence of corre.ctions for multiple (optical and digital) types of aberrations in camera 

Since it is evident that multiple digital filtration approaches may be used for specific 

types of problems or aberrations or to achieve specific effects, it is clear that a combination of 

the techniques may be employed simultaneously on specific images. The present invention 

allows the various optical and digital corrections to be performed in camera in a sequence of 

actions. The user selects the various combinations of functions required to be performed, 

inspects the effects, and chooses the most effective combination of effects. Thus the invention 

offers a combinatorial optimization of the totality of corrective filtration approaches. 
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After the images have been taken, it is possible to inspect them in the camera using the 

camera's image read-out. This makes it possible to create new files, or to adapt a RAW file, in 

real time, by manipulating the various corrections in sequence. This post-image-capture in­

camera editing process allows multiple corrections to be applied to a range of optical and digital 

aberrations by combining various specific corrective techniques. 

In some cases, the user can pre-set specific corrections. For instance, to correct for 

optical aberrations, a user may leave this function on permanently. In other cases, such as 

selective filtration of a specific object or optimization for DOF or exposure, there may be 

discriminating use of specific corrective functions. In the case of selective user choice, it is 

possible, by using the present invention, to select a priority sequence of corrections in layers. 

While specific select layers may be permanently activated, for example to automatically adjust 

specific optical aberrations, additional sets of layers may be manually selected in order to modify 

the specific aspects of each image, particularly to adjust or correct digital aben-ations. This 

process can be perfonned with a single microprocessor, multiple microprocessors, multiple 

ASICs or a combination of microprocessors and ASICs. 

An additional embodiment of the system provides multiple combinations of corrections 

and effects via multiple independent ASICs, which only perform specific functions, working in 

parallel. The various tasks are divided into specific-function ASICs for rapid processing. The 

advantage of this approach is accelerated processing speed in performing multiple simultaneous 

functions. 

(II) Digital Sensor Improvement and Nano-grids 

(9) Interchangeable digital sensor system using both CCD and CMOS to optimize best results 

Because the main digital sensor types of CCD and CMOS, like film types, each have 

benefits and detriments, it is sometimes advantageous to provide the utility of both sensor types 

in a camera system. With the exception of a video camera, which employs three CCDs, the use 

of multiple sensors has not been adopted. Two generations ago, however, the idea of using a 

twin reflex camera for medium format photography was implemented. In this case, though focus 

was coupled between the lenses, one lens was used to see the subject, while the other lens took 

the picture. This method was used to obtain the benefits of a rangefinder camera with a single 

lens reflex camera. 
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The use of two types of sensors in a camera is compelling, because the user benefits from 

the strengths of both. In the present invention, one sensor is selected from among at least two 

different types of sensors that are rotated to an active position by the user. One advantage of this 

approach is that if one sensor experiences a problem, there is a reserve sensor available at the 

push of a button. 

This capability usefully exploits the strengths of each particular sensor. For instance, in 

situations in which high resolution is required, a CCD may be preferable, while in cases in which 

increased tonal range or low noise is preferable, a CMOS sensor may be preferable. With this 

approach, a customer does not need to choose between different types of sensors. 

The process of interchanging the two chips is performed by placing the two chips on 

either fayade of a plane that "flips" over (i.e., rotates 180 degrees) upon demand to obtain the 

requirements of the chosen chip type. This mechanism would fit behind an SLR's mirror and 

could easily be performed as long as the miiTor is in the "up" position. In another embodiment, 

the chip exchange process can occur by sliding alternating chips into a sleeve from a single 

location and replacing the non-utilized chip(s) into the reserve compartment. In either event, the 

camera will detect the chip exchange and will automatically reprogram software functions and 

settings for the usable chip. 

(10) Nano-grids for selected pixels on CCD or CMOS integrated circuits to optimize selective 
modifications of exposure, ISO and abetTations in digital photography 

Digital sensors consist of atTays of pixels, atTanged in rows, which behave as tiny buckets 

for converting photons to electrons. As the pixels fill up with light, they are able to discern slight 

differences in color and exposure and transfer the energy, in the form of electrons, to storage. 

Charge coupled devices (CCDs) have been the predominant fonn of digital sensor because they 

use a form of electronic charge which creates the behavior of a bucket brigade of transfeiTing 

data, once the buckets in a row are filled up, to successive rows for digital data storage of the 

electronic charge sets. CMOS digital sensors may be structured with larger bucket pixels, which 

can increase the depth of the light captured and thus the latitude of light exposure that is stored. 

However, for the relatively larger buckets to provide increased photon capture capacity, it is 

necessary to control the width of the opening in the top and the width of the buckets so that the 

amount of light captured may be modulated. 
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The present invention introduces a key advance in the ability of digital sensors, 

particularly CMOS sensors, to modulate the size of the openings of the pixels. Specifically, the 

present system provides for a nano-grid, or a very small matrix of filaments, which fits over the 

sensor. The nano-grid is carefully calibrated to match the rows of pixels on the sensor so as to 

limit the amount of light that each of the buckets may receive. Use of the nano-grid allows a 

selective closing of the large buckets in order for photons to be restricted. Selective modification 

of specific pixels on the neutral grid makes it possible to identify specific sets of pixels to correct 

for various exposure or lens aberrations. 

In this embodiment of the present system, data about a specific lens are provided to the 

camera in order to correct specific lens aberrations, while exposure data is used to modify image 

capture using nano-grids for optimum image perfonnance. 

· Nano-grids may be selectively switched at different pixel sites, akin to continuously 

programmable field programmable gate array (CP-FPGA) semiconductors, which modify 

architecture in order to optimize effective operation by constantly manipulating the chip's gates. 

Nano-grids may be used for specific image modes, for example, nocturnal imaging, 

which requires more time to read a sufficient amount of light. In this case, a specific software 

module may provide lens and exposure data to the camera, which then detennine the precise 

composition of nano-grid correction to provide to specific sets of pixels on the digital sensor. In 

effect, nano-filaments move to positions to effectively block out the full capacity of the pixel 

buckets and thus change the pixel effects. With use of preset nano-grid positions for particular 

applications, the identification of specific vectors of nano-filaments is perfonned, and exposure 

adjustments are made on specific images in hardware. 

The nano-grid is overlaid over the surface of the pixel architecture. The nano-grid is used 

not only in specific pre-set positions, but it also provides feedback to the post-capture system for 

analysis and repositioning to achieve the desired effects. One effect of the nano-grid is to 

manually expand or narrow the range of a set of pixel buckets; this process in turn effectively 

modifies not only the exposure range but also sharpness at high ISO, thereby dramatically 

reducing noise. Consequently, it becomes possible, by modifying the pixel bucket width and 

height, to obtain extremely sharp images with excellent contrast and tonal range even in poor 

lighting, a feat heretofore impossible. 
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The nano-grid performs these mechanical functions by moving the nano-filaments in an 

arc, like expandable windshield wipers. Though nano-grids are particularly useful in CMOS 

chips, they are also useful with CCDs. In fact, with the advent of nano-grids, CCD pixel size 

(and density in pixel-rows which will affect the overall sensor size) may be expanded and thus 

made substantially more versatile. 

In a further embodiment of the present invention, multiple screens, or grids, would be 

placed over the digital sensor. The use of multiple nano-grids provides increased capacity to 

perform the function of closing off the pixel buckets and, in fact, to completely close off selected 

pixels to make the image effect completely dark. The combinations of nano-grids behave as 

multiple screens that move left and right to achieve the desired effect. Although there is a need 

to periodically calibrate the screens to effect their precise positions, this system will employ an 

electric charge to push the nano-filaments to the desired locations. 

Nano-filaments move to block the space allowing photons to hit the pixel in order to limit 

the. amount of light capacity available to the pixel. The complete darkening of the pixel will 

result in a total black color in the resulting image. 

Exposure data feedback is provided to the digital sensor to effect the precise positioning 

of the nano-grid(s). In a fmther aspect of the present system, the camera's computer will 

anticipate the exposure data by statistically extrapolating from the pattern created by at least 

three data sets. A microprocessor (or ASIC) controlled nano-grid mechanism will use the 

feedback to anticipate specific nano-grid positions in order to optimize the exposure and 

corrective functions. 

In one application of the nano-grid, the problem of vignetting in wide-angle lenses may 

be solved by activating nano-filaments in nano-grid(s) primarily in the comers to correct for the 

darkening from the limits of the optical aberrations, while sti ll maintaining very low noise in a 

high ISO (low light) photographic situation. The use of the nano-grid would thus contribute to 

solving multiple problems. 

Nano-grids will also be useful in accurately correcting for both color and exposure detail. 

In fact, with nano-grids, the capacity of digital sensors' range should be substantially increased, 

because the chips' pixel bucket sizes can be modulated. Therefore, not only will the lighting and 

color be accurate, but sharpness and optical aberrations will also be optimized, in ways not 

possible before. 
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(11) Integrated nano-grids in digital sensor 

In a futther embodiment of the system, nano-grids may be integrated into the digital 

sensor. In this form of the nano-grid, the nano-filaments are constructed within the pixel buckets 

in order to increase their accuracy and responsiveness. The nano-filaments mechanically move 

in various directions to perform the main operation of modulating light into their respective 

pixels. This method of organizing nano-grids and nano-filament~ increases the rapidity of 

response to feedback. In effect, each pixel has a mask, or flexible lid, contained in it, which may 

open and close, to allow more or less light into the pixel bucket. 

The integrated nano-filaments are activated by oscillation between positive and negative 

charges. In the context of a CMOS sensor, the transistor networks oscillate between positive and 

negative charges. This architecture allows a "push-pull" design of nano-filaments in which the 

negative charge "pulls" and the positive charge "pushes" the activation of the nano-filaments. 

This charge-enabled nano-grid (CENG) advantageously allows modulating gates (i.e., filaments) 

integrated into the pixel to reduce spaces between pixels, thereby allowing more pixels to be 

packed on the same surface area. The net benefit of the use of integrated CENG filaments is that 

specific sets of nano-filaments will produce specific effects on-demand and allow far more tonal 

detail than has been possible before. 

In a further embodiment of the present system, sophisticated digital sensors may contain 

combinations of nano-grids that appear on top of the sensor as well as nano-grids that are 

integrated into the digital sensor. This combination will provide maximum latitude for 

processing the greatest effect available. 

(12) Combinations ofnano-grids and digital corrections applied to digital imaging system 

Whereas it is possible to exclusively implement nano-grids to control the amount of light 

penetrating specific pixels, and it is possible to exclusively provide digital corrections as 

specified above regarding correcting optical or digital aberrations, a further embodiment of the 

present invention combines the two processes in order to optimize imaging. 

Combining these two complex processes makes it possible to modify pixel capacity to 

maximize exposure latitude, to expand exposure modification and to apply digital correctives for 

optical and digital aberrations. Hence selective exposure far beyond the limits of present film or 

digita~ photography is made possible. The restrictions of film can thus be transcended by using 
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the present system, whereas use of a static and limited digital system would not be sufficient to 

facilitate these complex corrections. 

The unique combinations of these processes also illustrate a complex system that 

provides feedback from both the environment and the photographer. The photographer may 

select preset exposure settings that will activate a range of options in both the nano-grids and the 

digital corrective system, while the lens aberration corrective system is automatically 

implemented. Once the camera detects specific conditions, such as a broad range of exposure 

latitude, from very bright to very dark, in the scene, it computes the precise number and location 

of nano-grids needed to modulate the pixels for optimum exposure with highlight and shadow 

detail and extreme sharpness, even in relatively low light. The dynamics of these multiple 

processes present trade-offs in selecting the best available set of selected modifications. 

(13) Tri-well pixels 

As indicated above, one of the key problems with current digital sensors involves 

dynamic range. There is a need to limit the scope of the space in the pixel well, into which light 

is captured, then converted into electrons. The challenge with current technologies is to balance 

details in shadow and highlight areas, particularly to acheive low noise at relatively high ISO 

speeds. 

In addition to the concept of nano-grids, both in surface screen and integrated 

embodiments, as specified in ( 1 0) to ( 11) above, the present system introduces the notion of 

three side-by-side differentially-sized buckets within each pixel intended to optimize dynamic 

range for increased sensitivity. In the most common configuration, the three different-sized 

buckets are arranged with the largest bucket (in both width and height) in the center, with the 

second and third largest buckets on either side. The buckets are elliptical and concave in 

architecture to increase efficiency of fitting together in a round pixel structure. Their structures 

are semi-circular and elongated. The largest and tallest bucket will be tasked with maintaining 

the details in highlights, and the smallest will be tasked with maximizing the details in shadows, 

while the mid-sized bucket will be tasked with maintaining the middle range of exposure details. 

The pixel will have data from all three buckets available, but will select the data from one or 

more buckets depending on the exposure details. 

The system is analogous to the high fidelity sound technology in speakers with 

crossovers, whose several frequencies are used by the tweeters, mid-range(s) and woofers; the 
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crossover point at which the frequency changes from one component to another can be modified 

based on the specific mechanics of each component. 

In the case of the multiple buckets in a single pixel, the buckets are connected by 

filaments to a central grid which captures and stores the electrons. When the photographic scene 

displays increased light, image data from the larger buckets are selected to be recorded by the 

processor, while in cases of darkness and increased need for sensitivity, the smaller buckets are 

selected to be recorded; the mid-sized bucket is used in nonnal light situations of most cases. 

Further, this multi-aspect architecture can use pixels in varying positions on the sensor 

differently, particularly to facilitate processing far more dynamic range and to produce unifonn 

tonal range in scenes that vary more than two or three stops. This novel multi-aspect model 

solves a number of key problems involving exposure dynamics in digital photography. 

In another embodiment of the system, there may be more than three buckets in a pixel , so 

as to divide out the functions further and create even finer tonal continuity. In a further 

embodiment of the system, several pixels in a super-pixel allow red, green and blue colors to be 

segregated by each sub-pixel. This approach will be useful particularly in CCD semiconductors 

because of limits of this architecture, which require coupling circuitry between pixels to pass a 

charge between rows of pixels. In this case, outputs will vary between the micro-pixels to 

facilitate the differential processing required. 

While cases of two side-by-side pixels might solve these exposure latitude problems, they 

represent an inadequate solution, much as a speaker with only two components limits the 

dynamic range output dramatically in contrast with a speaker with five components. This is 

similar to comparing a diode and a transistor. 

(III) Digital System Improvements that Link Multiple Digital Corrections 

(14) Auto pre-programmed modules for specific functions in digital imaging system 

To process the functions specified in this integrated digital imaging system, it is 

necessary for automated pre-programmed modules to detect the specific lens type and the 

specific digital sensor(s) used to assess the appropriate corrections or alterations. The purpose of 

the pre-programmed modules is to access a preset library of (a) typical corrections of lenses, (b) 

typical scene types with appropriate exposure modes, (c) specific effects that may be selected 

and (d) specific sensor functions. It is important to match a particular lens to a particular sensor 
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type so that adjustments are calibrated to this pairing. The processing software is stored in either 

a microprocessor or an ASIC in order to process the images after they are captured by the sensor 

but before they are transferred to storage on a memory device. 

In another embodiment, the system processes image corrections after the digital data is 

stored and constantly accesses the original stored data file in the production of a corrected file. 

This process allows for immediate data processing and storage which affords more time to 

accomplish specific corrective functions. There are thus cases when real-time correctives are 

neither necessary nor possible. Such increased processing capability may also facilitate a more 

complete corrective task. 

In an additional embodiment, bec.ause similar correctives and effects may be provided to 

images that share the specific combination of lens and sensor, in order to accelerate the process 

of optimizing the images, batches of similar images may be processed together. This batch 

processing method may include the creation of duplicate images for each image captured, 

including a RAW image that contains no changes to the native image capture and a simultaneous 

auto-corrected image. The optimized image may be simultaneously compressed, to maximize 

storage capabilities, while the RAW image may be left uncompressed so as to maintain original 

detail. 

(15) Apparatus and process for affecting pre-sensor optical and digital corrections in digital 
imaging system 

Given the nature of light transmission, not all optical corrections are optimized by 

modification after the image is captured by the sensor. Though a range of important corrections 

and effects may be made after image capture, such as correction for optical or digital aberrations, 

there are several types of corrections that are required to be made before the light reaches the 

sensor. One example of this pre-sensor digital correction involves the use of a low-pass or anti­

aliasing filter that resides in front of the digital sensor to minimize moire and aliasing digital 

problems (although the use of this filter adversely affects image sharpness). 

In the case of optical corrections, one class of filter that requires use before the digital 

sensor is the polarizing filter, because once light is captured on the digital sensor, the polarizing 

effect will not be available. Another type of correction that involves use of a filter or lens before 

the digital sensor is the close-up filter. This latter solution allows a lens's closest focusing plane 

to be closer to the front of a lens and has the effect of diminishing the rear plane of the depth of 
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field. The close-up filter may be optimized for use with floating rear-element group lenses 

which allow increasingly close focusing. In one embodiment of the system, specific pre-sensor 

optical filters may be used to provide polarization and close up corrections. The use of in­

camera optical (circular) polarization would help standardize this valuable process and eliminate 

the need to maintain several external polarizer filters for each lens mount. 

Since the present system entails an embodiment which uses nano-grids to perform 

specific exposure modifications before the light hits the digital sensor, it is possible to use these 

nano-grids for the applications of polarization and close-up filter. These filtration capabilities 

occur between the lens and the digital sensor. 

In order to optimize the use of pre-sensor filtration, an image is initially tested and 

analyzed before the optimized corrections are activated and the pre-sensor changes are made. 

This process is analogous to the use of automated flash photography in which a feedback 

mechanism is provided; a scene is evaluated, and the initial flash data analyzed and modified to 

correspond to the correct exposure before a final flash is produced. 

Because the camera system processes post-capture data, in order to optimize images for 

optical and digital problems, as well as continuously makes changes to pre-sensor filtration, 

multiple ASICs work in parallel to make the conversion of the image after capture. The use of 

parallel ASICs to perform specific cotTection processes solves the problem of capturing images 

and making post-capture corrections while simultaneously adapting the pre-sensor filtration 

system. 

As an alternative embodiment of the system, a microprocessor (and software) may 

perform specific pre-sensor adjustments while the ASIC(s) performs specific corrective 

functions. In another embodiment, the ASIC(s) may perform the specific pre-sensor adjustments 

while a microprocessor (and software) will perform the specific corrective functions. 

(16) Integrated digital imaging system for optical and digital corrections with feedback 
dynamics 

Because the present system consists of, and uses, complex sub-systems, including an 

auto-focus mechanism, an auto-exposure mechanism, a shutter mechanism, an automatic flash 

mechanism, a digital sensor mechanism, a digital processing mechanism and a digital storage 

mechanism, it is possible to realize interaction dynamics that contain feedback. The interactive 

process of operating these sub-systems involves a learning progression. The image is analyzed, 
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solutions are tested and an optimal solution is selected and implemented, all in real time. By 

choosing a specific logic vector in a decision tree involving an initial variable, the process begins 

again with another key variable in real-time until the final image is captured and optimized. 

In order to accomplish these complex processes, specific variables, such as aperture data, 

shutter speed data, lens data, digital sensor data and subject type are registered and analyzed by 

the camera. As environmental data changes, the camera mechanisms adapt to the environmental 

and the photographer' s situation. 

In order to accelerate these processes, the camera learns to anticipate the user's 

behaviors, the user's preferences and the subject's behaviors. By providing user-adjusted setting 

modifications for optical and digital corrections, the camera establishes a reference point for 

processing rapid image changes. In particular, the camera's software will analyze trends in the 

user's pattern of behaviors and preferences as well as pattern changes in the subject's behaviors. 

Anticipation processes are programmed into the autofocus and automated flash systems because 

of the extremely rapid reaction-time requirements ofthese specific mechanisms. 

In one embodiment of the system, a method of processing a chain of rapid image captures 

is to employ computer-caching techniques in which a first image is processed in a normal way 

while later images are processed in an accelerated way. This is possible because the first image 

provides data to the system to analyze; these data then allow the system . to anticipate further 

similar images and to use similar auto-focus and auto-exposure data. The optical and digital 

corrections are performed in a batch fashion by applying similar changes to near-identical image 

problems in order to dramatically accelerate the processing speed of a chain of images. This 

caching and anticipation approach is very useful in fast-paced action photography. 

Another embodiment of the process of rapidly capturing a chain of images in sequence 

employs multi-threading techniques. Dividing the functions between specific subsystem ASICs 

allows multiple corrections to be performed in a parallel cascade for efficient task completion. 

One advantage of breaking down functions to specific processors is the acquired ability to start 

on one function and, while the system is in the process of completing a task, to begin other tasks. 

This process eliminates the lag between the specific subsystems. 

(17) Adaptive user pattern learning with user-programmable functions in digital imaging 
system 
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In order to optimize its functions, the camera needs to learn about the user' s preferences. 

When the user uses the camera, the camera evaluates the use patterns. Since·· the camera is 

programmed with a database of common user patterns, it can identify common uses and 

anticipate common uses of similar users by employing a "collaborative filtering" mechanism 

(i.e., if you like this camera setting, you should like this other setting because similar users who 

have liked the first setting have also liked the second setting). By anticipating common uses of 

each camera user, the camera optimizes its functions for each use and for each user. In effect, 

the camera's learning of user preferences is a sort of guided process of experimentation. 

Evolving algorithms learn about the user from actual use patterns. 

One positive effect of this learning process of the camera about the user's patterns of 

behavior is that the filtration process becomes adaptive. The camera builds an initial map of the 

user' s preferences from the user's actual selections. From the starting point of common types of 

personal selections, the camera uses standard templates of main types of uses that are fulfi lied for 

each user's applications. For instance, if a photographer typically takes portraits with a 

traditional portrait lens, the camera will be aware of this and will activate filtration processes that 

are optimal for this type of portraiture photography, such as instilling limited depth of field on a 

subject and out-of-focus foreground and background. Contrarily, if landscape images are 

selected, depth of field will be increased substantially and the lens focused on either infinity or a 

medium point depending on the specific type of subject matter. The camera builds a model for 

each user based on the accumulation of experience. 

In order for the camera to learn about the preferences of a specific user, the camera must 

adjust to each particular user, much as each individual identity must log onto a computer network 

privately. 

Since the dynamics of the combined subsystems are complex, and adaptive, it is 

necessary that automated adjustments be interactive. Once detection of the lens type, the sensor 

type, the exposure settings, the user and the subject is made, optical and digital distortions are 

identified and specific combinations of corrections are applied both before and after the digital 

sensor in order to optimize the image. All of this is accomplished in less time than the blink of 

an eye. 

( 18) Software privacy function in digital imaging system 
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Because digital camera systems are able to use software and wireless mechanisms for 

their operation, it is possible to activate aspects of the camera remotely. Conversely, it is 

possible to disable operations of the camera remotely. 

The present invention embodies a capability to externally disable the camera remotely in 

specific locations that require privacy, such as secret government areas (courthouses), private 

homes or businesses that are image-free zones. In these cases, a signal from an external source is 

provided to disable the shutter from firing. This black-out capability will allow external control 

of access to specific sites. As a condition of access, only a camera with this feature may be 

admitted to public buildings, so that even if the camera is permitted to operate, permission is 

only conditional. For instance, the owner of the building may allow the camera to function only 

in a specific set of rooms but not in others. Cameras without this feature may not be allowed in 

private spaces where control must be externally restricted. 

This blocking feature will require the addition of specific blocking software, which may 

be automatically downloaded as one enters specific buildings. Similarly, in order to be granted 

permission to access the camera, or specific functions of the camera, the downloading of a "key" 

may be required. 

Moreover, a further embodiment of the system may make it necessary to download 

software keys to get access to filtration capabilities in the camera in order to obtain optimum 

images. For example, the user may be required to pay a fee to download software in real time 

that will permit her to access a particular function in the camera to obtain a critical image. A 

spectrum of quality and complexity in filtration capabilities may be made obtainable for a range 

of fees on-demand. Therefore, the external downloading of software for the camera need not be 

limited to a black out function. 

(IV) Dynamic Digital Imaging System Improvements that Apply to Zoom Lenses and 
Video Imaging 

(19) Dynamics of zoom lens corrections in digital imaging system 

Whereas the optical aberrations of prime (fixed focal length) lenses were discussed 

above, the modulation of optical aberrations of zoom lenses is another problem to consider. As a 

wholly different species of lens, zoom lenses have become extremely complex optical 

mechanisms consisting of multiple groups of lens elements. The general problem with zoom 
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lenses is the trade-off that must be made: To minimize the distortions of the widest possible focal 

length, distortions become maximized at the longest possible focal length, and vice-versa. 

Consequently, zoom lens architecture is inherently compromised on image quality. Over the 

years, lens designers have developed lens formulas that have dramatically improved image 

quality and that compete with typical prime lenses. As an example of this evolution in quality, 

the class of 70-200 f/2.8 35mm zoom lenses, now in their sixth generation, has supplied 

substantial improvements over earlier telephoto zooms. However, in general, zoom lenses have 

more aberrations than primes and thus require increased optical corrections. The need to solve 

the problem of zoom lens aberration correction is accentuated by their increased use in 

photography because of their simplicity and versatility. 

The dynamics of the zooming process present specific difficulties for the purposes of 

correcting optical aberrations in digital imaging systems. With fixed-focal length lenses, the 

camera can detect the lens and provide an immediate consistent modification for a varying range 

of apertures. In the case of zooms, however, where the focal-length is not fixed, the adjustments 

must correlate to the changes in the focal length. In effect, this condition presents a continuous 

resampling process. When combined with changing scenes, the zooming process requires far 

faster responses to changing inputs by the camera system. This process resembles the tracking of 

a kaleidoscope's changing image structures as the wheel on the device is constantly tumed. 

In order to solve the problem of distortion at the wide-angle part of select zoom lenses, 

manufacturers have been using aspherical elements which are complex shapes that require 

special production techniques. On the other hand, in order to solve the problem of chromatic 

aberration in select telephoto lenses, manufacturers have used extra low dispersion glass 

elements, particularly at the front of the zoom lens. Since there are generally three main classes 

of zoom lenses - wide-angle to wide-angle, wide-angle to telephoto and telephoto to telephoto -

aspherical elements have been used in wide-angle zoom lenses, while extra low dispersion glass 

has been used in the telephoto zoom lenses and both kinds of lens elements have been included 

in the wide-angle to telephoto zoom lenses. 

The changing focal lengths of zoom lenses add a variable to the complex set of variables 

of the interacting sub-systems in the digital imaging system. The digital camera system must 

therefore track the movement of the changes in the foca l lengths in zoom lenses and 

continuously make modifications to the varied optical aberrations in these types of lenses. 
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Unlike in fixed focal length lenses, the aberrations change at different focal lengths in zoom 

lenses, and the camera must track these changes. 

The present system is designed to make the corrections to these changing aberrations in 

zoom lenses by noting the changed focal length at specific times of each lens. For a fixed focal 

length lens, the camera refers to a database of information to provide information to correct 

specific types of aberrations; for a zoom lens, the camera's database contains multiplex 

information for each focal length in each respective zoom lens type. This is as if each zoom lens 

contains a combination of multiple lenses of specific focal lengths. When the zoom is moved to 

a new focal position, the camera reads the lens as a specific focal length and makes corrections to 

aberrations based on this specific setting. Although the camera reads the zoom lens at a specific 

moment in time and adjusts the necessary modifications to coiTect for aberrations at that specific 

focal length at that time, overall the zoom lens requires the camera to rapidly make these 

adjustments. 

Since zoom lenses employ dynamic processes of change, it is possible to track a moving 

subject in real-time by changing focal length from a stationary vantage. These changed focal 

length positions are tracked by the auto-focus system, but also by the auto-exposure system in 

the camera. The present system thus allows for zoom tracking in order. to anticipate the direction 

of zoom lens changes, much as the focus on the moving subject involves focus tracking 

mechanisms. These systems use fuzzy logic and evolutionary algorithms to anticipate the 

movement of the subject and thus of the focal length change of zoom lens. In this way it is 

possible to accelerate the lens aberration coiTection process using zoom lenses. 

Because the zoom lenses typically increase abeiTations precisely because of the lens 

design compromises, these types of lenses are ideally suited to the present digital imaging 

system. The present system allows the zoom lens to be used at high quality without needing to 

stop down the aperture, thereby resulting in superior photographic opportunities. 

(20) Dynamic changes in video corrections of digital imaging system 

While the zoom lens presents the need to provide a dynamic solution to the process of 

making corrections to optical aberrations, video photography provides another case of a process 

that requires dynamic solutions. The same principles that apply to still photography apply to 

video; auto-focus variability, aperture and depth-of-field variability aspects, shutter speed 

variability aspects, differences in lens focal length and artificial lighting variability suggest that 
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video be viewed as merely a very rapid (30 to 60 frames per second) application of still 

photography. Nonetheless, video presents new classes of dynamic problems, most notably 

regarding the matter of tracking changing subjects in real time. 

The process of shifting subject positions, even if the camera is stationary, presents a 

change of multiple variables that require the automated subsystems (auto-focus, auto-exposure, 

auto-flash, etc.) to be integrated. Feedback is presented by subjects in the extemal environment 

with changing focus and exposure variables. In these cases, even with a modulating shutter 

speed, the three main variables of change are a zoom lens to continuously change the focal 

length, auto-focus to track a subject and aperture modifications to continuously change depth-of­

field. 

The unique dynamics of these complex sub-systems presents particular challenges for a 

digital imaging system to produce rapid results with the use of advanced ASICs and 

microprocessors. By incorporating techniques that track objects with advanced auto-focus 

mechanisms, anticipate zoom lens changes and predict optimal exposures as well as make 

automatic corrections to both optical and digital aberrations in real time, the present system 

continuously optimizes the video imaging process. 

(21) "Stationary-scene object-motion" caching process, with application to video, in 
digital imaging system 

Because video imaging processes employ full motion activity, particularly of subjects in 

the environment, tracking a subject in a video system is problematic. Once a subject is identified 

and selected, the subject is automatically tracked with auto-focus and auto-exposure mechanisms 

by a zoom lens apparatus. There is a particular need to identify and track a subject within a 

broad stationary scene.· 

The present system accomplishes this task by using anticipatory object-trajectory 

tracking. The parts of the stationary scene that are not being tracked are cached. In other words, 

precisely because the background of the scene is stationary, this part of the scene is not tracked 

for focus or exposure. On the other hand, the object in motion is identified and tracked by 

subtracting the extraneous data of the stationary scene. Multiple objects are tracked by 

comparing data about these combinations of objects and their relations and determining the 

appropriate exposure and focus settings. 

40 



OITCAN-00000125

While Monte Carlo processes use random settings to self-organize an initial map, which 

are useful as a baseline for the purpose of anticipating tracking data sets, the present system 

subtracts the known information about the specific object(s) being tracked from the stationary 

background in the environment. In other words, the background data is "blanked out" in a 

caching process while the main subject(s) are tracked. By so using these techniques, the camera 

system can efficiently calculate the modifications needed to optimize the video scene. 

In a further embodiment of the system, a chip-set is enabled in video display devices (i.e., 

video monitors) to implement select corrections for optical and digital distortions. The user may 

modify settings for automating the process of achieving optimum video images. 

(V) Digital Image Networking 

(22) Network coordination of fixed sensor grid to track multiple objects m digital video 
imaging system 

While the previous discussion has focused on employing a single camera to capture 

images, the present system is also useful for networking sensors in a sensor grid in order to track 

multiple objects. Specifically, the present system may be used in surveillance and 

reconnaissance situations to track objects over time. Using a grid of image sensors with 

overlapping range parameters makes it possible to organize a complex network of sensors for 

surveillance activities. 

After selecting specific objects to track, the system follows the objects as they move from 

location to location, appropriately modulating the focus, the lens focal length, the ISO and the 

exposure settings. As the subject moves from one section of a grid to another, the sensors are 

coordinated to "hand off'' the object to other sensors on the grid, much like a cellular phone 

network hands off calls between cells. 

In another embodiment of the present system, the cameras in the network may be mobile 

instead of stationary in a fixed sensor grid. In this case, self-organizing aspects of the mobile 

sensor grid track mobile objects in real time. One application of this complex system, which 

draws on earlier work in collective robotics, is in cinematography, which requires multiple 

transportable perspectives of mobile subjects. The complex dynamics of a mobile sensor 

network provides complex feedback in this manifestation of the present system. 

(23) Automatic wireless off-porting of back-up images to external data bank 
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Because the present system uses digital files, it is possible to move these files to an 

external site for storage. The present system has capabilities to off-port images to an external 

data bank automatically. This feature is valuable in order to preserve on-board storage 

capability. 

Whether implemented in a local area network (LAN) or a wide area network (WAN), by 

using a built-in wireless router, the present digital imaging system may be set to send data files 

directly and automatically to hard-drive storage either in a device in the same room or uploaded 

to the Internet for storage around the world. This capability is critical for managing massive files 

of large sensor data sets and preserving valuable in-camera storage space. When automatically 

sending data files to a nearby computer, the computer may act as a data-port relay to 

automatically resend the images to an [nternet site for storage. The system will maintain the 

option of keeping some images in the camera and sending duplicate copies of digital files of 

images to another site for storage as a backup. This automatic back-up process provides 

insurance for the photographer. 

In another embodiment of the system, just as image files are off-loaded to external 

storage, software files are periodically downloaded to the camera in order to update the camera 

settings and the database system. For example, as the camera manufacturer provides new lenses 

for the camera, it becomes necessary to load new updated settings to accommodate corrections 

for the new lenses. Similarly, as the camera requires new software updates with improved 

algorithms to further optimize the corrective functions of both the optical and digital 

mechanisms, the camera will automatically accept these. This feature is particularly important to 

both manufacturer and user because the ability to update software capability periodically will 

protect a user from needing to upgrade major hardware such as with a lens replacement. 

(24) Image organization system 

The present digital imaging system does not merely allow for the storage of image data 

files on external storage. Because of the problems of protecting storage and the need to make 

multiple back-ups .in the digital sphere, it is also necessary to store digital image files in multiple 

database locations. The images are organized in a main database by various criteria, such as 

time, location, subject-type, etc., and then rerouted to various locations around the world for safe 

storage. While specific sets of images may be stored together, the need to identify the locations 

is Jess important than the need to have control of the main database list which identifies the 
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locations. 

In order to maintain security, the digital imaging files may periodically be rotated 

randomly between locations. Only the main database list, which is constantly updated, maintains 

information on their location. In fact, specific digital bits of a single image may be maintained at 

different locations in order to maintain further security. Thus, on many computers around the 

world bits of each image may be stored, and continuously rotated, with constantly updated 

registries maintaining their complex hybrid whereabouts. These rotation storage functions are 

performed by a randomizer logic engine. 

In a further embodiment of the present system, once the digital files are off-loaded from 

the camera system to external storage, specific images may be automatically identified and 

further specific corrections automatically provided. 

In yet another embodiment of the system, the images that are off-loaded from the camera 

to the external storage system are organized according to various criteria, such as accuracy of 

focus or exposure or quality of image type, in order to be automatically prioritized. The camera, 

with the assistance of an initial setting of user priorities, will automatically order new images 

with a higher or lower priority relative to other images and camera settings. Thus, at the end of a 

day, the images may be displayed in an order preferred by the user. Lesser images will be 

automatically routed to a lower position as they do not meet specific criteria, and better images 

will be routed to a relatively higher position in the organization of files. This feature of 

automatically assisting in the organization of the digital image files is a very useful one which 

will save photographers time. 

(25) Wireless digital image system automatically generating prints from image capture 

The present digital imaging system not only automatically off-loads digital image files to 

remote locations for storage; the system also will allow one to photograph an image (or sequence 

of images) in one location (i.e., Paris) and instantly print it in another location (i.e., Los Angeles) 

for publication in real time. In addition, an image may be captured by the camera and instantly 

uploaded to a pre-programmed Web site for publication by using wireless technologies. In 

addition, it is possible to automatically print the digital image file anywhere in the world 

virtually the moment the image is taken. This system makes this instantaneity particularly 

possible precisely because the image corrections are automated in-camera. Since there is no 
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need in most cases to further edit the image files, they are thus generally ready for immediate 

release. 

General Architecture and Dynamics 

Fig. I illustrates the overall structure of the system. Object data (I 00) in the domain of 

objects being photographed by the camera constantly change. In some cases, the lighting 

changes, while in other cases, the positions of the objects change. At 120 the flash will 

artificially light the objects. Flashes may be either on the camera or remote from the camera. A 

camera sensor (130) will detect external data changes. An optical lens (110) feeds analogue 

imaging data to the digital sensor(s) (175 and 180). In some cases, a mirror (170) will swivel in 

order to directly input imaging data to the digital sensor after the shutter (150) is fired. In some 

cases, a filter (160) stands between the lens and the digital sensor(s). A digital signal processor 

(DSP) (195) is connected to at least one sensor (A or B). A database (190) is connected to at 

least one sensor (A or B) as well. The digital sensors are connected to an ASIC ( 195) and/or a 

microprocessor (193) in order to process the image and control the camera. The digital image 

data is passed from the digital sensor to either the ASIC or microprocessor and then stored in 

memory ( 197). The presence or absence of specific elements of this mechanism is not required 

for the correct functioning of this system. Consequently, a number of the drawings contained 

herein will focus only on specific sub-assemblies of the overall digital imaging system 

mechanism. 

The present invention is intended to operate with a spectrum of camera types. These 

camera categories include digital still cameras without a mirror mechanism or without an optical 

interface. The present system applies to cameras with single lens reflex mechanisms. In 

addition, the present system applies to video cameras, both with or without mirror mechanisms, 

including camcorders. Finally, many of the functions disclosed in the present system are 

integrated into specific imaging sensors. The system applies to image sensors that are integrated 

with complex system functions, including those described herein, with "system on a chip" (SoC) 

capabilities in a single microelectronic integrated circuit. The invention also applies to networks 

of sensors, networks of cameras or integrated networks of both sensors and cameras. 

Fig. 2 describes digital image signal processing. After an analog signal (200) is captured, 

it is convetted to a digital signal by an analog-to-digital converter (21 0). The signal is then 
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forwarded to the digital signal processor (220) and filtered (230). The digital signal is then 

stored in memory (240). 

In fig. 3, the correction to the optical vignetting problem is shown. In vignetting, the lens 

(300) makes the edges of the image significantly darker as the light falls off, a phenomenon 

particularly prominent on wide angle lenses. As represented here, the concentric circles of 

filtration correction are darker in the middle (310) of the image in order to counteract the 

vignetting effect. The overall image aperture is reduced from one half to two stops in order to 

compensate for the maximum light fall off depending on the amount of vignetting effect from 

each lens type. 

Fig. 4 shows a list of several different wide angle lenses in a database. In the 35mm 

domain, the 14mm (400), 20mm (410), 24mm (420), 28mm (430) and 35mm (440) lenses, each 

with f/2.8 apertures are listed in the database. Each lens type presents a distinct fonnulation 

involving different sets of optical data that require different aberration corrections. 

The digital corrective process is described in fig. 5. After a specific lens type is identified 

(500) and a database is referenced (51 0), the lens type is matched with the specific optical 

aberrations (520). The digital filter then applies a colTection to specific optical aberrations (530). 

As an example, the vignetting effect is corrected by gradually darkening the center of the image 

in concentric rings (540). 

Fig. 6 shows the database configuration of several different types of 24mm f/2.8 lenses 

(600 to 630) with different optical configurations. Each lens type has a different set of 

manifestations of optical aberrations including vignetting (640), spherical aberration (650), pin 

cushion distortion (660), barrel distortion (670) and comatic aberration (680). For each lens, 

there will be a unique combination of optical aberrations compared to each lens type from 

different optical configurations. The database is accessed to provide the multi-objective 

optimization solution for correcting several different optical aberrations for each specific lens 

formula. 

In fig. 7, after a camera captures an image (700) and uses a digital sensor to create a 

digital file (71 0), the digital file is forwarded to the digital signal processor semiconductor (720). 

The DSP applies the filtration (730) to correct the optical aberrations from the lenses. The 

revised digital file is then sent to storage (740). 
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Digital filtration is performed by employing the DSP hardware as well as specific 

software in order to attain specific aberration corrections. In an optical filter, which typically sits 

at the front of a lens and performs a single function of modifying the optical characteristics of the 

lens, the electronic filter will process the image after it is converted from an analogue 

representation to a digital signal. Common digital filters include a low pass filter or anti-aliasing 

filter. In most cases digital imaging filtration is a discrete time application and is processed in a 

time-signal sequence. 

One example of a digital filtration process is a fast Fourier transform (FFT). The digital 

signal is modified by applying an algorithm to extract the frequency spectrum. The original 

function is then reconstructed by an inverse transformation of the original signal. The signal can 

be manipulated to perform various conversions. This process is used to sharpen or soften an 

image. For instance, by differentiating the frequency spectrum, the high frequency can be 

emphasized by limiting the low frequency, as in a high pass filter. Digital filtration is typically 

performed by the DSP after the image is captured and before the image file is stored. However, 

in the present system, there is some filtration before the digital sensor that captures the image as 

well as some filtration processing after the sensor sends the file to the DSP. 

In order to accelerate the filtration process, the digital file will be broken into parts, with 

each part processed simultaneously. Filtering a one-dimensional image will treat data from each 

colurnn of a digital sensor separately. When the data is treated like a two dimensional image, the 

data file may be treated with different techniques. For instance, different quadrants of the image 

may be analyzed and filtered separately. In addition, the highlights and the shadows in the 

varied frequency range may be analyzed and filtered separately as well. Similarly, a two 

dimensional image file may be analyzed by starting in a comer and working in each contiguous 

quadrant in a circular (clockwise or counterclockwise) order. Further, the filtration process may 

begin in the comers and work inwards or begin in the center of the image and work outwards. 

For instance, in wide angle lens filtration to correct optical aberrations, the outer edges will be 

the most prominent distottions that will require the most corrections; therefore, the filtration 

process will work by starting on the comers first. 

The present invention also addresses the multi-functional corrections in an image by 

applying multiple simultaneous techniques. This is done either by performing a sequential 
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filtration process or a simultaneous filtration process. In either case, the image is re-filtered to 

make more than one pass in order to correct different types of aberrations. 

Different types of aberrations require different types of filtration. In the case of pin 

cushion distortion and barrel distortion, which are inverse appearing aberrations, the filtration 

process will adjust the edges of affected digital files captured with wide-angle lenses. The 

optimized images will be accessed by the database and compared to the actual image files. The 

filtration will be applied to each image file to closely correct the distortions bit by bit. In effect, 

the corrected digital images will be reverse engineered to discover the unique distortions as they 

estab~ish a pattem by comparing the input digital images and the database of optimized images. 

The digital image correction will be applied once the aberration is assessed. 

Each lens provides data to the camera microprocessor and DSP about its unique 

characteristics. The lens is pre-programmed with aberration data pertaining to that lens type and 

even to each particular lens (ascertained through a testing process). The lens then provides this 

specific data to the camera for processing of optical aberrations. In one additional embodiment, 

the lens will also contain software to correct its aberrations that will also be sent to the camera 

processors in order to be applied to specific digital file filtration. As information and techniques 

are made available, new software to ascertain and correct each lens~s unique optical aberrations 

will be forwarded to the camera and stored in the lens, thereby providing an upgrade path to 

continuously improve the optical qualities of lenses by employing a sort of after-manufacture 

digital correction. 

Fig. 8 shows the process of selecting filtration settings. After the user selects the specific 

filtration settings (800), the user marks the specific filtration setting and accepts the setting (81 0). 

The user may continue to select multiple settings. When the user has selected all preferences 

(820) and accepts the settings the user returns to the main menu. 

In Fig. 9 varied depth of field optimization at different apertures is described. In the first 

drawing, the object (930) has a depth of field (940) that has a broad range of clarity around the 

object. The camera (900) evaluates the distance data (920) and the object to establish an optimal 

depth of field range between f/8 and f/11. In the second drawing, the object (980) has a narrower 

depth of field range (990) based on distance data (970) and object data from the camera (950) to 

determine an optimal depth of field range between f/2.8 and f/5.6. The camera's automatic 

alteration of the aperture to narrow the depth of field is based on a range of factors, including the 
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focus on the object, the object's motion, the distance to the camera, shutter speed constraints and 

the light on the object. Modulating aperture automatically in the camera provides a blurring of 

the background and the foreground so that the object can stand out without distraction. 

Exposure optimization using digital correction is shown in fig. 10. After the camera 

assesses an object's distance from the camera (1000) and identifies the optimal aperture of the 

image to maximize the dynamic range (1010), the aperture is either increased (1020) or 

decreased ( 1 030) and the correction applied ( 1 040). 

In-camera special effects filtration is illustrated in fig. 11. Once the image exposure is 

assessed by using the camera exposure meter (11 00), the camera corrects the image by either 

underexposing the image by one third stops to one stop if the image is overexposed ( 1 1 1 0) or 

overexposing the image by one third stops to one stop if the image is underexposed (1120). The 

camera finally takes a picture and stores the image (1130). 

Fig. 12 shows the selective in-camera filtration of specific objects. After the camera 

identifies specific objects ( 1200), the camera assesses distance to the objects (12 1 0). This is 

done by sending out an infrared light signal, bouncing it off the object, and measuring the 

distance data from the camera to the object. The camera isolates the objects on a one­

dimensional Euclidian plane (1220) and then selects the optimum aperture to isolate objects and 

to blur the background and foreground (1230). The camera tracks the motion of objects (1240) 

and activates a digital sensor (1250) thereby capturing the image. The image data is sent to a 

post-sensor processor (1260) where the camera applies specific fil tration only to the designated 

objects (1265) and stores the file in memory (1270). Alternatively, the camera will apply 

specific filtration only to the background (not to the objects) (1275) and then stores the file in 

memory (1280). The effect of only applying filtration to an object or to its background is to 

isolate the subject. The type and degree of special effects, which are selected by user-adjustable 

in-camera software, will be determined by the user's palate of filtration choices. 

Image exposure adjustment using in-camera filtration is described in fig. 13. Once the 

camera assesses a two stop difference in parts of the image (1300), the camera's microprocessor 

accesses the database of similar scenes (I 31 0) and then selects the optimal metering for the 

image and the user activates the digital sensor (1320), capturing an image. The camera provides 

the filtration to part of the image by adjusting the exposure in the processor (1330) and then 

stores the image (1340). In scenes such as sky on top, a neutral density filter is often required to 
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remove the two stop difference between the bright top of the image and the darker bottom of the 

image. By reducing the brightness at the top, the exposure is evened out. By using the present 

system, this process is accomplished in the camera. 

In-camera special effects filtration is described in fig. 14. After a user selects a special 

effects filtration technique (1400), the camera assesses image meta-data (1410), analyzes image 

data (1420) and the user captures the image (1430). The came.ra's post-capture processor applies 

special effects filtration technique to part of the image (1440) and the camera stores the image in 

memory ( 1450). 

Digital correction for sensor dust is described in fig. 15. The pattern of dust on the pixels 

of a digital sensor ( 1500) is assessed. The specific pixels that are obscured by the dust are 

identified (151 0) and a map is built of a digital sensor pixel frame by comparing information 

from at least two image samples to identify obscured pixels (1520) and the camera takes an 

image (1530). Information from pixels that are adjacent to dust-affected pixels are used to 

interpolate data on affected pixels ( 1540) and image data is processed and stored in memory 

(1550). 

Fig. 16 shows an ASIC array in a digital imaging system. Once the digital sensor (1620) 

captures an image, the digital file is sent to multiple application specific integrated circuits 

(1630, 1640, 1650 and 1660) for processing of several digital signals simultaneously. In one 

embodiment of the invention, each ASIC corrects a single optical aberration. In another 

embodiment, the ASICs will divide the digital file and perform specific functions on parts of the 

image file and reunite the file before storing the completed image in memory (1670). 

In fig. 17, the camera is illustrated with multiple interchangeable digital sensors. The 

ceo ( 1720) is shown in the forward position capturing the digital image in this drawing. 

However, the CMOS (1730) digital imaging sensor may swivel around (1740) to replace the 

position of the CCD in order to be used to capture the image. The image is then processed 

(1750) and stored in memory (1760). The advantages of interchanging the digital sensors are to 

have the opportunity to benefit from the strengths of each sensor type without sacrificing the 

weaknesses of either. In some cases, the scene will be optimized for the exposure range of a 

CMOS digital sensor, while at other times, the scene will be optimized for the detail of the CCD. 

In fig. 18, the nano-grid ( 1820) appears in front of the digital sensor ( 1830). The lens 

will send analog image data to the sensor through the nano-grid. Once the digital data from the 
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sensor is processed (1840) it is sent to memory (1850). Fig. 19 shows a nano-grid ( 1900). 

Nanofilaments are shown at 1920. The modulation effects of the nanofilaments are shown at 

1910. Nanofilaments will change their position in order to allow more or less light through the 

system. Nano-grids fit before, or in some cases, adjacent to and on top of the digital sensor. 

Nano-grids behave as adjustable screens and may be used to polarize light between the lens and 

the digital sensor. Nano-grids are activated by electrical charge pulses sent to nanofilaments. 

In fig. 20, the feedback loop connecting the processor and the nano-grid is shown. 

Analog optical data passes through the nano-grid (2020) to the digital sensor (2030) to the 

processor (DSP) (2040). A feedback loop (2050) is created by analyzing the data at the 

processor and modulating the performance of the nano-grid. For example, the image may be 

very bright initially, but the DSP will require that the image needs to be darker in order to be 

properly exposed. In this case, it will activate the nano-grid to modulate its grid structure in 

order to darken the image so as to let less light through the filaments by adjusting the filament 

structure. Once properly exposed, the camera will capture a digital image and send the file to 

memory (2060) for storage. 

In fig. 21, a tri-pixel architecture is described. The large· (deeper) oval bucket in the 

center (211 0) will capture highlight exposure, the medium sized oval bucket at the right (2120) 

will capture a normal exposure range and the small (shallower) oval bucket at the left (2130) will 

capture the shadow exposure range. These three separate wells are contained within each pixel. 

In most cases, a pixel well is like a bucket, capturing light data and passing the data sets to the 

digital processor. By splitting the exposure range into three distinct wells within each pixel, the 

data is more accurately captured and organized in order to accommodate the broader range of 

exposure data. This system will be able to increase the range of digital imaging up to four stops, 

from the typical two stops. By maximizing the range of exposure data, the image collection will 

display more tonal range that is more associated with films' broader exposure range. 

Fig. 22 shows the pre-programmed module for in-camera functional ity. After the camera 

detects the lens type and the sensor type (2200), the camera focuses on an object (22 1 0) and the 

processor accesses the library of scene and filter types (2220). The user pre-selects specific in­

camera modifications (2230) and activates the camera to capture an image (2240). The 

processor makes filtration adjustments after the sensor takes the image (2250) and the image file 

is stored (2260) in memory. 
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Much like the nano-grid that is present before the digital image sensor, the pre-sensor 

modification to an image is shown in fig. 23. An optical filter (2320) such as a polarizer filter is 

shown in a position between the lens and the digital sensor (2340). The image is captured and 

the optical fi lter is activated by the processor (2350), which determines whether to activate the 

filter after analyzing a particular scene. Other filtration (2330), such as the use of the nano-grid, 

is also interchangeable with the optical filter in a position before the digital sensor. In another 

embodiment of the present invention, the filter assembly is sequential, with both, or multiple, 

filters being activated in order so as to obtain the maximum filtration effect. The DSP will 

compute the optimal combination of filtration resources based on the available resources in the 

camera. In another embodiment, the optical filter assembly will fit out of the line of sight 

between the lens and the digital sensor and will be activated by the DSP on-demand to swing 

into the optical image path much like a mirror mechanism. 

Fig. 24 shows the integration of optical and digital corrections with feedback. Once the 

camera meters a scene (2400), the camera auto-focuses and obtains distance data to the object 

(241 0), analyzes the lens data, the aperture data and the shutter speed data and accesses the 

library of images (2420). The camera assesses the optical aberrations (2430), activates the 

digital filters to correct aberrations (2440) and takes the picture (2450). The camera analyzes the 

image and optimizes the image using the processor (2460). This is performed by comparing the 

image data to the library of images and assessing the needed filtration required to optimize the 

image. The image is then stored in memory (24 70). 

The interactive feedback mechanism of integrated correction is described in fig. 25. 

After an analysis of the initial image (2500), the identification of optical aberrations (251 0) is 

made. The camera's database is accessed to retrieve the corrections (2520) and the interactive 

feedback mechanism is activated (2530). Corrections to filters are applied before the sensor 

captures the next image (2540). In addition, correction to the image signal via the DSP is made 

after the sensor data is captured (2550) and the image is stored in memory (2560). 

The adaptive user pattern learning process is shown as images are processed in fig. 26. A 

batch of images (2600, 2610, 2620 and 2630) is shown. The first image is processed (2640) and 

data from image 1 is analyzed and metadata is mapped (2650). Image 2 is then analyzed and its 

metadata is compared to the image 1 metadata (2660). Similar metadata in images I and 2 

programmed in the processor (2670) and image 2 is rapidly processed by using similar metadata 
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from image l (2680). Images 3 and 4 are analyzed and their metadata are compared to image 1 

and rapidly processed (2690). 

In fig. 27, the feedback process of filtering images is shown. After the camera analyzes 

the user behaviors, user preferences and subject behaviors (2700), the camera's processor 

analyzes trends in the pattern of user behavior and preferences and creates a map (2710). The 

camera's processor anticipates the user behavior and subject behavior (2720) by applying 

evolutionary computation and fuzzy logic algorithms. The camera's processor then applies a 

collaborative filtering process to a new image (2730) and the user takes and optimizes the image 

(2740). 

Fig. 28 shows a software privacy function in a digital imaging system. The camera 

automatically downloads software as it enters a building or specified area (2800). The camera's 

features are deactivated in specific locations by the software (2810) while allowing the camera to 

perform specific camera functions by accessing software keys (2820). The camera then performs 

specific functions (2830) that are available in the restricted area while other specific functions 

are disabled (2850). 

In fig. 29, the dynamics of zoom lens corrections are described. After a lens detects a 

zoom lens type (2900), the camera detects a particular focal length setting of the zoom lens 

(291 0) and accesses a data library in the database to modify aberrations to optimize the zoom 

lens at a specific focal setting (2920). The camera applies a correction to a lens setting (2930) 

and continuously tracks the lens changes in the lens focal length (2940). The camera then 

applies the changed corrections to the changed focal lengths in the zoom lens (2950) and 

analyzes patterns of the user and subject behaviors (2960). Using fuzzy logic and evolutionary 

computation, the camera anticipates behaviors and rapidly optimizes image corrections by 

applying digital filtration (2970). 

Fig. 30 shows object tracking in the dynamic changes of video corrections. An object 

moves from position 1 (3010) to position 6 (3060) in sequence. The camera (3000) is stationary, 

yet it records the object's motion as it is moving within the field of vision. 

In fig. 31, object tracking is described. Once the camera tracks an object with auto-focus 

mechanisms and supplies distance information (31 00), it tracks the user' s zoom lens use patterns, 

anticipates the focal length changes (311 0) and, using evolutionary computation and fuzzy logic 
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algorithms, predicts optimal exposures (3120) and captures images in real time, continuously 

tracking the object (3130). 

Fig. 32 shows the caching process of a moving object in a stationary scene. After the 

main objects are tracked by the camera (3200), the background of a stationary scene is cached in 

the camera (321 0). The camera subtracts the data about objects from the background of the 

scene (3220). The background scene is then "blanked out" and cached in memory (3230) and 

the main objects are optimized by applying digital filters. 

Fig. 33 describes the network coordination of a fixed sensor grid tracking multiple 

objects. The object in motion is represented in positions A through D (3370, 3380, 3390 and 

3395). The fixed sensors are at positions 1-6 (3300, 3310, 3320, 3330, 3340 and 3350). The 

image data is fed remotely into the central imager (3360). The sensors track the object by taking 

image data at each fixed sensor position in the network. As the object moves through the field of 

the network, each sensor records the object. 

In fig. 34, wireless communication features of the digital imaging system are described. 

The camera (3400) sends digital image data files wirelessly to a computer (341 0). Files are also 

uploaded from the camera to the Internet in accessible locations (3450), while software files are 

downloaded from the Internet to the camera, both automatically and through manual 

intervention. Files are automatically downloaded if the user sets the camera to receive 

automated software updates. One advantage of loading files automatically to the Internet is that 

the images are then automatically published (3460) at a remote location, or locations, for 

viewing. 

Fig. 35 describes an image organization system. After images are captured by the camera 

(3500), the image files are organized according to metadata in an external computer database 

(3510). The image files are then sorted by category and sent to the database of a distributed 

network (3520) for off-site storage. 

'Reference to the remaining portions of the specification, including the drawings and 

claims, will realize other features and advantages of the present invention. Further features and 

advantages of the present invention, as well as the structure and operation of various 

embodiments of the present invention, are described in detail below with respect to 

accompanying drawings. 
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It is understood that the examples and embodiments described herein are for illustrative 

purposes only and that various modifications or changes in light thereof will be suggested to 

persons skilled in the art and are to be included within the spirit and purview of this application 

and scope of the appended claims. All publications, patents, and patent applications cited herein 

are hereby incorporated by reference for all purposes in their entirety. 
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WHAT IS CLAIMED IS: 

1. A digital imaging system comprising: 

A digital camera mechanism, an optical lens mechanism, a digital sensor, a 

microprocessor, an application specific integrated circuit, a digital signal 

processor, system software, a database management system and a memory storage 

sub-system; 

wherein the optical lens mechanism is a fixed focal length; 

wherein the aberrations from the optical lens mechanism are corrected by 

applying digital filtration by using the application specific integrated circuit and 

digital signal processor; 

wherein a microprocessor is used to provide digital and optical data to the digital 

signal processor; 

wherein the system software is organized to identify specific optical aberrations 

and to access the database to identify specific corrections to the aberrations; 

wherein the system software forwards the data file from the digital sensor to the 

digital signal processor; 

wherein the digital signal processor selects a specific procedure to optimize the 

image and corrects the aberrations and; 

wherein the modified digital file consisting of the digital data optimized from the 

aberrations that are corrected from the original optical image is stored in memory. 

2. A digital imaging system comprising: 

A digital camera mechanism, an optical lens mechanism, a digital sensor, a 

microprocessor, a digital signal processor, an application specific integrated 

circuit, system software, a database management system and a memory storage 

sub-system; 

wherein the optical lens mechanism is a fixed focal length; 

wherein image depth-of-field is optimized by forwarding the digital file from the 

digital sensor to the microprocessor; 
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wherein system software accesses a database to determine the optimal aperture by 

comparing the distance data to similar images in the database; 

wherein a microprocessor is used to provide digital image data to the digital 

signal processor; 

wherein the digital signal processor optimizes the digital file aperture setting by 

comparing it to the database data; 

wherein the microprocessor adjusts the camera's aperture setting; 

wherein the digital sensor captures the image and the application specific 

integrated circuit forwards the image data file to the digital signal processor to 

make modifications to the digital file and; 

wherein the digital file is stored in memory. 

3. A system as claimed in claim 1 in which the type of filtration applied by the 

digital signal processor are special effects; 

wherein the data file is forwarded from the digital sensor to the digital signal 

processor by an application specific integrated circuit; 

wherein the digital signal processor applies a fast Fourier transform to the digital 

file in order to satisfy a user specified special effects function; 

wherein the digital signal processor modifies the digital file by applying the 

special effects function and; 

wherein the digital file is stored in memory. 

4. A system as claimed in claim 1 in which the type of filtration applied by the 

digital signal processor are applied only to specific objects; 

wherein the digital file is forwarded from the digital sensor to the microprocessor 

and to the digital signal processor; 

wherein the digital file is analyzed by the microprocessor to separate specific 

objects in the image using the differentiation of the depth-of-field; 

wherein the digital signal processor applies filtration only to specific objects in 

the image and; 

56 



OITCAN-00000141

wherein the digital signal processor forwards the modified digital file to storage in 

memory. 

5. A digital imaging system comprising: 

A digital camera mechanism, an optical lens mechanism, a digital sensor, a 

microprocessor, a nano-grid mechanism, a digital signal processor, system 

software and a memory storage sub-system; 

wherein the nano-grid mechanism is between the optical lens mechanism and the 

digital sensor; 

wherein the nano-grid mechanism is comprised of an array of nano-filaments; 

wherein the nano-grid mechanism receives an electrical signal from the 

microprocessor and modifies its filament structure by modulating the filaments; 

wherein the nano-grid mechanism performs a function to provide filtration to the 

image before the digital sensor captures the image; 

wherein the image is captured by the digital sensor and the digital image file 

forwarded to the digital signal processor and; 

wherein the digital file is stored in memory. 

6. The system of claim I; 

wherein the digital sensor contains a tri-pixel configuration; 

wherein three differentiated sub-pixels in each pixel in which one of the sub­

pixels is in the center of the pixel and is the largest and deepest of the sub-pixels; 

wherein the other two sub-pixels are smaller than the center sub~pixel and are on 

the sides of the center sub-pixel; 

wherein the sub-pixels forward image data to the filament on each row and; 

wherein each row forwards the image data to the digital signal processor. 

7. The system of claim 1 comprising: 

wherein the lens type is a zoom lens and; 

wherein the lens focal length alternates from specific fixed focal length lens 

settings in a succession of steps and; 
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wherein optical aberrations are corrected with digital filtration to modify multiple 

images from different focal lengths in a succession of data files. 

8. The system of claim 1 : 

wherein the imaging system is integrated into a video camera. 

9. The system of claim 1; 

wherein the system uses a video camera to capture moving objects; 

wherein the type of filtration applied by the digital signal processor is applied to 

specific moving objects; 

wherein the digital image that is captured is forwarded from the digital sensor to 

the microprocessor and to the digital signal processor; 

wherein the digital file is analyzed by the microprocessor to separate specific 

objects in the image using the temporal differentiation of caching in which 

successive images share geometric elements; 

wherein the digital signal processor applies filtration only to a specific continuous 

object that is isolated and is in motion and; 

wherein the digital signal processor forwards the modified digital file to be stored 

in memory. 

10. The system of claim 1; 

wherein a network of digital imaging sensors is linked together in a fixed 

structure; 

wherein the network is coordinated to track specific objects that are within its 

collective field ofvision; 

wherein the network captures images of objects using the digital imaging sensors; 

wherein the individual digital imaging sensors forward the imaging data to a 

central digital signal processor and; 

wherein the imaging data file is forwarded to storage in memory. 
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DIGITAL IMAGING SYSTEM 

ABSTRACT OF THE DISCLOSURE 

A system is disclosed for the automated correction of optical and digital aberrations in a digital 

imaging system. The system includes several main parts, including (a) digital filters, (b) 

hardware modifications, (c) digital system corrections, (d) digital system dynamics and (e) 

network aspects. The system solves numerous problems in still and video photography that are 

presented in the digital imaging environment. 
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The presence of this form in the IFW record indicates that the following document type was received in paper 
and is scanned and stored in the SCORE database. 

• Drawings 

Images of the original documents are scanned in gray scale or color and stored in SCORE. Bi-tonal images are 
also stored in IFW. Defects visible in both IFW and SCORE are indicative of defects in the original paper 
documents. 

To access the documents in the SCORE database, refer to instructions developed by SIRA. 

At the time of document entry (noted above): 
• Examiners may access SCORE content via the eDAN interface. 
• Other USPTO employees can bookmark the current SCORE URL (http://es/ScoreAccessWeb/). 
• External customers may access SCORE content via the Public and Private PAIR interfaces. 

Form Revision Date: December 8, 2006 
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PTO/SB/06 (12·04) 
Approved for use through 7/31/2006. OMB 0651-0032 

U.S. Patent and Trademar1< Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection o f I f . le . d" I l"d OMB I be n ormation un SS It ISP ays 8 Va I centro num r. 

PATENT APPLICATION FEE DETERMINATION RECORD 11/825521 Substitute for Form PT0-875 

APPLICATION AS FILED- PART I OTHER THAN 
(Column 1) (Column2) SMALL ENTITY SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE ($) 
BA:>II; FEE 150 (37 CFR 1.16(a). (b), or (c)) 
SI:ARCH FEE 250 (37 CFR 1.16(k), (i), or (m)) 
EAAMINATION FEt 100 (37 CFR 1.16{o), (p), or (q)) 
I VIAL CLAIMS 10 X$25= X$50 
(37 CFR 1.16(i)) minus 20 = . OR 
INDEPENDE.NT CLAIMS 

3 X$100= X$200= 
(37 CFR 1.16(h)) mlnus3-

If the specification ancl drawings exceed 100 
APPLICATION SIZE sheets of paper, the application aiza fee d\le Is 
FEE $250 ($125 for small entity) for each additional 

(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S. C. 
41(a)(1)(G) and 37 CFR 

MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) N/A N/A 

• If the difference in column 1 is less than zero, enter •o• in column 2. TOTAL 500 TOTAL 

APPLICATION AS AMENDED- PART II 
OTHER THAN 

(Column 1) (Column2) (Column3) SMALL ENTITY OR SMALL ENTITY 

CLAIMS HIGHEST ADD I· ADO I-
REMAINING NUMBER PRESENT 

c( AFTER PREVIOUSLY EXTRA RATE($) TIONAL RATE($) TIONAL 
.... FEE($) FEE($) 
z AMENDMENT PAID FOR 
w Total . Minus .. OR 
:::E = X = X = 
0 (37 CFR 1.16(i)) 
z 1 Independent . Minus ·~ = X = X = w (37 CFR 1.16(h) OR :::E 

Applie<~tion Size Fee (37 CFR 1.16(s)) c( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.160)) N/A OR N/A 

TOTAL TOTAL 
ADD'T FEE OR ADD'TFEE 

(Column 1) (Column 2) (Column 3) OR 

CLAIMS HIGHEST 
ADD I· ADD I· 

REMAINING NUMBER PRESENT 
CD AFTER PREVIOUSLY EXTRA 

RATE($) TIONAL RATE($) TIONAL 
.... 

AMENDMENT PAID FOR 
FEE (S) FEE($) 

z 
w Total OR .:I . Minus .. = X = X = 0 I (37 CFR 1.16(i)) 
z Independent . ... w Minus = X = X = :::E (37 CFR 1.16(h) OR 
c( Application Size Fee (37 CFR 1.16(s)) 

FIRST PRE~ENTATION OF MULTIPLE OEPENOENT.CLAIM (37 CFR 1.16{J)) N/A OR N/A 

TOTAL . TOTAL 
AOO'T FEE OR AOD'T FEE 

• If the entry in column 1 Is less than the entry In column 2. write ·o· in column 3. 
•• If the 'Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter '20'. ... If the 'Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3' . 

The "Highest Number Previously Paid For" (Total or Independent) is the highest number found in the appropriate box in column 1. 

Thts collectton of tnformation is requtred by 37 CFR 1.16. The tnformatJon is required to obtatn or retain a benefit by the publiC which ts to file (and by the 
USPTO to process) an application. Confidentiality is govemed 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 applie<~tion form to the USPTO. Time will vary depending upon the individual case. Any comment 
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. Patel 
and Trademar1< Offica, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THI~ 
ADDRESS. SEND TO: Commissioner fo r Patente, P.O. Box 1450, Alexandria, VA 22313-1450. 

lfyou need assistance in completing the form. cal/ 1-800-PT0.9199 and select option 2. 
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UNITED S TATES PATENT AND 'TRADEMARK 0FFIGE 
UNITED STATES DEPAR't)1ENT OF COMMERCE 
U nited Stutes Patent and T rademark Office 
Ad<!r,.s: COMMISSJvl\"ER H>R I'A'J't:N'I'S 

P.O. Rt'X 1 4~0 
.i-\lexan~ V1.1;)rti..1 22.)13· I 450 
www.uspto.acv 

APPLICATION NUMBER FILING or 371 (c) GRP ART UNIT 
DATE 

FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

11/825,52 1 

Neal Solomon 
PO Box 21297 
Oakland, CA94620 

07/06/2007 0.00 10 

CONFIRMATION NO. 6134 

FILING RECEIPT 

Date Mailed: 07/26/2007 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for 
examination in due course. Applicant will be notified as to the results of the examination. Any 
correspondence concerning the application must include the following identification information: the U.S. 
APPLICATION NUMBER, FILING DATE, NAME OF APPLICANT, and TITLE OF INVENTION. Fees 
transmitted by check or draft are subject to collection. Please verify the accuracy of the data presented on 
this receipt. If an error is noted on this Filing Receipt, please write to the Office of Initial Patent 
Examination's Filing Receipt Corrections. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please 
submit any corrections to this Filing Receipt with your reply to the Notice. When the USPTO 
processes the reply to the Notice, the USPTO will generate another Filing Receipt incorporating the 
requested corrections 

Applicant( s) 
Neal Solomon, Oakland, CA; 

Power of Attorney: None 

Domestic Priority data as claimed by applicant 

This appln claims benefit of 60/807,065 07/11/2006 

Foreign Applications 

If Required, Foreign Filing License Granted: 07/25/2007 

3 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, is 
US11 /825,521 

Projected Publication Date: To Be Determined - pending completion of Missing Parts 

Non-Publication Request: No 

Early Publication Request: No 

** SMALL ENTITY ** 

Title 

Digital imaging system 

Preliminary Class 

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 
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Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have 
no effect in a foreign country, an inventor who wishes patent protection in another country must apply for a 
patent in a specific country or in regional patent offices. Applicants may wish to consider the filing of an 
international application under the Patent Cooperation Treaty (PCT). An international (PCT) application 
generally has the same effect as a regular national patent application in each PCT-member country. The 
PCT process simplifies the filing of patent applications on the same invention in member countries, but 
does not result in a grant of "an international patent" and does not eliminate the need of applicants to file 
additional documents and fees in countries where patent protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must 
make an application for patent in that country in accordance with its particular laws. Since the laws of many 
countries differ in various respects from the patent law of the United States, applicants are advised to seek 
guidance from specific foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the 
USPTO must issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. 
patent application seNes as a request for a foreign filing license. The application's filing receipt contains 
further information and guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, 
the section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for 
filing foreign patent applications. The guide is available either by contacting the USPTO Contact Center at 
800-786-9199, or it can be viewed on the USPTO website at 
http://www.uspto.gov/web/offices/pac/doc/general/index.html. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you 
may wish to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of 
Commerce initiative, this website includes self-help "toolkits" giving innovators guidance on how to protect 
intellectual property in specific countries such as China, Korea and Mexico. For questions regarding patent 
enforcement issues, applicants may call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4158). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN 
FILING LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all 
applications where the conditions for issuance of a license have been met, regardless of whether or not a 
license may be required as set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 
37 CFR 5.15(a) unless an earlier license has been issued under 37 CFR 5.15(b). The license is subject to 
revocation upon written notification. The date indicated is the effective date of the license, unless an earlier 
license of similar scope has been granted under 37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date 
thereof unless it is revoked. This license is automatically transferred to any related applications(s) filed under 
37 CFR 1.53(d). This license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the 
subject matter as imposed by any Government contract or the provisions of existing laws relating to 
espionage and the national security or the export of technical data. Licensees should apprise themselves of 
current regulations especially with respect to certain countries, of other agencies, particularly the Office of 
Defense Trade Controls, Department of State (with respect to Arms, Munitions and Implements of War (22 
CFR 121 -128)); the Bureau of Industry and Security, Department of Commerce (15 CFR parts 730-774) ; the 
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Office of Foreign AssetsControl, Department of Treasury (31 CFR Parts 500+) and the Department of 
Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN 
FILING LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license 
under 37 CFR 5.12, if a license is desired before the expiration of 6 months from the fil ing date of the 
application. If 6 months has lapsed from the filing date of this application and the licensee has not received 
any indication of a secrecy order under 35 U.S.C. 181 , the licensee may foreign file the application pursuant 
to 37 CFR 5.15(b). 
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UNITED S TATES PATENT AND 'TRADEMARK 0FFIGE 
UNITED STATES DEPAR't)1ENT OF COMMERCE 
U nited Stutes Patent and T rademark Office 
Ad<!r,.s: COMMISSJvl\"ER H>R I'A'J't:N'I'S 

P.O. Rt'X 1 4~0 
.i-\lexan~ V1.1;)rti..1 22.)13· I 450 
www.uspto.acv 

APPLICATION NUMBER FILING or 371 (c) GRP ART UNIT 
DATE 

FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

11/825,52 1 

Neal Solomon 
P 0 Box 21297 
Oakland, CA94620 

07/06/2007 0.00 10 

CONFIRMATION NO. 6134 

FILING RECEIPT 

Date Mailed: 07/27/2007 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for 
examination in due course. Applicant will be notified as to the results of the examination. Any 
correspondence concerning the application must include the following identification information: the U.S. 
APPLICATION NUMBER, FILING DATE, NAME OF APPLICANT, and TITLE OF INVENTION. Fees 
transmitted by check or draft are subject to collection. Please verify the accuracy of the data presented on 
this receipt. If an error is noted on this Filing Receipt, please write to the Office of Initial Patent 
Examination's Filing Receipt Corrections. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please 
submit any corrections to this Filing Receipt with your reply to the Notice. When the USPTO 
processes the reply to the Notice, the USPTO will generate another Filing Receipt incorporating the 
requested corrections 

Applicant( s) 
Neal Solomon, Oakland, CA; 

Assignment For Published Patent Application 

Solomon Research LLC, Oakland, CA 
Power of Attorney: None 

Domestic Priority data as claimed by applicant 

This appln claims benefit of 60/807,065 07/11/2006 

Foreign Applications 

If Required, Foreign Filing License Granted: 07/25/2007 

3 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, is 
US11 /825,521 

Projected Publication Date: To Be Determined - pending completion of Missing Parts 

Non-Publication Request: No 

Early Publication Request: No 

** SMALL ENTITY ** 

Title 

Digital imaging system 

Preliminary Class 
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PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES 

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have 
no effect in a foreign country, an inventor who wishes patent protection in another country must apply for a 
patent in a specific country or in regional patent offices. Applicants may wish to consider the filing of an 
international application under the Patent Cooperation Treaty (PCT). An international (PCT) application 
generally has the same effect as a regular national patent application in each PCT-member country. The 
PCT process simplifies the filing of patent applications on the same invention in member countries, but 
does not result in a grant of "an international patent" and does not eliminate the need of applicants to file 
additional documents and fees in countries where patent protection is desired. 

Almost every country has its own patent law, and a person desiring a patent in a particular country must 
make an application for patent in that country in accordance with its particular laws. Since the laws of many 
countries differ in various respects from the patent law of the United States, applicants are advised to seek 
guidance from specific foreign countries to ensure that patent rights are not lost prematurely. 

Applicants also are advised that in the case of inventions made in the United States, the Director of the 
USPTO must issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. 
patent application seNes as a request for a foreign filing license. The application's filing receipt contains 
further information and guidance as to the status of applicant's license for foreign filing. 

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents" (specifically, 
the section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for 
filing foreign patent applications. The guide is available either by contacting the USPTO Contact Center at 
800-786-9199, or it can be viewed on the USPTO website at 
http://www. uspto. gov /web/offices/pac/doc/ge ne ralli ndex. htm I. 

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you 
may wish to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of 
Commerce initiative, this website includes self-help "toolkits" giving innovators guidance on how to protect 
intellectual property in specific countries such as China, Korea and Mexico. For questions regarding patent 
enforcement issues, applicants may call the U.S. Government hotline at 1-866-999-HAL T (1-866-999-4158). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN 
FILING LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all 
applications where the conditions for issuance of a license have been met, regardless of whether or not a 
license may be required as set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 
37 CFR 5.15(a) unless an earlier license has been issued under 37 CFR 5.15(b) . The license is subject to 
revocation upon written notification. The date indicated is the effective date of the license, unless an earlier 
license of similar scope has been granted under 37 CFR 5.13 or 5.14. 

This license is to be retained by the licensee and may be used at any time on or after the effective date 
thereof unless it is revoked . This license is automatically transferred to any related applications(s) fi led under 
37 CFR 1.53(d). This license is not retroactive. 

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the 
subject matter as imposed by any Government contract or the provisions of existing laws relating to 
espionage and the national security or the export of technical data. Licensees should apprise themselves of 
current regulations especially with respect to certain countries, of other agencies, particularly the Office of 
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Defense Trade Controls, Department of State (with respect to Arms, Munitions and Implements of War (22 
CFR 121-128)); the Bureau of Industry and Security, Department of Commerce (15 CFR parts 730-774) ; the 
Office of Foreign AssetsControl, Department of Treasury (31 CFR Parts 500+) and the Department of 
Energy. 

NOT GRANTED 

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN 
FILING LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license 
under 37 CFR 5.12, if a license is desired before the expiration of 6 months from the filing date of the 
application. If 6 months has lapsed from the filing date of this application and the licensee has not received 
any indication of a secrecy order under 35 U.S.C. 181, the licensee may foreign file the application pursuant 
to 37 CFR 5.15(b). 
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Pase 1 of2 

UNITED STATES DEPARTMENT OF COMMERCE 
Unite d Statoo Poccnt ond T rademark Omcu 
Ad-COMMISSIONER FOR PATENTS 

P.O. Box 14'0 
Alexonw, ~ llJ IH4l0 
Wfil'W,!Upto.pv 

APPLICATION NUMBER FILING OR 37I (c) DATE FIRST NAMED APPLICANT ATTORNEY DOCKET NUMBER 

11/825,521 

Neal Solomon 
P 0 Box 21297 
Oakland, CA 94620 

07/06/2007 Neal Solomon 

CONFIRMATION NO. 6134 
FORMALITIES 
LETTER 

Date Mailed: 07/27/2007 

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION 

FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 

Items Reguired To Avoid Abandonment: 

An application number and filing date have been accorded to this application. The. item(s) indicated below, 
however, are missing. Applicant is given 'TWO MONTHS from the date of this Notice within which to file all 
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by 
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a). 

• The statutory basic filing fee is missing. 
Applicant must submit $ 150 to complete the basic filing fee for a small entity. 

The applicant needs to satisfy supplemental fees problems indicated below. 

The required item(s) identified below mus.t be timely submitted to avoid abandonment: 

• To avoid abandonment. a surcharge (for late submission of filing fee, search fee, examination fee, or oath or 
declaratiqn) as set forth in 37 CFR 1.16(f) of $65 for a small entity in compliance with 37 CFR 1.27, must be 
submitted with the missing it~ms identified in this notice. 

SUMMARY OF FEES DUE: 

Total additional fee(s) ~equired for this application is $565 for a small entity 

• $150 Statutory basic filing fee. 
• $65 Surcharge. 

• The application search fee has not been paid. Applicant must submit $250 to complete the search fee. 
• The application examination fee has not been paid. Applicant must submit $100 to complete the 

examination fee for a small entity in compliance with 37 CFR 1.27. 

Replies should be mailed to: Mail Stop Missing Parts 
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Commissioner for Patents 

P.O. Box 1450 

Alexandria VA 22313-1450 

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web. 
https://sportal.uspto.gov/authe.nticate/AuthenticateUserLocaiEPF.html 

Page 2 of2 

·For more information about EFS-Web ple!ase call the USPTO Electronic Business Center at 1-866-217-9197 or 
visit our website at httg:/lwww.usgto.gov/·ebc. 

2 are not using EFS-Web to submit your reply, you musUnclude a copy of this notice. 

Office oflnitial Patent Examination (571) 272-4000, or 1-800-PT0-9199 
PART 3 -OFFICE COPY 
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§I UNm:o S'Y.1'ES PA1'ENT AND ThADEMARK OrncE 

Page 1. of2 

UNITED STATES DEPARTME!Io'T OP COMMERCE 
Un ited State. Pote nt and TrademArk Omco 
Addt<•: COMMJSSIONER FOR PATENTS 

P.O. !lox 1430 
AltxiMn&, VIJijnil 21Jil· l4)() 
www.uplo.p 

APPL!CA T!ON NUMBER FILING OR 371 (c) DATE FIRST NAMED APPLICANT ATTORNEY DOC~ NUMBER 

11/825,52 1 07/06/2007 Neal Solomon 

. ' 

CONFIRMATION NO. 6134 

FORMALITIES 
LETTER 

Date Mailed: 07/27/2007 

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION 

FILED UNDER 37 CFR 1.53(b) 

Filing Date Granted 

Items Reguired To Avoid Abandonment: 

An application number and filing date have been accorded to this application. The item(s) indicated below, 
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all 

\ required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by 
filing. a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a). 

• The statutory basic filing fee is missing. 
Applicant must submit $ 150 to complete the basic filing fee for a small entity. 

The applicant needs to satisfy supplemental fees problems indicated below . 

. 
The required item(s) identified below must be timely submitted to avoid abandonment: 

• To avoid abandonment, a surcharge (for late submission of filing fee, search fee, examination fee, or oath or 
declaration) as set forth in 37 CFR 1.16(f). of $65 for a small entity in compliance with 37 CFR ·1.27, must be 
submitted with the missing items identified in this notice. 

SUMMARY OF FEES DUE: 

Total additional fee(s) required for this application is $565 for a small entity 

, · • .$150 Statutory basic filing fee. 
• $65 Surcharge. 1!8/07/C!I!07 AAHi~ADI 001lllll03ll 118~:5521 

81 FC :~011 158.0~ OP 
. ~2 Ft:2ll1 2~~~UO OP 

• The application search fee has not been paid. Applicant must sul::tnllit~~ to complete the searctii~l! 011 
• The application examination fee has not been paid. Applicant mu~s~$100 to complete the &s.eo OP 

examination fee for a small entity in compliance with 37 CFR 1.27. 

Replies should be mailed to: Mail Stop Missing Parts 
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• 

·, 

Commissioner for Patents 

P.O. Box 1450 

Alexandria VA 22313-1450 

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web. 
https://sportal.uspto.gov/authenticate/AuthenticateUserLocaiEPF.html 

Page 2 of2 

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or 
visit our website at http://www.uspto.gov/ebc. · 

If you are not using EFS-Web to submit your reply, you must include a copy of this notice. 

f 
Office of Initial Patent Examination (571) 272-4000, or l-800-PT0-9199 

PART I -ATTORNEY/APPLICANT COPY 
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APPLICATION NUMBER 

11/825,521 

Neal Solomon 
P 0 Box 21297 
Oakland, CA94620 

FILINGOR371 (c) DATE 

07/06/2007 

UNJTED STATES DEPARTl\1ENT OF COMMERCE 
United States Pat e n t and T rade mark Office 
Addrc"': COMMISSIONER FOR PATENTS 

P.O. Sox 1450 
Alexandria, Vugilria 22313-1450 
www.uspto.gov 

FIRST NAMED APPLICANT ATIY. DOCKET NO.ITITLE 

Neal Solomon 

CONFIRMATION NO. 6134 

Date Mailed. 04/1 0/2008 

NOTICE OF NEW OR REVISED PROJECTED PUBLICATION DATE 

The above-identified application has a new or revised projected publication date. The current projected 
publication date for this application is 07/17/2008. If this is a new projected publication date (there was no 
previous projected publication date), the application has been cleared by Licensing & Review or a secrecy 
order has been rescinded and the application is now in the publication queue. 

If this is a revised projected publication date (one that is different from a previously communicated 
projected publication date), the publication date has been revised due to processing delays in the USPTO 
or the abandonment and subsequent revival of an application. The application is anticipated to be 
published on a date that is more than six weeks different from the originally-projected publication date. 

More detailed publication information is available through the private side of Patent Application Information 
Retrieval (PAIR) System. The direct link to access PAIR is currently http://pair.uspto.gov. Further 
assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent 
Electronic Business Center at 1-866-217-9197. 

Questions relating to this Notice should be directed to the Office of Patent Publication at 1-888-786-01 01 . 

PART 1 - ATTORNEY/APPLICANT COPY 
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UNITED S TATES PATENT Ai'lD TRADEMARK OFFIGE 
Ul'ITED STATES DEPARTME:-IT OF COMMERCE 
United S tntes Pntent nnd 1'rndcwnrk Office 
Mdtm: COMMlSSIO:IER FOR PATENTS 

P.O. l)ox 1450 
AJexandri:a, Vitginia 21313-14~0 
www.uspto.gov 

APPLICATION 
NUMB ER 

FILING or 
37l(c) DATE FlL FEE REC'O ATTY.OOCKET.NO 

111825,521 07/06/2007 

Neal Solomon 
P 0 Box 21297 
Oakland, CA 94620 

565 
CONFIRMATION NO. 6134 

UPDATED FILING RECEIPT 

IIII IIIIIIII I IIII II III II]JM~I~~W~~tW~~~~Uii~JI IIII II I IIIIIII III III I 

Date Mailed: 04/11/2008 

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination 
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the 
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE, 
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Application/Control Number: 11/825,521 

Art Unit: 2622 

DETAILED ACTION 

Claim Objection 

Page 2 

Claims 3 - 4 are objected to because of the following informalities: each of these 

dependent claims should start with "The". Appropriate correction is required . 

Specification 

The title of the invention is not descriptive. A new title is required that is clearly 

indicative of the invention to which the claims are directed. 

Claim Rejections - 35 USC § 102 

(e) the invention was described in (1) an application for patent, published under 
section 122(b), by another filed in the United States before the invention by the 
appl icant for patent or (2) a patent granted on an appl ication for patent by 
another filed in the United States before the invention by the appl icant for patent, 
except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application 
filed in the United States only if the international appl ication designated the 
United States and was published under Article 21 (2) of such treaty in the English 
language. 

Claim 5 is rejected under 35 U.S.C. 1 02(e) as being anticipated by Alon et al. 

(US PgPub 2007/0236574). 

Regarding claim 5, Alon et al. teaches a digital imaging system (paragraph 0007 

and 0025 et seq.) comprising: a digital camera mechanism (paragraph 0007 et seq. 

and 0025 et seq.), an optical lens mechanism (paragraphs 0008, 0039, and 0051 et 

seq.), a digital sensor (paragraphs 0011 and 0020 et seq.), a microprocessor 

(paragraph 0047), a nano-grid mechanism (paragraphs 0008 et seq. fi lter), a digital 
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signal processor (paragraphs 0048 and 0092), system software (paragraphs 0020 and 

0054) and a memory storage sub-system (paragraphs 0089, 0092, and 0095 - 0096); 

wherein the nano-grid mechanism is between the optical lens mechanism and the digital 

sensor (paragraphs 0008 et seq. filter); wherein the nano-grid mechanism is comprised 

of an array of nano-filaments (paragraphs 0008 et seq. filter); wherein the nano-grid 

mechanism receives an electrical signal from the microprocessor and modifies its 

filament structure by modulating the filaments (paragraphs 0008 et seq. fi lter); wherein 

the nano-grid mechanism performs a function to provide filtration to the image before 

the digital sensor captures the image (paragraphs 0008 et seq. filter); wherein the 

image is captured by the digital sensor (paragraphs 0011 and 0020 et seq.) and the 

digital image file forwarded to the digital signal processor (paragraphs 0048 and 

0092)and; wherein the digital file is stored in memory (paragraphs 0089, 0092, and 

0095 - 0096). 

Claim Rejections- 35 USC§ 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed 
or described as set forth in section 102 of this title, if the differences between the 
subject matter sought to be patented and the prior art are such that the subject 
matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was 
made. 
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Claims 1 - 2, 8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Alon et 

al. (US PgPub 2007/0236574) in view of over Havens (US PgPub 2007/0080280). 

Regarding claim 1, Alon et al. teaches a digital imaging system (paragraph 0007 

and 0025 et seq.) comprising: A digital camera mechanism (paragraph 0007 et seq. and 

0025 et seq.), an optical lens mechanism (paragraphs 0008, 0039, and 0051 et seq.), a 

digital sensor (paragraphs 0011 and 0020 et seq.), a microprocessor (paragraph 0047), 

a digital signal processor (paragraphs 0048 and 0092), system software (paragraphs 

0020 and 0054 ), a database management system (paragraphs 0089, 0092, and 0095 -

0096) and a memory storage sub-system (paragraphs 0089, 0092, and 0095 - 0096); 

wherein the optical lens mechanism is a fixed focal length (paragraphs 0008, 0039, and 

0051 et seq.); wherein the aberrations from the optical lens mechanism are corrected by 

applying digital filtration by using the digital signal processor (paragraphs 0007 0011 -

00209, 0047 and 0097); wherein a microprocessor is used to provide dig ital and optical 

data to the digital signal processor (paragraph 004 7); wherein the system software is 

organized to identify specific optical aberrations and to access the database to identify 

specific corrections to the aberrations (paragraphs 0020 and 0054 ); wherein the system 

software forwards the data file from the digital sensor to the dig ita l signal processor 

(paragraphs 0020 and 0054); wherein the digital signal processor selects a specific 

procedure to optimize the image and corrects the aberrations (paragraphs 0048 and 

0092; Also, paragraphs 0007 0011 - 0020, 0047 and 0097) and; wherein the modified 

digital file consisting of the digital data optimized from the aberrations that are corrected 
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from the original optical image is stored in memory (paragraphs 0089, 0092, and 0095-

0096). 

However, Alon et al. fails to teach an application specific integrated circuit used 

for correcting aberrations. Havens, on the other hand teaches an application specific 

integrated circuit along with a microprocessor can be used for processing data. 

More specifically, Havens teaches an application specific integrated circuit along 

with a microprocessor can be used for processing data (paragraphs 0045 - 0046, 

0063). 

Therefore, one of ordinary skill in the art at the time the invention was made 

would have been motivated to incorporate the teachings of Havens with the teachings of 

Alon et al. since the use of both an ASIC and a microprocessor in a system will increase 

the system speed. 

Regarding claim 2, Alon et al. teaches a digital imaging system (paragraph 0007 

and 0025 et seq.) comprising: A digital camera mechanism (paragraph 0007 et seq. and 

0025 et seq.), an optical lens mechanism (paragraphs 0008, 0039, and 0051 et seq.), a 

digital sensor (paragraphs 0011 and 0020 et seq.), a microprocessor (paragraph 0047), 

a digital signal processor (paragraphs 0048 and 0092), system software (paragraphs 

0020 and 0054 ), a database management system (paragraphs 0089, 0092, and 0095 -

0096) and a memory storage sub-system (paragraphs 0089, 0092, and 0095 - 0096); 

wherein the optical lens mechanism is a fixed focal length (paragraphs 0008, 0039, and 

0051 et seq.); wherein image depth-of-field is optimized by forward ing the digital file 
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from the digital sensor to the microprocessor (paragraphs 0047, 0049, 0056- 0057, and 

0071 ); wherein system software accesses a database to determine the optimal aperture 

by comparing the distance data to similar images in the database (paragraphs 0020 and 

0054; also, 0089, 0092, and 0095- 0096); wherein a microprocessor is used to provide 

digital image data to the digital signal processor (paragraph 0047); wherein the digital 

signal processor optimizes the digital file aperture setting by comparing it to the 

database data (paragraphs 0089, 0092, and 0095 - 0096); wherein the microprocessor 

adjusts the camera's aperture setting (paragraphs 0047, 0049, 0056- 0057, and 0071 ); 

wherein the digital sensor captures the image and forwards the image data fi le to the 

digital signal processor to make modifications to the digital file (paragraphs 0048 and 

0092; Also, paragraphs 0007 0011 - 0020, 0047 and 0097) and; wherein the dig ital file 

is stored in memory (paragraphs 0089, 0092, and 0095- 0096). 

However, Alon et al. fails to teach an application specific integrated circuit used 

for correcting aberrations. Havens, on the other hand teaches an applica tion specific 

integrated circuit along with a microprocessor can be used for processing data. 

More specifically, Havens teaches an application specific integrated circuit along 

with a microprocessor can be used for processing data (paragraphs 0045 - 0046, 

0063). 
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Therefore, one of ordinary skill in the art at the time the invention was made would have 

been motivated to incorporate the teachings of Havens with the teachings of Alon et al. 

since the use of both an ASIC and a microprocessor in a system will increase the 

system speed. 

Regarding claim 8, as mentioned above in the discussion of claim 1 Alon et al. in 

view of Havens teaches all of the limitations of the parent claim. Additionally, Alon et al. 

teaches that the imaging system is integrated into a video camera (paragraph 0007 and 

0025 et seq.). 

Allowable Subject Matter 

Claims 3 - 4, 6 - 7, and 9 - 10 are objected to as being dependent upon a 

rejected base claim, but would be allowable if rewritten in independent form including all 

of the limitations of the base claim and any intervening claims. 
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The following is a statement of reasons for the indication of allowable subject 

matter for Claims 3: "A system as claimed in claim 1 in which the type of filtration 

applied by the digital signal processor are special effects; wherein the digital signal 

processor applies a fast Fourier transform to the digital file in order to satisfy a user 

specified special effects function" in combination with the other limitations in the claim 

and the parent claim is not discussed or suggested in any of the prior art that was 

searched. 

The following is a statement of reasons for the indication of allowable subject 

matter for Claims 4: "A system as claimed in claim 1 in which the type of filtration 

applied by the digital signal processor are applied only to specific objects; wherein the 

digital file is analyzed by the microprocessor to separate specific objects in the image 

using the differentiation of the depth-of-field; wherein the digital signal processor applies 

filtration only to specific objects in the image" in combination with the other limitations in 

the claim and the parent claim is not discussed or suggested in any of the prior art that 

was searched. 

The following is a statement of reasons for the indication of allowable subject 

matter for Claims 6: "The system of claim 1; wherein the digital sensor contains a tri-

pixel configuration; wherein three differentiated sub-pixels in each pixel in which one of 

the sub-pixels is in the center of the pixel and is the largest and deepest of the sub-

pixels; wherein the other two sub-pixels are smaller than the center sub-pixel and are on 
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the sides of the center sub-pixel; wherein the sub-pixels forward image data to the 

filament on each row and; wherein each row forwards the image data to the digital 

signal processor" in combination with the other limitations in the claim and the parent 

claim is not discussed or suggested in any of the prior art that was searched. 

The following is a statement of reasons for the indication of allowable subject 

matter for Claims 7: "The system of claim 1 comprising: wherein the lens focal length 

alternates from specific fixed focal length lens settings in a succession of steps and; 

wherein optical aberrations are corrected with digital filtration to modify multiple images 

from different focal lengths in a succession of data files" in combination with the other 

limitations in the claim and the parent claim is not discussed or suggested in any of the 

prior art that was searched. 

The following is a statement of reasons for the indication of allowable subject 

matter for Claims 9: "The system of claim 1; wherein the type of filtration applied by the 

digital signal processor is applied to specific moving objects; wherein the digital image 

that is captured is forwarded from the digital sensor to the microprocessor and to the 

digital signal processor; wherein the digital file is analyzed by the microprocessor to 

separate specific objects in the image using the temporal differentiation of caching in 

which successive images share geometric elements; wherein the digital signal 

processor applies filtration only to a specific continuous object that is isolated and is in 

motion and; wherein the digital signal processor forwards the mod ified digital file to be 
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stored in memory" in combination with the other limitations in the claim and the parent 

claim is not discussed or suggested in any of the prior art that was searched. 

The following is a statement of reasons for the indication of allowable subject 

matter for Claims 10: "The system of claim 1; wherein a network of digital imaging 

sensors is linked together in a fixed structure; wherein the network is coordinated to 

track specific objects that are within its collective field of vision; wherein the network 

captures images of objects using the digital imaging sensors; wherein the individual 

digital imaging sensors forward the imaging data to a central digital signal processor" in 

combination with the other limitations in the claim and the parent claim is not discussed 

or suggested in any of the prior art that was searched. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 

applicant's disclosure. 

Langdon et al. (US patent No. 6,023,977) teaches an aberration correction 

system. 

Thiele et al. (US patent No. 6,508,764) teaches an aberration correction system. 

Robinson (US PgPub 2007/0002158) teaches an aberration correction system. 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Usman Khan whose telephone number is (571) 270-
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1131. The examiner can normally be reached on Mon-Thru 6:45-4:15; Fri 6:45-3:15 or 

Alt. Fri off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, David Ometz can be reached on (571) 272-7593. 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. 

/Usman Khan/ 

Usman Khan 
08/07/2008 
Patent Examiner 
Art Unit 2622 

/David L. Ometz/ 
Supervisory Patent Examiner, Art 
Unit 2622 
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IN THE CLAIMS 

Please amend claims 1·1 0. 

1. (Cancelled.) 

2. (Cancelled.) 

3. [Currently Amended] A system as claimed in claim 1 in which the tyJ3e of 

filtration. aJ3J3lied by the digital signal J3reeessor for SJ3eeial effeets; 

A digital imaging system for image filtration comprising: 

A digital camera mechanism, an optical lens mechanism, a digital sensor. a 

microprocessor. a digital signal processor, an application specific integrated circuit 

system software, a database management system and a memory storage sub-system: 

wherein the data file is forwarded from the digital sensor to the digital signal 

processor by an application specific integrated circuit; 

· wherein the digital signal processor applies a fast Fourier transform to the digital · 

file in order to satisfy a user specified special effects function; 

wherein the digital· signal processor modifies the digital file by applying the 

special effects function: and 

wherein the digital file is stored in memory. 

4. [Currently Amended] A system as claimed in elaim l in '.vh:ieh the t)'J3e of 

filt:ration. aJ3J3Iied by the digital signal J3roeessor are aJ3J3lied only to SJ3eeific objects; 

A digital imaging system for image filtration comprising: 

A digital camera mechanism, an optical lens mechanism, a digital sensor, a 

microprocessor. a digital signal processor, an application specific integrated circuit, 

system software, a database management system and a memory storage sub-system; 

wherein the data digital file is forwarded from the digital sensor to the 

microprocessor and to the digital signal processor; 

wherein the digital file is analyzed by the microprocessor to separate specific 

objects in the image using the differentiation of the depth-of-field; 
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wherein the digital signal processor applies filtration only to specific objects in 

the image; and 

wherein the digital signal processor forwards the modified digital file to storage in 

memory. 

5. (Cancelled.) 

6. (Cancelled.) 

7. [Currently Amended] The system ofelaim 1 eomprising: 

A digital imaging system for image filtration comprising: 

A digital camera mechanism, an optical lens mechanism, a digital sensor, a 

microprocessor, a digital signal processor, an application specific integrated circuit, 

system software, a database management system and a memory storage sub-system; 

wherein the lens type is a zoom lens; BREit 

wherein the lens focal length alternates from specific fixed focal length lens 

settings in a succession of steps; -8ftEI.; 

wherein optical aberrations are corrected with digital filtration to modify multipl~, 

images from different focal lengths in a succession of data files; and 

wherein the modified digital fi le is stored in memorv. 

8. (Cancelled.) 

9. [Currently Amended] Tlle system of elaim 1; 

A digital imaging system for image filtration comprising: 

A digital camera mechanism, an optical lens mechanism, a digi~l sensor. a 

microprocessor, a digital signal processor. an application specific integrated circuit, 

system software, a database management system and a memory storage sub-system: 

wherein the system uses a video camera to capture moving objects; 

wherein the type of filtration applied by the digital signal processor is applied to 

specific moving objects; 

3 
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wherein the digital image that is captured is forwarded from the digital sensor to 

the microprocessor and to the digital signal processor; 

wherein the digital file is analyzed by the microprocessor to separate specific 

objects in the image using the temporal differentiation of caching in which successive 

images share geometric elements; 

wherein the digital signal processor applies filtration only to a specific continuous 

object that is isolated and is in motion; and 

wherein the digital signal processor forwards the modified digital file to be stored 

in memory. 

10. [Currently Amended] The system efelaim l; 

A digital imaging system for image filtration comprising: 

A digital camera mechanism. an optical lens mechanism. a digital sensor. a 

microprocessor, a digital signal processor, an application specific integrated circuit, 

system software. a database management system and a memory storage sub-system: 

wherein a network of digital imaging sensors is linked together in a fixed 

structure; 

wherein the network is coordinated to track specific objects that are within its ·'· 

collective field of vision; 

wherein the network captures images of objects using the digital imaging sensors; 

wherein the individual digital imaging sensors forward the imaging data to a 

central digital signal processor; and 

wherein the imaging data file is forwarded to storage in memory. 

11. . [New claim] The system of claim 3: 

wherein the special effects function is a color enhancing function. 

12. [New claim] The system of claim 3: 

wherein the special effects function is a diffusion function of soft effect. 

13. [New claim] The system of claim 4: 

4 
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• 

wherein the subject is isolated by focusing on the subject and narrowing the depth 

of field range by manipulating the aperture. 

14. [New claim] The system of claim 4: 

wherein filtration is applied only to the background of an image exclusive of 

specific selected objects. 

15. [New claim] The system of claim 4: 

wherein specific color filtration is applied to objects. 

16. . [New claim] The system of claim 4: 

wherein specific filtration applied to specific objects is soft effects. 

17. [New claim] The system of claim 7: 

wherein as the zoom lens changes focal length positions, the system anticipates 

the direction of zoom lens changes to accelerate the filtration modifications. 

18. [New claim] The system of claim 9: 

wherein a specific continuous object is selectively filtered with soft effects. 

19. [New claim] The system of claim 9: 

wherein the background of the image is filtered independently of the moving 

objects. 

20. [New claim] The system of claim 9: 

wherein multiple moving objects are tracked and differentiation between objects 

is made by changing the depth of field of the objects. 

21. [New claim] The system of claim 10: 

wherein as an object moves through the sensor network, the system sensors are 

coordinated to hand off the object to other sensors on the grid. 

5 
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22. [New claim] The system of claim 10: 

wherein the background of the image in the sensor network is selectively filtered. 

23. [New claim] A method of image filtration which comprises: 

forwarding the data file from a digital sensor to a digital signal processor by an 

application specific integrated circuit, 

applying a fast Fourier transform to the digital file in order to satisfy a user 

specified special effects function; 

modifying the digital file by applying the special effects function using the digital 

signal processor; and 

storing the digital file in memory. 

24. [New claim] The method of claim 23 further comprising the step of: 

applying the special effects function as a color enhancing function. 

25. [New claim] The method of claim 23 further comprising the step of: · 

applying the special effects function as a diffusion function of soft effect. 

26. [New claim] A method of image filtration which comprises: 

forwarding the data file from a digital sensor to a microprocessor and to the 

digital signal processor; 

analyzing the digital file by a microprocessor to separate specific objects in the 

image using the differentiation of the depth-of-field; 

applying the digital signal processor filtration only to specific objects in the 

image; and 

forwarding the modified digital file from the digital signal process to storage in 

memory. 

27. [New claim] The method of claim 26 further comprising the step of: 

applying specific color filtration to objects. 

6 
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28. [New claim] The method of claim 26 further comprising the step of: 

applying soft effects filtration to specific objects. 

29. (New claim] A method of image filtration comprising: 

alternating the lens focal length of a zoom lens from specific fixed focal length 

lens settings in a succession of steps; 

creating digital files corresponding to each focal length lens setting; 

forwarding the digital files from a digital sensor to a microprocessor and to the 

digital signal processor; 

correcting optical aberrations with digital filtration to modify multiple images 

from different focal lengths in a succession of data files; and 

storing the modified digital files in memory. 

30. (New claim] The method of claim 29 further comprising: 

wherein as the zoom lens changes focal length positions, anticipating the direction 

of zoom lens changes to accelerate the filtration modifications. 

31. [New claim] A method for image filtration comprising: 

capturing moving objects using a video camera; 

applying filtration by the digital signal processor to specific moving objects; 

forwarding the digital image that is captured from the digital sensor to the 

microprocessor and to the digital signal processor; 

analyzing the digital file by the microprocessor to separate specific objects in the 

image; 

using the temporal differentiation of caching in which successive images share 

geometric elements; 

applying filtration only to a specific continuous object that is isolated and is in 

motion by using the digital signal processor; and 

storing the modified digital processor in memory by forwarding the file from the 

digital signal processor. 

7 
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32. [New claim] The method of claim 31 further comprising the step of: 

filtering with soft effects a specific continuous object. 

3 3. [New claim] The method of claim 31 further comprising the step of: 

filtering the background of the image independently of the moving objects. 

34·. [New claim] The method of claim 31 further comprising: 

tracking multiple moving objects; and 

differentiating between objects by changing the depth of field of lh~ objects. 

35. [New claim] A method for image filtration comprising: 

linking a network of digital imaging sensors together in a fixed structure; 

coordinating the network to track specific objects that are within its collective 

field of vision; 

capturing the network images of objects using the digital imaging sensors; 

forwarding the imaging data from individual digital imaging sensors to a central 

digital signal processor; and 

forwarding the consolidated imaging data file to storage in memory. 

36. [New claim] The method of claim 35 further comprising the step of: 

coordinating the hand off of the object to other sensors on the grid as objects 

move through the sensor network. 

37. [New claim] The method of claim 35 further comprising the step of: 

filtering the background of the image in the sensor network by differentiating the 

objects. 

8 
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REMARKS 

The Examiner allowed claims 3, 4, 6, 7, 9 and 10. The Examiner rejected claims 

1 and 2 under 35 U.S.C. 103 (a) for obviousness as being anticipated by Alon and 

Havens. Claim 5 was rejected under 35 U.S.C. 103 for being anticipated by Alon. Claim 

8 was rejected as being dependent on a rejected claim (claim 1 ). These claims are being 

withdrawn. 

The Examiner objected to claims 3, 4, 6, 7, 9 and 10 being written as dependent 

claims. Claims 3, 4, 7, 9 and 10 are amended to read as independent claims and are now 

in an allowable condition. Since claims 3 and 4 are now independent claims, the 

Examiner's "informality" objection is removed. Claim 7 is being withdrawn. 

The revised title of the Application is: Digital Imaging System and Methods for 

Selective Image Filtration. This revised title is intended to be descriptive of the subject · . 

matter in the Application. 

The primary resource used for information disclosure is "EF Lens work III: The . 

Eyes ofEOS" (41
h Ed., 2004), Canon Inc. Lens Product Group. 

Claims 11-3 7 are new claims. Claims 11-22 are dependent system claims. These 

dependent claims show descriptive characteristics that are in the disclosure. Claims 23-

3 7 are method claims that mirror the system claims. 

Claims 11 and 12 have reference in the disclosure on page 22, number 5, 

paragraph 1. Please also see figures 11-14 and the detailed description for these figures. 

Claim 13 has reference in the disclosure on page 23, number 6, paragraph I and in 

figures 11-14 and the detailed description for these figures. 

Claim 14 has reference in the disclosure on page 24, number 6, paragraph one and 

in figures 11-14 and the detailed description for these figures. 

Claims 15 and 16 has reference in the disclosure on page 24, number 6, paragraph 

two and in figures 11-14 and the detailed description for these figures. 

·.. Claim 17 has reference in the disclosure on page 39, number 19, paragraph two in 

figure 29 and the detailed description for this figure. 
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Claims 18 and 19 have reference in the disclosure on pages 24, number 6, 

paragraph and page 40, number 20, paragraph 3 and in figures 30-32 and the detailed 

descriptions for these figures. 

Claim 20 has reference in the disclosure at page 24, number 6, paragraph 3 and on 

pages 40-41, number 21 , paragraphs 2 and 3 and in figure 33 and the detailed description 

for this figure. 

Claim 21 has reference in the disclosure at page 41, number 22, paragraph 2 and 

in figure 33 and the detailed description for this figure. 

Claims 22 has reference in the disclosure at page 41, number 22, paragraphs 2 and 

3 and in figure 33 and the detailed description for this figure. 

Method claims 23 to 37 correspond to the system claims. 

There is no new matter in the patent application. Further, there is no prior art that 

covers these new claims. Alon does not speak to any of the elements of the new 

dependent claims or to the new method claims. 

Favorable action is solicited. The examiner is asked to issue a Notice of 

Allowance for claims 3, 4, 7, 9, 10 and 11-37. The examiner is invited to contact the 

undersigned by telephone, mail, or electronic mail in order to advance prosecution. 

Applicant acknowledges that a copy of any electronic mail communications will be made 

of record in the application file per MPEP section 502.03. 

Respectfully submitted, 

Dated: December 12, 2008 
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Neal E. Solomon 

Applicant 
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Application No. Applicant(s) 

11/825,521 SOLOMON, NEAL 

Office Action Summary Examiner Art Unit 

USMAN KHAN 2622 

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 1 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
· Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 

after SIX (6) MONTHS from the mailing date of this communication. 
• If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
· Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 

Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
eamed patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )[gl Responsive to communication(s) filed on 12 December 2008. 

2a)0 This action is FINAL. 2b)0 This action is non-final. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11 , 453 O.G. 213. 

Disposition of Claims 

4 )[gl Claim(s) 3.4. 7 and 9-37 is/are pending in the application. 

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are allowed. 

6)0 Claim(s) __ is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)[gl Claim(s) 3-4.7.9-37 are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

11 )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PT0-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O All b)O Some* c)O None of: 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 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)). 

*See the attached detailed Office action for a list of the certified copies not received. 
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2) 0 Notice of Draftsperson's Patent Drawing Review (PT0-948) 
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5) 0 Notice of Informal Patent Application 3) 0 Information Disclosure Statement(s) (PTO/SB/08) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark OffiCe 
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Art Unit: 2622 

DETAILED ACTION 
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The examiner is requiring restriction in the case because of the newly added 

claims in the amendment filed on 12/12/2008 includes subject matter not claimed 

earlier. 

Election/Restrictions 

This application contains claims directed to the following patentably distinct 

species: 

Species 1: Figures 5, 6, 7, 8, 11, 12, and 14 

Species II : Figure 10, 13 

Species Ill: Figure 15 

Species IV: Figure 22-23 and 27 

Species V: Figure 29 

Species VI: Figure 30-33 

The species are independent or distinct because claims to the different species 

recite the mutually exclusive characteristics of such species. In addition, these species 

are not obvious variants of each other based on the current record . 

Applicant is required under 35 U.S.C. 121 to elect a single disclosed species for 

prosecution on the merits to which the claims shall be restricted if no generic claim is 

finally held to be allowable. Currently, there are no generic claims. 
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There is an examination and search burden for these patentably distinct species 

due to their mutually exclusive characteristics. The species require a different field of 

search (e.g., searching different classes/subclasses or electronic resources, or 

employing different search queries); and/or the prior art applicable to one species would 

not likely be applicable to another species; and/or the species are likely to raise different 

non-prior art issues under 35 U.S.C. 101 and/or 35 U.S.C. 112, first paragraph. 

Applicant is advised that the reply to this requirement to be complete must 

include (i) an election of a species to be examined even though the requirement 

may be traversed (37 CFR 1.143) and (ii) identification of the claims encompassing 

the elected species, including any claims subsequently added. An argument that a 

claim is allowable or that all claims are generic is considered nonresponsive unless 

accompanied by an election. 

The election of the species may be made with or without traverse. To preserve a 

right to petition, the election must be made with traverse. If the reply does not distinctly 

and specifically point out supposed errors in the election of species requirement, the 

election shall be treated as an election without traverse. Traversal must be presented at 

the time of election in order to be considered timely. Failure to timely traverse the 

requirement will result in the loss of right to petition under 37 CFR 1.144. If claims are 

added after the election, applicant must indicate which of these claims are readable on 

the elected species. 

Should applicant traverse on the ground that the species are not patentably 

distinct, applicant should submit evidence or identify such evidence now of record 
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showing the species to be obvious variants or clearly admit on the record that th is is the 

case. In either instance, if the examiner finds one of the species unpatentable over the 

prior art, the evidence or admission may be used in a rejection under 35 U.S.C. 1 03(a) 

of the other species. 

Upon the allowance of a generic claim, applicant will be entitled to consideration 

of claims to additional species which depend from or otherwise require all the limitations 

of an allowable generic claim as provided by 37 CFR 1.141. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Usman Khan whose telephone number is (571) 270-

1131. The examiner can normally be reached on Mon-Thru 6:45-4:15; Fri 6:45-3:15 or 

Alt. Fri off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, David Ometz can be reached on (571) 272-7593. The fax phone number for 

the organization where this application or proceeding is assigned is 571-273-8300. 
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REMARKS 

This is responsive to request for restriction in the case according to 

communication dated Aplil 2, 2009. 

The fu·st office action indicated that oliginal claims 3, 4, 6, 7, 9 and 10 were 

allowable if they were rewritten as independent claims. In the response to the office 

action, the inventor provided a rewriting of the allowable claims as independent system 

claims according to the Examiner's request. In addition , the inventor provided dependent 

system claims to these specific independent system claims. Further, the inventor added 

parallel independent method claims and their dependencies to matter that were included 

in the original di sclosure. 

The examiner has requested that the inventor specify the species of figures to 

which the subject matter pertains, particularly in Light of the new claims. 

It is clear that Species I, which the examiner indicates includes figures 5, 6, 7, 8, 

11 , 12 and 14, should be selected as the primary species for examination. These figures 

pettain to filtration of images in digital cameras, including filtration pertaining to 

conection of aberrations, special effects, objects and part(s) of an image. However, 

figures 13, 25 (not specified in any class of species) and 32 should also be included in 

this class because they share the subject matter. While specific objects are filtered in 

several of the figures in this species, a part of the image is filtered in figure 32, making 

this figure eligible for inclusion because it share features of others in the class. 

Further, it is suggested that figures 29, 30 and 31 (particularly figure 31), which 

pettain to filtration involving zoom lenses , should also be included in this species as a 

distinct family. Since the invention that includes the main allowed claims focuses on the 

filtration of images and image components, the distinction between fixed focal length 

lenses and zoom lenses are less relevant than the primary issue of filtration . Fixed and 

zoom lenses are merely different animals of the species and share numerous components 

as disclosed in the original disclosure, several specific claims of which the Examiner has 

already allowed in some fonn. 

25130/13241/SF/5260631 .1 
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The inventor looks forward to working with the Examiner to focus the claim 

language to a high standard consistent with the original disclosure. 

The examiner is invited to contact the undersigned by telephone, mail, or 

electronic mail in order to advance prosecution. Applicant acknowledges that a copy of 

any electronic mail communications will be made of record in the application file per 

MPEP section 502.03. 

Respectfully submitted, 

Dated: Aplil 28, 2008 

NEAL E. SOLOMON 

/Neal E. Solomon/ 

Neal E. Solomon 

Applicant 

(415) 334-5600 
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.Q:1 Tiffi CLAIM~ 

PJease amend claims 1-10. 

1. (Cancelled .) 

2. (Cancelled.) 

3. · [Currently Amended] A system es elaifAea iR elaim 1 iH wf::l:i.ea tile ~·pe of 

liltmt:iee: Elf'J!llieEi h:r the Eligtui.l sigRaJ :J:Iffieesser fer !iJJeeial effeets.; 

A digital imaging system for imAge filtration comprising: 

A digital camera mechanjsm. an optical lens mechanism. a digital sensor. a 

microprocessor. a digital signal processor, an application specific integrated circuit. 

system software. a database management system and a memory storage sub-system: 

wherein thCLopti.callcns mechanism is a .flxed focal length: 

wherein the aberrations from the optical lens mechanism. are corrected by 

. applying digital filtration by using the application speeifie integrated circuit and digital 

signal processor:: 

wherein a mi.croprocessor is used to provide digital and o,ptical data to the digital 

~al p.rocessor: 

wherein the system software is organized to identify specific optical aberrations 

and to access the database to identif)! specific corrections to the aberrations; 

wherein the sxstem software forwards the data file from the diiital sensor to the 

digital processor; 

whercin ·the digital signal processor selects a specific p(Qcedure to optimize the 

image and corrects the aberrations; 

wherein the data file is forwarded from the digital sensor to the digital signal 

processor by an application specific integrated circuit; 

wherein the digital signal processor applies a fast Fourier trans.for.m to the digital 

file in order to satisfy n user specified special effects function; 

wherein the digital signal .processo:r modifies tb.e digital file by applying the 

special effects function; and .· 

2 
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wherein the modified digital file consistinft of the digital data optimized from the 

aberrations that are corrected from tbe original optical image is stored in memory.~ 

'•'11\etteia tee eigia.\lf;ile i:5 steree ifl: MIMR9'F}'. 

4. [Currently Amended] A. system as elaimea in slailn l iA '"ttieh the t)'J9e ef 

fihmtien e~lied ey the aigit:eJ signa! ~~eesser ere applied eftly te speeifie e&j~et!l; 

A digital imaging system for image filtration.compr:ising: 

A digital camera mechanism. an optical lens mechanjsm, a digital sensot·. a 

microprocessor. a digital signal processor. an application specific integrated circuit. 

svstern software, a database management System and a .memory storage sub-system; 

whecein the optical lens mechanism is a fL'Ced focal length: 

wherein the aberrations from the optical lens mechanism arc corrected by 

applying digital filtration by using the application specific integrated circuit and digital 

signal processor; 

wherein a micrqgrocessor is used to provide digital and optical data to the digital 

signal processor; 

wherein the s~stem software is organized to identify specific-optical aberrations 

and to access the database to identifi specific corrections to the aberrations; 

wherein the system software forwaTds the data file from the digital sensor to the 

digital processor; 

wheyein the digital signal processor selects a specific procedure to optimize tbe 

image aod corrects the aben:ations; 

wherein the data ~ file is forwarded from. the digital sensor to the 

microprocessor and to the digital signal processor; 

wherein the digital file is analyzed by the microprocessor to separ.at~ specific 

objects in the image using the differentiation of the depth-of-field; 

wherein the djgjtal signal processor applies filtration only to specific objects in 

the image; 

wherein the aberrations ofthe specific objects are corrected: and 

wher:e.in the digital signal processor forwards the modified digital file to storage in 

memory. 
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5. (Cancelled.) 

6 . (CanceLled.) 

7. [Currently Amended] ThM~·!IteRt. ef elai:m l eem~iAg: 

A digital imaging system for image fi1tratton comprising: 

A digital camera .mechanism, an optical lens mechanism, a digital sensor, a 

mioroprocesso.t'. a digital signaJ processor, an application specific integrated circuit. 

system software. a database management system and a memo,cy storage sub-system: 

wherein the aberrations from the optical lens mechanism are corrected by 

applying digital filtration by using th~ aoolication specific integrated circuit and digital 
' 

signal processor: 

wherein a microprocessor is used to provide digital and optical data to the digital 

signal processor: 

wherein the system software is organized to identify speciflc optical aberrations 

and to access the database to identify specific corrections to the aberrations; 

wherein the system software forwards the data file from the digital sensor. to the 

digital processor: 

wherein the digital signal orocessor selects a specific orocedtU·e to optimize the 

image and corrects the aberration§; 

wherein the lens type i$ a loom lens; ~ 

wherein the lens focal length alternates from specific fixed focal length lens 

settings in a succession of steps;~ 

wherein optical aberrations a{e corrected wjth. digital filtration to modify multiple 

images fi:om different focal lengths in a succession of data files; and 

wherein the modified digital file.consjsting of the digital data optimi7..ed from the 

aberrations that are con:ected from the original optical image is stored in memozy. 

S. (Cancelled.) 
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9. [Currently Amended] The s;yatem efelait~ l; 

A digital imaging system for imaste filtration comprising: 

A digital camera mechanism, an optical lens mechanism. a djgital sensor. a 

microprocessor. a digital sigoal procesn an application specific inte_gr.ated circuit. 

&vstem software, a database managemcmt system and a memory storage sub-system; 

wherein the aberrations from the optical lens mechanism. are corrected by 

applying digital filtration by using the application specificjntegrated circuit and digital 

signal processor; 

wherein a micooorocessor is used to provide digital and optical data to the digit!!! 

signal. processor; 

wberein. the system software is organized to identify s~cific optical aberrations 

and to access the database to identitY mecjfic corrections to the aberrations: 

wberein the system software.iom:ards the data file. from the digital sensor to the 

digital processor; 

wherein the digital signal processor selects a specific procedure to optimize the 

image and cotTects the aberrations; 

wherein the system uses a video camera to capture moving objects; 

wherein the type offiltmtion applied by the digital siJPlaJ processor is applied to 

specific moving o~jects; 

wherein the digital image that is captured is forwarded from the digital sensor to 

the microprocessor and to the digital signal processor; 

wherein the digital file is analyzed by the microprocessor to separate specific 

objects in the image using the temporal differentiation of caching in which successive 

images share geometric elements; 

wherein the digital signal processor applies filtration ooly to a specific continuous 

o~jeet that is isolated and is in motion:.and 

wherein the digital signal processor forwards the modified digital file to be stored 

in memory. 

10. [Currently Amended] The s,·eteffl: ef elaim 1: 

A digital imaging system for image tiltration comprising: 
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A digital cam~.ra mechanism. an optica,1 lens mechanism .. digital sensors. a 

microprocessor. a digital signal processor, an appli.cation specific integrated circuit. 

system software. a database management system and a memorv storage sub-svstem; 

wherein the aberrations from the optical lens tnechanism ate corrected by 

applying digital filtration bv using the ;mplieation specific integrated circuit and digital 

s.igual processo~; 

whe~in a microprocessor is used to proyjde digital and optical data to the digital 

signal processor; 

wherein the system software is organized to identify specific ootical aberrations 

and to access the database to identifY specific corrections to the aberrations; 

wherein the system software forwards the data file from the digital sensor to the 

digital processor; 

wherein the digital signal processor selects a specific procedure to optimize the 

image and corrects the aberrations; 

wherein a network of digital imaging sensors is linked together in a fixed 

structure; 

wherein the network is coordinated to track specific objects that are within it<> 

collective field of vision; 

wherein the network captures images of o~jects using the digital imaging sensors: 

wherein the individual digital imaging sensors forward the imaging data to a 

central digital signal processor 

wherein the image aberrations are corrected ; and 
• 

wherein the nnaging data file is forwarded to storage in memory' 

l l. (New claim] The system of claittf 3: 

wherein the speci.al effects .function is a color enhancing. function. 

12. [New claim] The system of claim 3: 

wherein the special effects function is a diffusion function of soft effect. 

l3. [New claim] The system of claim 4: 
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wherein .the subject is jsolated by focusing on the subject and narrowing tbe depth 

of field range by mani.pulating the aperture. 

14. [New claim] The system of claim 4: 

wherein filtration is applied only to the background of an image exclusive of 

specific selected ~bjects. 

15. [New claim] The system of claim 4: 

wherein specific color filtration is applied to objects. 

I 6. [New claim.] The system of claim 4: 

wherein spccitic filtration applied to specific objects is soft effects. 

17. [New claim] The system ofclai•n 7: 

wherein as the zoom lens changes focal length positions, the system anticipates 

the direction of zoom lens changes to accelerate the filtration modifications. 

18. [New claim] The system of claim 9: 

wherein a specific continuous object is selectively filtered with soft effecl<i. 

19. [New claim] Th.e system of claim 9: 

wherein the background of the image is filtered independently ofthe moving 

objects. 

20. [New c)aim] Th.e system of cJaim 9: 

wherein multiple moving objects are tracked and differentiation between o~jects 

is made by changing tbe depth of field ofthe objc:cts. 

21. [New claim) The system of claim tO: 

wherein .as an object mc)Ves through the sensor network, the system sensol"!i are 

coordinated to hand off the object to other senso.ts on the grid. 
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22. (New claim] The system of c laim 10: 

wherein the background of the image in the sensor network is selectively filtered. 

23. [New claimJ. A method of image filtration which comprises: 

A..digitaJ camera mechanism. an optical lens .mechanism. a digital sensor. a 

mic.roprocessor. a digital signal processor. an application specific integrated circuit, 

system software. a database man,agemem System and a memory storaRe sub-system; 

wherein the aberrations [(om the optjcal lens meclumism are· ctlrrP.r.ted by 

applying digital filtration by using the application specific integrated circuit and digital 

signal processor. the method consisting of: 

fo.rwarding the data file from a digjtal sensor to a microprocessor aud to a digital 

signal processor by an application specific iotegrated circuit, 

providing digital and optical c(ata to the digital signaJ processor: 

identifying specific optical aberrations and accessing a database to identitY 

specific corrections to tbe aberrations: 

· selecting a specific procedure from the database to optimize the image and correct 

the abmations; 

armlying digital filtration by using an application s_pecific integrated circuit and 

digital signal processor to correct digital or optical aberrations; 

applying a fast Fourier transfonn to the digital fi)e in order to satisfy a user 

specified special effects function: . 

modifying the digital file by applying the special effects function using the digital 

!lignal processor; and; 

storing the digita1 file in memory: 

24. [New claim] The method of claim 23·furthcr comprising the step of: 

applying the special effects function as a color enhancing function. 

25. [New claim] The method of claim 23 further: comprising the step of: 

applying the special effects function as a diffusion function of soft effect. 
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26. (New c.laim] A method of image filtration wbicb comprises: 

A digital camera mechanism, an Optical lens mechanism •. a digital sensor, a 

microprocessor. a digital signal processor. an application specific iptegrated circuit. 

system software, a database management system and a memory storage sub-system; 

wherein the aberrations foom the opticaJ le.ns mechanism. are corrected. by 

applying digital filtration by using the appljcation specific integrated circuit and digitaL 

signal processor, the method consisting of.; 

forwarding the data file from a digitaJ sensor to a microprocessor. and to .! ~ 

digi~l signal processor; 

analyzing the digital fJJc by a microprocesso.r to separ.ate speci.fic objects in the 

image using the differentiation of the depth~f-field; 

providing digital and optical data to the digital signal processor; 

identifying specific optjpal aberratio.ns and accessing a database to identify 

specific corrections to the aberrations; 

selecting a specific procedure from the database to optimize the image and correct 

the aberration~ 

applying digital filtration by using an application specific integrated circuit and 

digital signal processor to comet digital or optical aberrations; 

com;cting the aberrations of the soecific objects in the image by applying the 

digital signal processor filtration only te speeift& -eBjeets iA ~ ifflage; and 

forwarding the modified digital file from the digital signal process to storage in 

memory. 

27. [New claim] The method of claim 26 further comprising the step of: 

applying specific color fil.tration to objects. 

28. [New claim] The method of claim 26 further comprising the step of: 

applying soft effects filtration to specific objects. 

29. [New claim] A method of image filtration comp.ds.ing: 
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A digital camera mechanism, an optjcallen!l mechanism. a digital sensor. ·a 

microprocessor. a digital signal processor. an application specific integrated circuit. 

system software. a database management system and a memory storage sub-systent; 

whetcin the abeiT8.tions from, the optical lens mechanism are cor.r.ected by 

a~mlyjng digital filtration by using the applicatio" specific integrated circuit and digjtal 

signal processor, the method consisting of: 

alternating the lens focal length of a zoom lens frOm specific ftxed focal length 

lens settings jn a succession of steps; 

creating digital files corresponding to each focal length lens ~etting; 

forwarding the digital files from a digital sensor to a microprocessor and to the · 

digital signal processor; 

Q_roviding digital and optical data to a djgital signal processor; 

identifying soecific optical aberrations and accessing a database to identify 

specific correction~ to the aberrations;_ 

selecting a specific procedure fi:om the database to optimize the image and correct 

the aberrations; 

applying di2ital filtration by using an application specific integrated circl.lit and 

digital signal processor to correct digital or optical aberrations; 

co.rncting opticaJ abercations with digital filtration to modify multiple image5 

from different focal lengths in a succession of data files; and 

storing the modified digital files in memory. 

30. [New claim] The method of claim 29 further comprising: 

wherein as the z.oom lens changes focal length positions, anticipating the direction 

of ;room lens changes to accelerate the filtration modifications. 

31. (New claim] A method for image filtration comprising: 

A digital camera mechanism. an opt ical Jens mechanism. a digital sensor, n 

microprocessor. a digital signal processor. an application specific intemted circuit, 

sYstem software. a database management system an.d a memory storage sub-system~ 
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wherein the abe~rations from tbe optical lens mechanism are corrected by 

applying digital filtration by using the application specific integrated circuit and djgjta1 

signal processor, the method consisting of; 

capturing moving objects using a video camera; 

forwardjmphe digi.tal image that is CRptured from. the digital sensor to a 

microprocessor and to a digital signal processor: 

apf.)lyi~g til&=ation ~y!! the Eligitel sigael J3fEleesser te speeifie me•liflg e&jeets; 

providing digftal and optical data to a djgital signal processor; 

identifying specific optical aberrations and accessin~&a database to identify 

specific corrections to the aberratio~ 

$electing a specjfic procedute from the database to optimize the image and correct 

tl1e aberrations; 

analyzing tbe digital file by the microprocessor to separate specific objects in the 

image~ 

using the temporal differentiation of caching in which successive images share 

geometric elements; 

applying filtration only to a specific continuous object that is isolated and is in 

motion by using the digital signal processor; 

souecting optical aberrations with digital fiJtr:ation;.aod 

sto1ing the modified digital ,processor in memory by forwarding the file from the 

digital signal processor. 

32. [New claim] The method of claim 3 1 funher comprising the step of: 

filtering with soft effects a specific continuous object. 

33. (New cJaim] The method of claim 3 1 further compr:ising the step of: 

filtering tbe backgr:ound of the image independently of the moving objects. 

34. [New claim] The method of claim 31 further comprising: 

tracking multiple moving objects; and 

djfferentiating between o~jects by changing the depth of field. of the o~jects. 
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35. {New c.laim] A method for image filtration comprising: 

A d.igital camem mechanism, an optical lens mechanism, digital sensors. a 

microprocessor. a digital signal processor. an application sRecific iotegrated circu;t, 

system software. a database management ~stem and a memory storage su~system; 

wherein the aberrations from the optical" system ar:e corrected by applying digital 

filtration by using the application. specific integrated circuit and digital signal processor. 

the method consistini ot 

linking a network of dig!ta.l imaging sensors together in a fiJted structure; 

coordinating the network to trnck specific objects that are within its collective 

field ofvision; 

captudng the network images of objec.ts using the digital imaging sensors; 

forwarding the imaging data from individual digital imaging sensors to a central 

digital signal processor; 

~nalvzing the images_in the digital signal processor by using the microprocessor 

to separate specific images in the network; 

providi,ng digital and optical data to the digital signal processor: 

identifying specific optical aberrati.ons and accessing a database to identify 

specific corrections to the aberrations; 

selecting a specific procedure to optimize the image and correct the aberra1ioos; 

i\Polving digital filtration by using an application specific integrated circuit 3nd 

digital signal processor to correct digital or optical abeiTations; 

correcting ootjeal aberrations with digital filtration; and · 

forwarding the consolidated imaging data file to storage in memory. 

36. [New claim] The method o~claim 35 further comprising tbe step of: 

coordinating the hand off of the object to other sensors on the grid as objects 

move through the sensor network. 

37. [New claim) The method of claim 35 further comprising the step of: 

12 
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filtering the background of the image in t:lle sensor network by differentiating the 
objects. 

13 
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ABSTRACT 

A system is disclosed for the automated correction of optical and digital aberrations in a 

digital imaging system. The system includes digital filtration and digital system 

corrections to optical and digital aberrations. The system addresses issues in still and 

video photography that are presented In the digital imaging environment. 

14 
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fil~CfNEt> 
OErlf'RAL !#AX O!Ni!R 

June 8, 2009 

Mr.. Usman Khan 

Patent Examiner 

U.S. Patent Office 

P .0. Box 1450 

Alexandria, VA 22313 

Dear Mr. Kahn: 

. JUN 18 2009 

Responsive to our. June 4, 2009, phone call~ please fmd the amendments to the 

claims that were submitted in response to the first office action mailed August .1 5, 2008. 

Please: note that the independent claims are modified as we discussed. I believe 

that they are structured precisely to meet your specifications. 

The revised title of the Application is: Digital Imaging System and Methods.Jm' 

Selective Image Filtration. This revised title is intended to be descriptive of the su~ject 

matter in the Application. 

The p.rimary resource used for information disclosure is "EF Le.nswork IIJ: The 

Eyes ofEOS" (4111 Ed., 2004)~ Canon Inc. Lens Product Group." 

Please note the ('evised abstract. 

If you have any questions about this, please contact me nt the number below. 

Please send all correspondence to: Neal Solomon, P.O. Box 21297, Oakland, CA 94620. 

I appreciate your assistance in processing tbis application. 

I enjoyed our calf an.d look forward to working with you on this matter. 

Yours very truly, 

~d~ 
Neal Solomon · 

(415) 334-5600 
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0 Constantly Pursuing the Best: 
Canon,s Lens Design Cancept 

The primary task o( a photographic lens is to reproduce an ;mage of 
a subject as dearly and acx:urately as pOSSible on film a Via digi18l 
capture. This Is not however. an easy task. because lens elements 
invariably have properties and iroperlectlons wbic:b prevent them 
from aa:urately oonverg!ng tight ra~'S into a single point aud. which 
tend to dispme light near tbe edges. These properties. which 
prevent a group of light nys from a single subject point from 
rcoonv~g at the id.eal image point or catJSc dispersion when the 
li,gbt 18}'5 pass through the .k:ns, are called abe.nations. 
Put simply. the main objectlve of lens design is "to determine 
ItO$ constructi.on data for m\nimilfng abetrations." However. 
although there is no single ideal solution for the design of a 
certain type of lens, there are countless sol11tions whlcb 
approach the ideal. The problem becomes which solution to 
select, and how that selectlon j~ made greatly determines the 
performance of the lens. 
A method of lens design used since the 19th century Is a 
method of calculatlon called ray tracing. Although this 
method makes it possible to detennlne aberratlons, it only 
allows calculations io one dJrectiO!I (!.e., the calculation of 
aberrations for a predetermined lens design) and thus does 
not aUow lens construction data to be determined from 
aberration specificatloos. 
In the micl·l960's, Canon became the first eompany to 
SU(Q!$fully develop practical computer software for analytically . 
determ.iniog detailed lens CXJMiructfon data of near-optimum lens 
configtualions achieving minimal abeaalions (target valu~~ 
together with aJroputer software for automaUcal.ly direding ihe 
analysis procedure. 
Since then. Canon has 
continued to develop many 
other original computer 
programs for use in lens 
design. At present use of 
this $0ftware enables Canon 
to consistently produce 
precision lenses wttb the 
original proouct concept 
virtually unchanged in the 
final product. Equating the 
act of deslgnlng a lens to 
climbing a mountain al 
night, Canon's advanoeroent 
from conventional lens 
design techniques to its 
current eomputertzed lens 
design methods is 
equivalent to JeaJ>ina from 
a state where a fluhllghl 
iDuminates only the feet in 
pitch black darkness a.nd. 
nothing can be done exeipt 
to keep walking tD a state 
where not only the road but 

Photo-1 CAD-faciflta1ed ICflS dealgn 

also 1M objective point can be de111.ly seen, allowing sure ~; 
study pro&reSS to the desired goal. 

( Canon's idea of an ideal lens ~ . 

There ate three general image (ormation requirements c: £ 

i<leal photographic lens: 
<D The light rays from a single s11bject point shouJd com~~ 
at a single point after passing through the lens. 
® The image of a flat subject perpendicular to tbe opu;:;!. 
a.xls should be contained in a plane behind the lens, 
®The shape of a llat subject perpeodleular to the opUcal a.u; 

·should be accurately reproouced without wstortJon In -;;~ 
Image. In addition to these three general requirements. Can~-:' 
adds one more: 
@ The colol'S 1n the subjed sbould be accurately .reprodu~:: 
In the image. 
Although the above Jour requirements are "ideal" and c~ 
therefore never be perfectly satb.lied, ft 15 always possible ~. 
make improvemenb which come closer to those ldeai~ 
Canon's constant goal is to produce lenses which are In U;; 
m<U'ket's top class in terms of every {aC2t of perlonnance ar,: 
qualJty. To accomplish this, lofty objedives are 5et. The late;;: 
technology comblntd with years of accumulated experien~ 
and knowledge are used to realJze lenses havtng the b~;.: 
possible picture quality with the simplest possible lei'!~ 
construction. 
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( Canon EF lens design .fundamentals ) 

To be able to offer !F lenses w}lich satis[y the needs (){ all 
kinds of users. Canon has set the ~ix buic design goals 
described below. For Canon EF lenses, all of these conditions 
are of absolute importance and must be satisfi~ before !tnses 
can be approved (or producUoo. 

High picture quality over the entil'a Image area 
A lens cannot be said to have high picture ttuality if it 
provides only high resolution or high contrast. It must provide 
both. tloweve:r, depending on the lens type, resolutloo and 
contrast generally have a mutually opposing relationship 
where improvement of one re5tUts in degradation of tbe other. 
To achieve both of tbese goats simultAneously, Canon make$ 
liberal use nf materials such as asphertcal lenses. fluorite. UD 
gtass, super tiD glass. W\d hlgh·tefractlon glass, ..,..hlch have 
outstanding optical characteristics, delivering sharpness. 
clarity, and unrivaled imaging performance (hlgb picture 
quality). 

True color reproduction characteristics uniform among ell 
lenses 
Color reproduction {eol()r balance) Is a Canon tradition and 
one of the most impor.1al\t features of EP lenses. Not only is 
each lens designed for optimum color balance. but color 
baJanc:e must be made unifonn among aJl interchangeable 
lenses. Canon established many highly reliable single and 
special mutti-coatfng !tdmiques early on. and has undertaken 
scrupulous control or color balauce ever since development of 
the PO lens s.ems. for the EP le11s series. the la~ computer 
simulation techniques are used to determine the ()plimum 
type of coating for each lens element in order to both 
eliminate ghost images and acbleve superior color 
reproduction. as well as ensuring !rUe color balant2 uniform 
among all lenses. · 

NatUral blur effect 
While photographic lenses record three-dtmensional subjects 
as a Bat im~ on film or image sensor. in order to ll(hieve a 
three-dimensional effect. not only must the image which i~ in 
foeug appear sharp. bul the oUl·Of-focus, or "blurred," image 
In front of and behind the fOC\ISed image must be oatural. 
Wh11e It Is of top priority to J!UOOmire the picture quality of 
the in·focus lmage plane, Clnon also analyzes the effects of 
aberration correction and other considerations in the lens 
design stage to ensure that the out of focu~ portion of the 
image appeazs natural and plP.asfng to the eye. Attentton Is 
also paid to fatlors wudated to opticaJ d~gn lfl t.he pursuit 
of a natural blur effect, fnduding devdopment of a drcu.Jar 
diaphragm which achieves apertures with a high degree of 
mundness. 

PAGE 137 
c•mMnMJ.a aww:~~\' ·· 
CCnstpnlly Pursuing the eest: 
Canon's Lens Design Concept 

Superior operability 
No matter .how great a !.ens's optlc.al performance is. It must 
always be kept in mind that a lens Is a tool used (or taking 
pictures ;~nd It must therefore exhibit good. operability. All EF 
lenses are desig11ed to deliver sensitive manual focus. smooth 
zooming, and outstanding operability i.ll gene.tal. From the 
optical lens design stage. Canon lens designers are actively 
involved in the deve!opJTlent of opUca.l systems {su.ch as rear · 
and Inner focusing systems) for achieving faster autofoc:u.~ng. 
better manual focusing performance, quieter operation, and 
multi· group toom systtms for more compact leMes. 

Silent operation 
Came.tas and lenses have become increasingly noisy in teeent 
years, influencing the photographic subject and often cau!lng 
the photographer to miss valuable picture-taking 
opportunities. In EF lenses. Canon has worked actively from 
1he start to develop new technologies to minimize the Af 
drive sound with the goal of producing lenses similar in 
silenct and perfonnanee to manual focus lenses. Since then. 

. Canon has Independently developed two types and £our 
· · models of Ultrasonic motors (USM). and Is quickly neari113 its 

goal of incorporating qulet·operatlon USM In aU Ef leooes. 

Reliability 
To ensure total reliability - quality. precision, strength, shod< 
resistance, vibration resistance, weather resistance and· 
opentlon durability - of every lens in each EF leJ'ls group. 
the various operating conditions each lens is likely to be 
subjected to are surroised and consideration of these opcrat(Jtg 
conditions is made during the design stage. Not only this, but 
eadl successive prototype Is subjected to strtct te$15 until a 
final product is genereted. Thorough quality control based on 
ot1gina! . Canon standards is carried out durlag production. 
Further, new autofocus IUld digital facto~ are constantly bbng 
added. to the Jist of considerations for the Canon standards. 
based on Canon's highly reputed FD lens standards. 

These six design fundamentals are the backbone of modem 
EF lens developmenl Supporting them Is the "Canon spirit'' 
which has produced a constant stream of new technologies 
since the company's founding. and which continues to pulsate 
in Canon's never·endlng efton to realize unrivaled lens quality 
approaching the Ideal 
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D Development of Higb-Perfonnance 
EF Lenses 

1 Challenge to Create the Ideal Lens: 
- Development of High-Performance EF lenses-

The development of an. EF lens staru with mefullislening to 
the opioions and requtsts of act1.1al EF lens user~. 
While the rtqu~ of professional users are ,-ery lmportanl the 
types of users that Canon designs its products fot also indude 
amateurs, advanced amateurs and semi-profe~sionals or :~11 
ages. sexes and walks of life. ln short, Canon products are 
designed for "people who l1>ve photography." Thus. requests 
from all cype.s of users are gathered through various rout~ 
and collected at Canon headquarters. Tbe product planning 
division a11d development division cooperate to closely ana.lyr.e 
the reque~ts and carefully study the marketab!Uty of the 
d.esired lenses. If suffidel\t demand is deemed to vtist for a 
particular lens, a clear concept of a product which will appeal 
to a wide variety of users i3 determined. This concept is then 
carefully studied from both the standpoint o£ the user-i.e~ focal 
length, zoom range. aperture tlltio, closest shooting distance, 
required imaging performan~. SIZe. weighl cost, etc.-and the 
standpoint of the developer and manufacturer, and thus 
further refined Into a concrete plan. Once this stage Is 
completed. design of the actual lens optics begins. Since BF 
lenses combine optical. mechanical and electronic technologies. 
destgne.n~ in charge of various 8re.a5 such as len~ barrel design, 
lens drive design, electronic control circuit design an'd 
Industrial design work closely to~tber from the initial design 
srage througb the entire development pro<:eSs to prOduce an 
optimum lens based on the lnltfal design concept 

Fl~1 Lens Design Proce~ Flaw 
(~ne1111 deaign proeoclure) 

( Actual EF lens design and development processes ) 

Optical lens deSign 
Figure•l shows the lens opti~J design ,prooess ustd by Canon. 
Ooce baste specifications such as focal length and maximum 
aperture are set, the "lens type" is dcter:mined. Thls is wher~ 
the so-allied structure of the lens is decided. The structurl' 
selected here is for all intents and purposes a general 
conjecture of what structure the )eM \vi It likely have, but since 
it bas a large Influence on the subsequent process now. special 
softwore b used to seSTch every possible lens type with an 
original evaluation algorithm used to select the optimum 
solution. Next, the process proceeds to the ioitial design stage 
wbec-e the optimum solution Is analyr.ed based oo Canon's 
own near-axis theory and a~rntion algorithms, and the lnttlal 
shape of ei.ch lens element is detennined. Since this Initial 
design stage fs the most impotfant part of the design process 

· flow, Canoo utilizas analytic soluUons based on theory. a rich 
databank of accumulated data and years of accumulated 
design uperience to establish a system which can detmnioe 
the Ideal final conf&gUration ro a short amount of time. 
Once the initial lens configuration is determined, a super. 
htgb·speed large scale computer ls used to repeatedly perloxm 
the following design cycle: ray traclng - evaluation .... 
automated design .... type/shape change - ray tracing. In this 
process. as shown in ftgure-2. the computer methodically 
varies each parameter such as the curvature of each lens 
surface. the surface lntezval (thickness) of each lens, each lens 
JnttTVII). and tbc motetiO) characteriStiCS or each )eM tO 

= Oomsutr ap~~~~uw = Hu~Nn operatlona 

; At~IWI!ien COITl'ctla~ p.,..,., ...... oll:lnlle 
c~aucce~) 

P"'CIOl"" od~tr..-.tt 

• 
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gradua.Oy progress toward the optimum design oonflguratlon 
io which evexy type of aberration is ~duced to a minimum. 
This part of the process requires the most complicated and 
largest volume of cal01lations In the enure design process. 
With Canon's ori&inal optical design software, however. an 
environment is available In wblch design procedures can be 
carried out interactively and with great eflich!ncy. 
The automated design software used in this process was 
developed independently by Canon based on Canon's o~n 
automated design theories. By ~mply ln{lutting the target 
values. the optimum solntlon for those values tan be obt~ined 
in a short period of time. 
Without havfn8 t.htir train of thought constantly Interrupted by 
mundane pro<:Nures. our designers can smoothly pursue the 
optimum SJ\al design values by setting the starttng data and 
tarxet Vlllues for Input to the automatic design system, evaluating 
the slmnlaUoo results, and settiJ1g the optimllm r&-input values 
for minim.i:dng aberraUons. In thb way. our designers intertet 
With the oomputer to repeatedly make accurate judgmeniS whlcb 
e~tually lead to near-Ideal d~ values. The effed of using 
aspheriea.llense: or special material such ~ fluorite or UD glass 
can also be thoroughly oonsidered durine this process. enabling 
designers to determine whether their use Is necessary or not 
Next. tllklng on ult.ro compact 28-lOSmm zoom hws as <ll\ 

example. we will describe the act11111 de£ign prO<:aSs llow. 
Pig\lre·4 shows the zoom tY1)e sttucture of thls Jeos. The lens 
has a 4-group convex-eoocave-eonvcx-convex construcllon. 
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Oovelopment of Hlgh­
Perfonna~ EF l.en90S 

with the movemet~t of at\ groups linked t.o the womtng action 
and the 2Jld group UsOO £or focusjng. The optimum len.S type 
and power distribution for an ultra-compact zoom Ieos are 
determined bv the' software which determines power 
distribution. At this stage it is possible to estiJllalc various 
spedflcations such as the track of the toom cam, the focus 
extension amoun~ the total length of the lens, the diameter of 
the front lens elmteni and the back focus distance. 
The next diagram, Flgure·5, shows a minimum-element 
eoostru.ction using thick lenses. The shape of each lens was 
selected rrom the optimum solution determined rrom th.e 
specified conditions. At this stage, a simulation of light passing 
through the }ell$ is performed and the mJnlmum number of 
element.-; required for each group is I!Stimated from the w.y the 
llg)rt rays bend. and from the various aberration algortt!JTM 

Ray tracing by computer 

Flgure-5 

... . . · ·~· !f . ... -· 
•: .. 

'1 -~ ,·_ . . . : .ty : .: .... 
. r VJ, ., ,:Ji " ···- · · · -f . . i 'i~·· · f l: . 

Flj:IU1l'·7 

·~LJ . I 

fi' -:. . , ... - · 
I ~l;;fr • J, r, -~ . • 

- ::-. ,-oAJ :..:o...ll-.\1 ~~· ... ·~ --1 
\~- : 

Rgura-e 
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. I 
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II . 
-' 

Fig\lr~9 

I 
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l 
I 

LJ 
Rgure·10 
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length are added Into the equation and :r:~ 
automated design cycle Is repeated ma:.: 
umes while slightly varying destgn facto:-: 
such as glass material and po" i ~ 
distribution. Looking at the final result i: 
Figure-7 and Figure-10, it can be seen tiw. 
the light ray groups converge extremt:: 
weU. 

Lens barrel design 
~ ~?j:.:·. :·:., ... 

11 
.. . Now that design of the optical system :: 

· ·>-..::~ ''"ti[:r.;.:-;1,:~;!,~~; (~'.)."' ,. , .. completed. the process moves to !~~ 

Next, With this lens Ills necessary to eliminate the aberration 
fluctuations caused by the focusing movement of tbe 1st 
group. To do this- otte element is ad~ to the lst group. Since 
the 2nd group shoulders most of the burden oi magnification, 
it must be powerful and sloee il is also the focusing group, 
aberration fluduation caused by zooming and focusing must 
be thoroughly eliminated. Two elements - one positive, nne 
negCJti.ve - are added to make It R three-element group. The 
3n:l group absorbs t.be dispersed light from the 2nd. group. so 
a negative lens 1$ added to OOtTect axial color aberration and 
spherical aberration, making it a Z-element group. ln this 
manner, the minimum number of lens elements i:s 
determlo~d and the result of several repeated automated 
design eyr:les can be seen In Fleure-6. From this it can be ~en 
that the convugco~ o£ the lJght ~ has improved greatly. 
Finally, to better cornet the comati<: astigmatic aberration at 
wide angles, an a..'lpherical e.Jezmnt is added to the imaging 
sum~ Side of the 4th group. wbete the u,bt ray groups are 
relatively far outside the light axis. 
Once the final lens construction is determined, all desired 
specifications such as shoottng distance. aperture and focal 

Flgun.-1 1 
CrotS-Section ofth~ 1!1'24-TOmm IJ2.8llJSM 

des.ign of the lens barrel which must hoE 
the lens elements in preeige position aerordlng to the optl~ 
design values and must move the various lens groups wi'-". 
h\gh precision during woming and focu5ing. Several ba::-; 
conditions are required of a lens barrel as follows: 
(D The lens barrel must. in every coll¢!tvable situation, he.;; 
the _Ieos elements in preCiSe poS1Uon acconll113 to lhe optic:.: 
design values In order to maintain optimum optic~­
performance at all times. 
®Mechanisms must be positioned for superior operability. 
® The size and weight should be appropriate for su.peri~.· 
portability. 
@.The oonstruction should be designed to emure maximu;:; 
mass production stability. 
® The inner walls of tbe lens barrel sbould prevent hanni:i 
reflections. 
@}The barrel should be proVIded with sufOdent mechani~· 
strength, durability and weatherability. 
The factors listed below must be taken Into am~derati·:':: 
when deslplng the lens bamb for EF lenses. whieh ha·.-: 
been made completely electronic. 
e An electronic mount and varlous electrical drcuitry m·._,; 
be built into the lens. 
a A ooo.IDUction which achieves both htgh-speed auto foc:i! 

Pho1~4 Precision toom Cam lens B~!"'~ 
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~ and outstanding manual fo01s opcraUoJl 
,. • Inct.~rporation of new actuators such as USM. EMD, and IS. 

• Multi-group zoom d~ign and rear and loner fOCUSing lens 
designs. 
e Light weight, compact size, and low cost. 
JncorporatiJlg these factnrs has made tens barrel design more 
compleJt and more precise with each passing year. but even 
wttb the increased complexity, however, optimum designs arc 
obtained using CAD (computer·aidcd design), which allows us 
to make designs with a thorough three-dimensional 
understanding of tbe lens construction, and various computer 
simulation technique.~ which let us analyze and opUmize the 
design. To make compact and lightweight lenses, engineering 
p\astJe materials are liberally u~~ed. Such use of engtneering 
plastics was made possible only aiter many years of anal)-sis 
of !he matetial characterlstic.s, the establishment of ultra-high· 
precision molding technology. and countless rigorou3 product 
tesb designed to eNUre ample dttl1lbil!ty and reJ;ability. 

Thorough prolotype pertorman~e checks and reliability 
evaluations 
After a prototype Is made based on the design draWings, the 
lens Is rtgorously tested. to see Jf its performance actually 
satfslles the design goals. Many different tests are carriM out. 
Including ~mpadson \9Ith extsting products o£ the same 
class; precision measurement of spedOcations such as focal . 
length. aperture ·raUo, aberratton correction level, aperture 
efficiency. resoivtna power, MTF performance and color 
balance; field tests under various shooting conditions; 
ghosVflare spot tests: operability tests; temperature and 
humidity weather resistance tests; vibration resistance te5ts; 
operation durabillty tem and shock tests. That information is 
fed back to the design group and the lens is redesiened until 
all the results from these tests saUsfy Canon's standards. 
At present. even leases in the highly-reputed EF le11:1 group 
have to be tosted to ensure they meet Initial goals during 
prototype process before mass ptoducUon begins and the lens 
hits the market as a Canon product. To maintain stable 
prodocl qualicy at the mass production stage. analysis of 
manufactur!ng errors and the setting of appropriate tolerance 
levels obtained from tb.e analysts results using computer 
simulations start1111 from initial development are extremely 
Important factors. In this way. the high performance and 
quality of Canon EF lenses i.s ensured through a (usion of 
:~opbistlcated technologies including aberration correcUon 
&18orfthms and their application, advanced automated design 
technology employing htgh·perlormance computers and 
specialized software, high·Jevel measurement and 
perfarrnance evalu:t.tion tP.chnolngfes. manuf~cturing error 
analy5ls and t.olcraoce setting technologies, and precision 
rnolclius technologies. Thc:n. and only then, are the len.s@S sent 
out into the world proudly bearing the name Canon. 
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Development of High· 
Performance EF Lenses 

2 Byes Fixed On the Future: Advanced 
Electronic Control System Design 

Selection of a new system with 8 view to the future 
In the E.OS system. why Is rangefindtng carried out in the caJl\ef.! 

body and lens drive c:arrted out by 8 motor built Into each lws? 
The answtr goes back to 1985. wben in order to respond to the 
new trend in SLRs toww.ds full·fleclged autofo01sing, mo....t AF 
SLR camera makers other than Canon opted for a body 
rangeimdinglbody drive system (a system where the AF drive 
motor 1s built Into the CiiiDeta bocty and Ieos drive iS tmied out 
through a mechanical coupler). This system works well with 
3tandard zoom lenses and lenses ol standard foe<U lengths: 
however. when considering the biggest feature of an SLR - the 
abtlity to intercbanae all types of lenses from fisbeyes to super­
telephotos - Canon decided not to use It for the foUowing 
reasoru~: 

<D Since one motor must be able to handle the load or ell 
types ~r Interchangeable lenses (which can vary In focus 
torque· by as rouch as a {jctor of 10), ~m effidency is poor. 
® Inserting an extender between the le.M and bodv breaks 
ilie lnechanical linkage used for transmlttrog AF drt~ pm"!.r. 
impeding future system expansions. 
@ For a camera which must provide constant perfonnance tn 
aU types nf environment:! from Arctic c:old to tropical heat, 
re}yjng on one motor for aU lenses i~ undesirable in terms of 

. environment le3.istance and operation durability. 
Ill addiUon to these basic teclmological weak points, the in· 
body motor system does not confoctn to Canon's basic cona:pt 
of mechatronics camera system design, which emphasizes 
system efflciency and £lexibtUty by allOWing the ideal actuator 
for each task to be located close to the corresponding drive 
unit end enabling electronic control of all data transmission 
and drive operations. 
MoreOYer, Canon also fudged that this trend toward automation 
not ooJy ~ncerned the simple addition of an autofOC1lstng 
function to SLR cameras, but signaled the arrival nf an 
inn~ative period which would not matare untJJ sometime later 
to the future. Canon looked at the advanced technologies ll was 
developing at the time. such as USM. BASIS (Base-sto~ l.mage 
Sen..qor) and F.MD component technologies, and carefully studied 
them from the viewpoints or the fusion of ionovative 
technologies and new functions (autofocus) and the future 
potential for technologic:al development, aod declded that for 
both users and Canon to take a bold leap forward. the best 
course would be to shake off old, Impeding tecbnoklgies Md 
build a new system which will eventuaUy s~trpass all other 
S)':'ltem:s. Thu.:s.. Ctuaoll decided to dr.velop the E.OS system bDSCd 
on Canon's ori.l:inal body focusing/in-lens motor drive ~tern 
and fully·clectronic mount system. 
Proving that Canon's decision was correct. other camera 
cornp;mies begao Incorporating in-lens motor drive systems and 
eliminating mechaniailly-mounted data oommunlcaUon systems. 
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FlgutO•l '. Can!IOI System BaSIC SltUCture 

Basic EOS system control structure 

b<-~+-Uiln fiiiiiOt 

~~1-#+--s.b IMIIr 

The EOS systeJTl is centered around regular and digital 
~::amera bodies and consists of various components such as a 
full line o£ EF lenses and flashes. From an overall system 
control standpoint, the various sensors. mlctoprocessors, 
actuators. light emitters. electtonic dials. input switches and 
power sowces are skillfully intertwined. end the varlous 
functJons of aU the different oomponents work together to 
operate systematically as an image expression tool {or 
recording and expNSStng selected lnstaniS in the flow of time. 
The three main ftatures or thts system are as folio~: 
CD Muhi·process(lT system control · 
The high-speed super-microcomputer In the camera body 
Interfaces with the m!<:T"Oromputers In the lens and flash (for 
high-speed data processing, calcuJalion and data 
communication) to carry out high·level system operation 
conttol 
® Mll.ltl-actuator sy5tem 
The ideal actuator for each drive unit ts located in the ViCinity 
of the drtve unit. Conning an integratoo multi·aduat.or system 
which realizes high· level auto1Il3tion, high efficiency and lrigh 
performance. 
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® Fullv.clectronic interfaCAlS 
All trM'sfer nf data between the body, lens, and Oash ~ 
out electronically without a single mechanical link~•·· 
not only Increases the functiOllality of tbe present syst{·r.-. 
also forms a network ready to accept future 
developments. 

Fully electroni~: mount system and data communications 
The \tey to the realization of Cully electronic data tr 
between the body and len..-; is the EF mount This Is a 
mount having an attachment rotation angle of 60° ~-x 
flange-back distance (distance from the mount ref~: 
surlace to the focal plane) of 44.00mm. 
lnformation tra11srer between the body and lens i3 carri~ 
instantaneo~y via 8·bit bidirectional digital 
using three pairs of pins and contad.9 from the eight pb 
the body mount and the seven contacts (which inc: 
common contacts) on the lens mount. Fout type~ 
commands are sent from the camera's high speed sc~ 

· microcomputer to the lens: 
CD Send the spedfled lens data 
@ Dnve the lens as specified. 
® Close the diaphragm by the spedffed number of Slop$. 
® Open the diaphra&m to the full-open position. . _ 
Primary data sent from the lens ln response to commanc ·!;./ 
is sbown in Table·!. Data oommunicatloru; are carried ·:>lti 

IDIJJledlately after the lens is mounted on the bod~· UJ3 
thereafter whenever some type of operation i.1 carried : 'lt. 
Transfer of approximately 50 rypes of data is pe.rfonnec 1r: 

real·tlme according to the sltuatJon. 

Table-1 Data Communloellon Cont11nt 

l .l'ecuslllll Mg Cl-quWiy 
(ltr.o; poo;!dcn) 

U .on:s - nelo• ,.,;:mn .. IDaor 

• 

• 

PAGE 11113' RCVD AT 6130/2009 3:28:35 PM [Eastern Daylight rone) a SVR:USPTO.fFXRF-6/41 • DNIS:2702131 • CSID:4154334033 a DURATION (mm-ss):06.08 



OITCAN-00000253

' •• • ._,, ol• • 

EI6/26/28EI9 81: 26 4154334833 

Advantages of the fully electronic mount system 
~atures of the large·dtaineter, fully electronic mount include 
;:':~ following: 
· ~ Realization of quiet. high·speed. high·prccision AF. Since 
~ . .- optimum aduator can be selected and lncorporated in 
t--'ch lens. silent, fa~t and accurote au.tofocuslng can be 
~all zed. for all lenses from fisheyes to supet·telepbotos. 
:~ Realization of quie t, high·preci$ion aperture control. By 
·.::corporatlng the ideal EMD in each lens. high-precision 
~gital d.i.aphragm control Is realit:ed. 
:1; BuiJt-in BMD allows the aperture to be closed down fcx 
·~eck.ing the depth of field at the touch of a button. Moreo~r. 
:1ie built-in EMD improves sequence control freedom by 
'iitowing the aptrture to remain stopped down during 
.:~'ntlnuous shooting to increase shooting speed. 
·6 The fully electronic aperture amtrol system has permitted 

· :.'le development of TS·E lenses - the world's first lenses 
0\"hlch tilt.and shift with fully- a~t!Omatic diaphragm operation. 
~ Achievement of the large-aperture EFSOmm fl l .OL USM 
:ens. (A feat only physically possible thanks to the large· 

. ~amete.r BOS mount) • 
· ~ Realir.ation of £ulf.frame viewfinder coverage. (VJrtuaUy 
: ;)0°.1o cove1'38e is realized tn EOS·l series cameras.) 
'D Elimination of viewfinder and mirror blockage with super­
:~lephoto lenses. (There i$ no darkeni~g at the top of the 
'tewfulder area or blocklng of minor opuation even.with the 
!fl2D0mm f/5.6L USM.) 
~ When u~ing a zoom lens which varies th~ maXimum 
!!'frl~ aa:ord1ng to the focal length, aperture values which 
~e calculated by the camera or set manually (except for 
!";laximum aperture) are autornatieally compensated so that 
:.'le aperture setting does not change during %OOmJng. For 
~xarnple, when using the BF35·330mm £/3.5·5.6L USM with a 
manually set aperture of f/5.6 or smaller. the aperture setting 
.loes not change when the lens Is zoorntd even though tbe 
:ens' maximum aperture value changes. This means that 
-;.·hen using a handheld exposu.re meter or flash meter to 
~etermine the appropriate camera settings for a certain scene. 
you can simply set the aperture value manually according to 
:he meter readiug -..ithout won:yil\g about the zoom positfon. 
!> Since It automatically compensates aod displays the 
~hange ln tbe lens' effective F·number whtn an extend.n is 
mounted. ~n when using a handh~Jd meter oo additional 
.:ompensatiOJ1 is needed when you 5ct the camera acanding 
!o the metering reading. 
~ Being able to make the rear aperture of the lens larger 
;han before 15 benefiCial for impt01.1ing margiilallllumlnaUoo 
!n the optical system. Advantages are also gained 1n tenos of 
.:)plical pedorman~ improvement Wilen an utertrii!T is used 
~ith a super telephoto lens . 
.!D Since the (ully·eltctronic mount $y~ern has none of tbc 
shock, operation noise, abrasion. play, lubrication 
requirement&, poor mponse, reductions in precision caused by 
!ever operation or design restrictions related to linkage 
mechanisms present In systems which usc mechanical 
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Oevelopmeflt of l'flg!). 
Perfonnanoe EF LD:ISBS 

linkages to transfer data. operation reliability Is significantly 
improved. 
@ There is no need for the mechanical auto diaphragm 
linkage mechanism or aperture control mechanism in the 
camera bo<ly. making possible a lighter and rnore compact 
body de1>ign together with irn.proved system operation 
rellab1li1y. 
@ A lens operaUon self-test system u.~ng the lens' bu.ilt·in 
mlaocomputer {which displays a warning in the camera's 
LCD {Liq\lld Crystal Display) panel ln the event of a 
malfunctlon) ensures high reliability. 
® Since all control is carried out electronically, designer& 
have great Oex.lbility With regard to incorporating future new 
technologies such as image stabilization and improving 
camera performancz . 
Compatibility with new teclmologies and future system 
upgrades bas already beeo proven with increased AF 

· functJonallty (higher speeds, better predictive autofocus for 
mOVing subjec:u:, multi-point auto!oeusing compatibility). the 
achievement or auto.aperture TS·E lenses mentioned above, 

: the use of USMs in mO$t BF lenses, the development of the 
first \mage stabilizer lens in the worl.d, and the creaUon of a 
digital SLR cam~ra system that can wofk With all EF lenses. 

Pll011>5 ElectroniC Mo1111t­
Body Side 

?hoto-6 Eleolronle MOIII'lt­
LaM Side 

PMI0·7 Movnt.d Lans iledronie PCB 

----...;__;13/.:...;_13~ a RCVD AT 6130/2009 3:28:35 PM ~astern Daylight frme] • SVR:USPTO·EFXRF~/41' DNIS:2702131 a CSID:4154334033 • DURATION (mrn-ss):06.08 177 



OITCAN-00000254

.. ,, 
06/26/2009 01 :26 4154334033 

f . 
/ 

J 
/ 

I 
I 
I 

)o : WsiYJ,M ;}4"1) 
I 
I 

froJn: ~bJI dt)/tJm 411J 

.RECEiVED 
CENTRAL FAX CENTER 

JUN 3 0:2009 

I:L f"?'J ( JiJ<)4j;J <11v-tl sk.f) 

Pa>< : s-7; J.ro 213/ 

PAGE Ell 

PAGE 1/13 • RCVO AT 6/30/2009 3:28:35 PM [Eastern Da~ight Time) • SVR:USPTO.fFXRF·6/41 * DNIS:2702131 • CSI0:4154334033 • DURATION (mm-ss):0&-08 



OITCAN-00000255

- . . 
136/26/213139 131 .~26._ 4154334833 

Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requirfils that you be given certain information in connection 
with your svbmission 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) furn ishing of the information solicited Is voluntary: 
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark 
Officg is to. process and/or examine your submission r~lated to a patent application or patent. If you do 
not furnish the requested information, tne 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 ~expiration of the patent. 

The information provided by you in this fonn will be subject to the .following routine uses: 

1. The Information on this forrn 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 Oepau1ment of Justice to determil'le whether 
disclosure of th~e 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 
presqnting evidence to a court, magistrate, or administrative tribunal, including disclosures to 
opposing covnsel in the course of sGUiemer\t 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 a$Sistance from the Member with respect to the subject matter of the 
record. 

4 . A record In this system of records may be disclosed, as e routine usll!, to a contractOr of the 
Ageney having need for the information In order to perfonn a contract. Recipients of 
information shalt be required to comply w ith the requirements of the Privacy Act of 1974, as 
amended, pursuant to 5 U.S .C. 552.a(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 rovtine use, to the International Bureau of the 
World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

e. A ~rd in.this system of records may be disefosed. as a routine use,' to another federal 
agenoy for purpo$es of National Secu~y review (35 U.S.C. 181) and for review pursuant to 
the Atomic Energy Act (42 U.S.C. 218(<:)). 

7. A record from this system of records may be disclosed, as a routine v~e. to the Administrator, 
General Services. or his.lher designee. during an inspection of reoords conducted by GSA as 
part of that agency's responsibility to recon'lmend improvements in records management 
practices and programs, under authority of 44 U.S. C . 2904 and 2906. Svch 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 di~losed. as a routine use. to the pubfic after 
either publication of the application pursuant to 35 U.S.C . 122(b) or Issuance of a patent 
pursvent to 35 U.S. C. 151. Further, a record may be disdosed. subject to the limltaUons of 37 
CFR 1.14, a& 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 appllcat!on open to public inspectlon or an 
Issued patent. 

9. A record frorn this eystem 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 taw or regulation. 
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.IN THE UNITED STATES PATENT ANOTRADEMARKOFFlCE 

APPLICANT: 

.APPLICATION NO.: 

COJ'-fFIRiV1A TION 
NO.: 

FU.JNG DATE: 

TJ.TLE: 

EXAMINER: 

GROUP ART UNlT: 

ATIY. DKT. NO.: 

Neal E. Solomon 

111825,521 

6134 

JUJ..Y 6, 2007 

DKHTAL IMAGlNO SYSTEM 

lJSMANKHAN 

2622 

N/A 

MAU. STOP. AMENDMENT 
COMMISSJ.ONER rOR ,PATENTS 
P.O. BOX l450 
ALEXANDRIA, VA 22313-1450 

AMENDMENT A 

This amendment is in response to the communication June 4, 2009. 
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TN TiiE CLAIMS 

Please amend c.:) aims .1 -10. 

I. (Cancelled.) 

2. (Cancelled.) 

3. [Cutrently Amended] A syste!l'\ M elairReEI i•.~ el&iffl 1 iA wJ:tieh the tyl"e ef 

alfretioa e~)31ieEI by the digital signal preeesser fer Sj:)eeial effeslsj 

A digital imaging system for image filtration compJ;sing: 

A digital camern mechanism, nn optical lens mechanism, a digitat sensor. ~1 

microprocessor, a digital signal processor, an application specific integrated circuit. 

SYStem softwate, a database management system and a memory storag~ sub-systeln: 

wherein the optical lens mechanism is a fixed focal length: 

wherein the aberrations fro.m the optical lens mechanism are corrected by 

applying digital filtration by using the application. specific integr;ated circuit ao.d digital 

signal processor: 

wherein a microprocessor is used to pw:ovide digital and optical data to the digiti!! 

signal processo,L 

wherein the system softwa~:e is organized to identify specific optical aberrations 

and to access the database to identify specific corrections to the abcn"Btions: 

wherein the system softwar.e forwar.ds. the data file from th.e digital ~nsor to the 

digital processor_; 

wherein the digital signal processor selects a specific nrocedure to optimize the 

in:rage and corrects the aberrations; 

wherein the data tHe~ are forwarded from tbe digital sensor to the digital signal 

processor by an application specific integrated circuit: 

wherein the digital signal processor applies a fa.'it Fourier transtbm1 to $e!! 

digitnl file in order to satisfy a. user specified special eiTect$ function; 

wherein the digital signal processor modifies the digital t11e by applying the 

special effects function; and 
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wherein the modified digital file consisting of the digital data optimized from the 

aben·ations that are corrected from the original optical image is stored in memorv.;-tlfKI 

.. fein the eigitel file i~ !iteree in fflelftery. 

4. (Cum~t\rly Aro.ended.J A syste.m oo ~lruf3'leEl it'\ eiMAE~ 1 iA wJ:tieh the type ef 

filtTEt1l6ofl Rf>plieEJ ey t~e d:igi~l sjgJtal J3Fe8eSSOf ftt'e Rj3f)l.iee el)ly tB S~esi"fte eBjeets; 

A digjtal imaging svstem fot image filtrntion comprising: 

A digital camera mechanism. an optical lens mechanism. a digital sensor. a 

microprocessor, a. digital signal processor. an aoplication specific integrated cjrcuit. 

system software, a database management system and a memory storage sub-system; 

wherein the optical lens mechanism is a fixed focal length: 

wherein the aberrations from the optical lens mechanism arc corrected by 

applving digital filtration by using the application specific integrated circuit and digital 

s.ignal mocessorj 

wherein a microprocessor is used to provide digital and optical data to the digital 

si~al processor: 

wherein the system software is organized to idcntifv specific optical aberrations 

and to access the database to ideptify specific corrections io the aben'ations; 

whe~;ein the svstcm. so:ftware forwards the data ffie from the digital sensor to the 

digital processor.: 

whercjn the djgital signal processot selects a specific procedure tQ optimize the 

image and correct~ the aberrations_; 

wherein the data~ .me is~ forwarded from the digital sensor ffi-tt* 

ffi:iGrej3;=ee.e9Stlf ARe to tbe digital signal processor; 

wherein ~ i! digital file is analyzed by the mica"'processor to separate specific 

objects in the image using the differentiation of the depth-of-field; 

wherein the digital signal processor applies filtration only to specific objects in 

the image; 

wherein the aberration5 ofthe specific objects are con·ectcd: and 

wherein the digital signal processor forwards the modified digital file to storage in 

memory. 
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5. (Caocelled.) 

6. (Cancelled.) 

7. [Cut·re.ntl.y Amended] +he s~·stem ef slaim l eeR~prising: 

A digita.l imagiJJg system for image filt01tion comprising: 

A digital camera mechanism. an optical lens mechanism, a digital sensor. a 

microprocessor. a digital signal processor. an application specific integrated circuit, 

system software, a database management svstero and a memory storage sub-system~ 

wJ]erein the aberrations from the optical lens mechanjsm are corrected by 

!m.Plving digital .filtration by using the application specific integrated circuit and digital 

signal processor; 

wherein a microprocessor is used to provide digital and optical data to the digital 

signa) processor; 

wherein the system software is organized to identify specifi.c optical aberrations 

and to access the database to identifY specific corrections to the aberrations: 

wherein the system software forwards the data !He from the digital sensor to the 

Q!gital processor: 

wherein lhe digital sjgnal nrocessqr selects a specific procedure to optimize the 

ffilage and corrects the aberrado.n.t; 

wherein the leJls type is a zoom lens; &flt4; 

whereio the lens focal length altemates from specific fixed focnl length lens 

sertin.gs in a successlon of steps~ ~ 

wherein optical aberratio.ns are corrected with digital filtration to modifY multiple 

images fro1n different focal lengths in a successjon of data files; and 

wherein the modified digital file consisting of the digital data optimized frolJl the 

aberratiot)S that nre corrected from the original optical image is stored in memory. 

8. (Cancelled.) 
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9. [Currently Amended) The system afelffifft l; 

A digital imaging system for image ftlt~tion. c12mmising; 

A digital camera mechanism. ao optical lens mechanjsm, a di~tnl senso(, n 

microptvcessor. a digital signal p!'(.lcessor. an application specific integrated cjrcuit. 

system software, a database management system and a memory storage sub-syste~ 

wberein the aberrations from the optical lens mechanism are COtTected by 

mplying digital filtration by using the application specific integrated ciu;yit and di8lli!l 

signal processor; 

~in a microprocesoor is used to provide digjtaland optical data to the d.iltitru 

signal processor; 

whe.r.ein the svstem softwat~ is organized to ideotifv specific optical aberrations 

and to access the database to identify specific corrections to the aberratjons; 

wherein the svstem SOftware forwards the data file frotn tb.e d igital Sensor to the 

digital processor; 

wherein the digital signal processor selects a specific procedure to optimize the 

image and corrects the aber,rations; 

whcrejn the system uses a video camera to capture moving objects; 

wherein the type of filtration applied by the digital signal processor is applied to 

specific moving objects; 

wherein the digital image that is captured is forwarded from the d igital sensor te 

the miera.JlFeGeSSet· aad to the digital signal processor; 

wherein the a digital file is analyzed by the micropr<>Cessor to separate specific 

objects in the image using the temporal differentiation of caching in which successive 

images share geometric elements; 

wberein the digital signal processor applies filtration only to a specitic continuous 

object tbat is isolated and is in motion~ 

wherein the digital signal processor forwards the modified digital file to be stored 

in memory. 

1.0. (Cunently Amended] T:he system efelaitfl l~ 

A digital imaging 5"-'Stem for imaae filtration comprising: 

5 

PAG£ 7/16• RCVD AT 717/20091:15:20 PM [Eastern Daylight Time) • SVR:USPTo.£FXRFo5/3 1 DNIS:2702131 1 CSID:4154334033 1 DURATION (mrn-ss):04·20 

PAGE en 



OITCAN-00000261

a7/e2/2889 23:12 41 54334833 

A_ digital camera mechanism, an optical lens mechapjsm. digital seJ:ISOrs. a 

llltcroprocessor, a digital !ligo.!ll..m:.ocessor. an application specific integrated circuit, 

system software. a database Qlanagement system and a memorY storage sub-system; 

wherein the aben-ations 6·om the optical lens .mechanism are corrected by 

applying digital filtration by using the agplication specific integrated circuit and digital 

signal processor; 

wherein a microprocessor is used to provide digital and optical data to~digital 

signal processor; 

wherein tbe system software is organized to identify specific optical aberrations 

and to access the database to identifi specifi.c corrections to the abermtions~ 

wherci!l the syste.m software forwards tbe data :Ak from the digjta.J sensor to the 

digital processor; 

wherein the digital signal processor selects a specific procedure to o..Qtirojze the 

image apd corrects the aberrations: 

wherein a network of digital imagi.ttg sensors is linked together in a fixed 

strucrure; 

wherein the network is coordinated to track specific ohjccts thnt are within its 

collective field ofvisio.o; 

wherein tm network. captures images of objects using the digital imag\n.g sensors; 

whet·ein the individual digital imaging sensors forward the imagin.g data to a 

central d igital signal processor~ 

wherein the image aberrations are· corrected ; and 

wherein the imaging data file is fo1warded to storage in meroor'Y. 

ll. [New claim] Tbe system of claim 3: 

wherein the special effects function is a color enhanciog function. 

12. LNew claim) The system of claim 3: 

wherein the specjal effects ii.mction is a diffusion ii.mction of soft effect. 

13. [New claim] The sylltem of clajm 4: 
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wherein the subject is isolated by foc·using on the subject and naiTowing the depth 

of field range by manipulating the aperture. 

14. [New claim] l 'b.e system of claim 4: 

wherein filtration is applied only to the background of an image exclusive of 

specific selected objects. 

lS. [New claim] The system of c laim 4: 

wherein specific color filtra6on is applied to o~jects. 

16. [New claim] The systcro of claim 4: 

wherein specific. fi ltration applied to specific objects is soft effects. 

17. [New claim] Titesystcm ofclaim7: 

wherein as the z.ooro lens changes focal length positions, the system anticipates 

the direction of zoom h~llS changes to accelerate the tiltratioo modificatio.ns. 

18. [New claim] The syst¢J)) of cla.im 9: 

wherein a specific continuous o~ject js selectively futered with soft effects. 

19. [New claim 1 The system of claim 9: 

wherein the background of the image is filtered independently of the moving 

objects. 

20. (New claim] The system of claim 9: 

whert:in multiple moving objects are ttacked and differentiation between objects 

is made by changing the depth of field of the o~jects. 

21 . [New claim] The system of claim 1 0: 

wherein as an object moves through the sensor network, the system sensors are 

coordinated to band off the o~ject to othc~: sensor.s on the grid. 
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22. (New claim) The system of claim 10: 

wherein the background of the image in the sensor netwo.rk is selectively filtc.red. 

23. [Amended c laim] A method of Ul'lage .filtration which comprises: 

A digital camera mechanism, an optical )ens mechanism, a digital sensor, n 

microprocessor. a digitnl siena! processor. an application specific ;megrnted circuit, 

system software. a database management system and a memory storage sub-svstem; 

wherein the aberrations from the optical lens mechanism are con·ectcd by 

applying digital filtration by using the application specific integrated circuit and digit~ 

signal processor. the method consi.st\ng of; 

forwardi.ng the data rue from a digital sensor to a .misr:&p.re~ eAEl tea digital 

signnlpr(lceSSN by an application specific integrated dr.cuit~ 

m:...oviding digital and optical data to the digit;!) signal processor; 

identizying specific optical aberrations and accessing a database to identifY 

specific corrections to the aberrations; 

~cting a specific procedure from the database using a microprocessor to 

optimi.7.e the image ans) correct the abeJTations.:. 

applying digital .filtration by using an application sneci:fic integrated. circuit and 

digital signal processor to correct digital or optical aberrations: 

applying a fast Fourier transform to me~ digital fi le in order to satisfy a user 

specified special effects function~ 

modifying the digjtal file by applying the special effects function using the digital 

signal procesS(Ir; and; 

sto•ing the digjtal ftle in memory. 

24. [New claim] The method of claim 23 fiuthcr comprising the slcp of: 

applying the special effects function as a color enhancing function . 

25. LNew claim] The method of elaim 23 further comprising the step of: 

applying tbc special effect8 function as a diffusion function of soft effect. 
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26. [Amended claim] A method of image fj ltration which comprises: 

A digital camera mechanism. an optical lens mechanism. a digital sensor. a 

m.i.croprocessor. a digital sig.oal processor, an application specific iutemted circuit, 

~ystcm software, a database management system and a memorv storage sub--system~ 

wherein (he abcn"Btjons from the optical lens mechanism. are corrected by 

applying didtal .filtration by using the apPlication soeciftc integrated circuit and digital 

signal processor. the method consisting of: 

forwarding the data Qe from a. digital S¢1lSOt te a n~iet'o.:proeesSef 9:RE:i tO !! tfle 

digital signal proce~sor; 

analyzing the!! digi.tal file by a microprocessor to separate specific objects jn the 

image using the differentiation of the de.Pth-of-field; 

providing digital and optical data to the digital signal proces.sm:; 

identifving specific optical aberrations and acce8Sing a database to identify 

specific coJrectiOJ.'lS to the abCnations; 

selectio&-a specific procedure from the database using a microprocessor to 

optimize the ima~e and com:ct the abeJTations; 

applying digital filtration by using an applicatio~:~. specific integrated circuit and 

djgital signal pr.ocessor. to correct digital or. optical aberrations: 

correcting the aberrations of the specific object~ in the .image by applying the 

digital signal processor filtration oAly to speeii.ie ebjeets iR tl:te image; and 

forwarding the modified digital file from the digital signal process to storage in 

memory. 

27. [New claim] The method of ci.Um 26 further comprising the step of: 

applying specitic color filtration to o~jects. 

28. [New claim] lbe method of claim 26 further comprising the step of: 

applying soft effects filtr.cuion to specific o~jects. 

29. [Amended claim] .A method ofimage filtration comprising: 
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A digital camera mechanism, an optical lens mechanism. a digital sensor, a 

microprocessor. a digital signal processor. an application specific integrated circuit. 

system software, a database management system and a :m.emorv storage su.b-system: 

wherein the abenations from the optical lens mechanism are corrected by 

1\pplyioe: digital filtration by usiog the application specific integrated cjrcuit and digilru 

sib"tlal orocessor. the method consisting of; 

alternating the lens focal length of a zoom lens from specific fixed focal length 

lens settings in a succession of steps; 

creating digital 'files corresponding to each focal length le:ns setting; 

forwarding the aigital f.nes dat.1. from a digital sensor to a Misroprose5ser AAe te 

tbe digital signal processor; 

providing digital and optical data to a digital signal processor: 

ideiJtifyi.ng specjfic optical aberrations an.d accessing n database to identify 

specific corrections to the nbeqntions; 

selecting a soecitic procedure from the database using a microprocessor to 

optimize the image and correct the aberrations: 

applving digital filtration by using an application specific integrated cjrcuit and 

digital signal processor to correcl digital or optical aberrations: 

correcting optical. aberrations with digital filtration to modify multiple images 

rrom diffcreot focal lengths in a succession of datn files; and 

storing tbe modified digital tiles in memory. 

30. [New claim] The method of claim 29 furthel' comprisjng: 

wherein as the zoom lens changes focal length positions, a.n.ticipating tbe direction 

of zoom lens changes to accelerate the filtr.ntion mod.ifications. 

31. (Amended clrum] A method for image filtt:ation comprising: 

8. digital camera mechanjsm. w optical lens mechanism, a digital sensol'. a 

micropmcessor. a digital signal processor. an aop!ication specific integrated circui.t, 

~em software. a database management system and a memoa storage sub:svst.cm: 

10 
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wherein the aberrations from the optical lens mechanism are corrected by 

gpplying digital filtration by using the anplication specific integrated circuit and digital 

signal processor. the method consisting of; 

capturing moving objects using a video camcr.a; 

forwarding the digital i~age data that f.s arc captured frorn the digital sensor to a 

!:!!ierepFeeesser e;Ra le e digjtal signal processor: 

ClWI)'if\g filtretil:lfl ey ~ tAe EJigita} Sigfle.J proeesser ta Sf>eeifie R'IEl"iiRg el,jeats; 

providing digital and optical data to a digital s ignal processor: 

identifying soecific optical aberrations and accessing a dat.abase to identify_ 

specific corrections to the aberrations: 

s~Jecting a specific procedpr:e froro the database using a .microprocessor to 

optimize the image and correct the aberration.s: 

analyzing tl:le ~digital file by the microprocessor to separate specific objects Ul 

the image; 

using the tc.roporal differentia6on of caching in which successjye images shnrc 

geometric elements; 

applying filtration only to a specific contiouous o~ject that is jsolated and is in 

motion by using the digital s;gnal processor; 

correcting opti.cal aberrations with digital filtration; aod 

storing the moditied digit.<tl processor in memory by forwarding the file from the 

digital signal processor. 

32. (New claim] The method of claim 31 further compdsing the step of: 

ftlteri.og with soft effects a specific continuous object. 

33. [New claim] The method of claim 31 further comprising the step of: 

filtc:ring the background of the image ind~endently of the moving o~jects. 

34. [New claim} The method of claim 31 futthcr comprising: 

tracking multiple moving objects: and 

differentiating betweco objects by changing the depth of field of the objects. 

11 
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35. [Amended claim) A method for image filtration comprising: 

AJ!igjtal camera mechanism. an optical lens mechanism, digital sensors ... a 

microprocessor. a digital signal processor. an applicatioo specific integrated circuj!,. 

§.Ystem software. a database maoagement system. and a memory storage sub-systetn; 

wherein the aberrations from the optical system are corrected bv applying digital 

filt{'8tion bv using the applicat ion specific integrated circuit and digital signa\ processor. 

the method consisting of: 

linking a network of digital imaging sensors together ill a fixed stntcture: 

coordinating the network t<1 track specific objects that are within its collective 

field of vision.; 

capturing the network images of objects using the digital imagiug sensors; 

forwarding the imaging data from individual digital imaging sensors to a central 

digital signal processor; 

analvzing the images in the digital signa l processor by using the microprocessor 

to seoarnte specific images in the network; 

providing digital and optical data to the digital sienal processor; 

.identifying specific optical aberrations and accessing a database to identitY 

SJ?eCific correction$ to the aberl'8tions: 

selecting a specific orocedure to optimize the image and correct th.e aberrations~ 

!ID>lying digital filtration by using an application specific integrated circuit anq 
digital signal processor to correct digital or optical aberrations.; 

con-ecting optical aberration~ with digital filtration; and 

forwarding the consolidated imaging data file to storage in memory. 

36_ [New claim] The method of claim 35 further comprising the step of: 

coordinating the hand off of the object to other sensors on the grid as objects 

move through the sensor oetwo~:k. 

37. [New claim] The method of clairo 35 further comprising the step of: 

12 
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· · th or network by djfferentiating the filtering the background ofthe tmage m .e scn.s · 

o~jects. 

13 

PAGE 15/16' RCVD AT 717120091:15:20 PM ~astern Daylight Timej• SVR:USPTO.£FXRF·5/3 1 DNIS:2702t31 1 CSID:4154334033 • DURATION (mm-ssj:04·20 



OITCAN-00000269

- 0 •• 

67/62/2689 23: 12 4154334833 

ABSTRACT 

A system is disclosed for the automated correction of optical and digital aberrations in a 

digital imaging system.. The system includes digital til:tration and digital system 

correCtions to optical and digital aberrations. The system addresses jssues irt ~till and 

video photography that are presented in the digital imaging environment. 
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RECEIVED 
CENTRAL FAX CENTER 

July 7, 2009 

Mr. lisman Khan 

Patcn.t Exami.oer 

U.S. Patent Office 

P.O. Box 1450 

Alexandria, VA 22313 

Dear Mr. Kahn: 

JUL .91 2009 

Responsive to our July 7 , 2009. phO!Ie call, please fmd the amendments to the 

claims that were submitted in response to our communication. Jw1e 4, 2009. 

Please note that the independent claims are modified as we discussed. l believe 

that they are struct\Jred precisely to meet your specifications. 

Jf you have any questions a.bout this, please contact me at the number below. 

Please send all correspondence to: Neal Solomon. P.O. Rox 21297, Oakland, CA 94620. 

I appreciate your assistance in processing thi.s application. 

l enjoyed our call and look forward to working with you on this matter. 

Yours very truly, 

Neal Solomon 

( 415) 334-5600 
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IN THE CLAlMS 

I' lease amend claims 1-10. 

1. (Cancelled.) 

2. (Cancelled.) 

3. (CutTently Amended] ~ysteffl ft:HJai~'ReEi iF> elail.'l'l 1 i.A:wbieh t'h" type-ef 

QtmtieH aJ)f)liee l;Jy tfie aigi:tat StgR9) fiFeeessor for spesial effeets; 

A digital imaging system for image filtration comprising: 

A digital camera mechanism. an optical lens mechanism, a digital sensor. a 

microprocessor. a digital signal processor, an application spccjfic integrated circuit, 

system software, a database management svstem and a memorV storage sub-system: 

wbcrein the optical Ieos mechanism is a fixed focal length; 

wherein the aberrations from the optical lens mecha1\ism are corrected by 

applying digjtal ftltration by using tlle application specific integrated circuit and digitnl 

signal processor: 

wherein a microprocessor is used to provide digital an.d. optical data to the digijal 

signal pr<."ICCSsor~ 

wberein the system software js organized to identify speci.fic optical abetT.atiQm 

and ro access the database to identify specific corrections to the aben:ations: 

wherein the system software forwards the data fi!e from the digital sensor ~ 

digital processor,; 

~rein the digital signal processor select~ a specific procedure to optimize the 

image and corrects the aben:ations: 

wherejn the data rue +s ~forwarded from the digital sensor to the digital signal 

processor by an application specific integrated cit:cuit; 

wherein the d\gital signal processor applies a fast Fourier transform to the~ data 

fjle in order to satisfy a user specified special effects function; 

wherein the digi.tal signal processor modities the data file by applying the special 

effects ftmction: and ·. 
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wherein the modified data file consisting ofthe digital data optimized from the 

aberrations that are corrected from the original optical imag_e is storeg in memory.~ 

wherein the d igital file is stared in metfle"'·· 

4. [Currently Amended] A-S]·sten=t as elaimea ia elainl 1 ifl wl:tieh the t:Yi)~ 

filtratieR ~p.lie&re;• t~e d.i-'~ite.l ~ igasl pl"eee!lSEif &t'e epfjliee QAt:y te speetf.i.e eejeet!t: 

A digital imaging system for image ftltration comprising: 

A digital camera mechanism, an optical lens m.echanism. a digital sensor. a 

microprocessor. a digital signal processor. an application specific .imegrated circuit. 

system software, a database manaeement system <'lnd a memory storage sub-system; 

wherein the opticalle.ns mechanism is a fixed focal length; 

wherein the aber~·ations from the optical lens mechanism are corrected by 

applying t.!i.gital filtration by using the application snecif.ic inte21·ated circuit ao.d digital 

signal processor; 

wherein a microprocessor is used to provide digital and optical data to the digital 

ggnal processor; 

wltercin U\e system so~are is organized to identify specific optical aberrations 

and to access the database to identitY soecific corrections to the aberrations: 

wherein the system software forwards the data tHe fi•otn the d igital sensor to d1c 

digital processor; 

wbqeio the digital sjgnal processor selects a specific procedure to optimi~ the 

image and cmTects the aberrations: 

wherein the Qa1a ~ fHe ~ ~ fotwarded from the digital semor te--tfle 

.oojeroJ*e0eS901' M d to the digital signal pcocessor: 

wherdn ~ 2 data ·file i.s analyzed by tbe microprocessor to separate specific 

objects in the image u~ing the djfferentiation of the depth-of-fi.e ld; 

wherein the digital signal processor applies filtration only to specific objects in 

the image~ 

wherein the aberrations of the specific objects are corrected; and 

wherein the digital signal processor forwards the modified data fi le to storage in 

memory. 
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5. (Cancelled.) 

6. (Cancelled.) 

7. [Currently Amended] Tae system efeJaiRl 1 eo~pn9t1:\g: 

A digital jmaging svstem for image ftltration compdsing: 

A digital camera mechanism, an optica.J lens mechanism. a digital sen~ 

microprocessor, a digital signal processor, an application specific integrated circuit, 

system. software, a database management system and a memory stora~e sub-system~ 

~ercin the aberrations from the optical len~ mccbanj3m are corrected by 

applying digital t'iltration by using the application specific integrated circuit and digital 

signa.! pTOcessor; 

wherein a microprocessor is used to provide digital and optical data to the digital 

signal processor.; 

wherein the system software i~ organized to idcntifv specific optical ahemttions 

and to access the database to identify specific corrections to the aberrations; 

wbe~;ein the system software forwards the data Qe from the djgital senso1· to rhe 

digitnl processor; 

wherein the dia:ital signal processor !;elects a specific procedure to optiroiz.e the 

image and corrects the aber,rations: 

wherein the lens type is a zoom lens; twit 

wherein the lens focallengtb alternates from specific fixed focal length lens 

settings in a succession of steps; -QRQ; 

wherein optical aben:ations are corrected with digital filtr.ation to modify multipte 

images from different focal lengths in a succession of data filesi and 

wherein. the modified data file consisting of the digitQI data optimized from the 

aberrations that are corrected from the original optical ironge is stored in memory. 

8. (Cancel.led.) 
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9. [Currently Amended] T.lle s:y~m afel&im J.; 

A di.gita l imaging system for itnage fiJtration comprisjng;_ 

A digital camera mechanism, an optical lens m,echanism, a digital sensor. a 

microprocessor. a digital signal processor. an appli.cation speci..fic integrated circuit, 

system software. a database management system and a memory storage sub-system: 

whct:ein the aber,rations fr.om the optical lens mechan,i~:~m are corrected by 

applving digital filtration by usim~ the application specific integrated circuit and djgitaJ 

signal processor; 

wherejn a microprocessor is used to provide digital and optical dat.a to the digi:W 

signal processor; 

wherein the system software is or.gnnized to identitY speci'flc optical aberrations 

nnd to access the database to identify specific corrections to the aberrations~ 

wherein the system software forwards the data file fl'o m the digital sensor to the 

digital processor: 

wher:ein the digital sjgnal Processor selects a specific procedure to optimize the 

~e and corrects the aberrations; 

wherein the ~'}'stem uses a video camera to capture moving o~jects; 

wherei11 the type of filtration applied by the digital signal processor is appl:ied to 

specific moving o~jccts; 

·wherein the digital image that js captured is forwarded from the digit2\1 Setlsor f& 

th.e lfliGf9j:)l'06esser Me to the digit.<t1 signal processor; 

wherejn Hte ~data file is analy:r.ed by the microprocessor to separate specific 

objects in tbe image usi.ng the temporal differentiation of caching in which successive 

images share geometric element~; 

wherein the digitaJ signal processor applies tilt('ation only to a specific continuous 

object that is isolated and is i.n motion: and 

whcre.in. the digital signal processor forwards the modified data file to be ~tored in 

memory. 

10. [Currently Amended] :fl\e sysleffl ef elaim .l ; 

~ital imaging system. for image filtration comprising: 
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A digital camera mechanism. an optical lens mechanism. digital sensors. a 

microprocessor. a djgital signal processor, an aoolica.tion specific integrated circuit. 

system so.ftwace, a database maoaw;emcnt system and a memozy stqrnge sub-system; 

whcr;ein the abeqations from tbe optical lens mechanism are corrected by 

apptying digital filtration by using the application specific integrated circuit and digital 

signal processo.r:; 

wherein a microprocessor is used to provide digital and optical data t~ 

signal processor; 

wherein the system software is organized to identify specific optical aberrations 

and to access tbe database to identify specific corrections to the aberrations: 

wherein the system software forwatds the data ffie from the digital sensor to th~ 

digital processor: 

wherein the digital signal processor selects a specific procedure to optjmiu the 

image atl.d corrects the aberrations; 

wherein a network of digital imaging sensoJ:S i~ linked together in a. fixed 

structure; 

wherein the network is coordinated to track specific objects that are within its 

collective field of vision; 

wherein the network captures images of object'i using the digital imaging sensors: 

wherein the individual digital imaging sensors forward the imaging data to a 

central digital sig.oal processor~ 

wherein the digital signal processor selects a specific procedure to optimjze the 

imaging da.tA and corrects the aberrations: 

w~ereif\ t*'e iFHage a~em.tie:e9 Me eefnetee; aAe 

wher:ein a data file is analyzed by tbe microprocessor to separate specific obiccts 

in the ima£e using thC temporal differentiation of caching in which successive imaw 

share geometric clements; 

wherein. the digital sigoal processor apolies filtration only to specjjjc continuous 

objects that m·e isolated and are in motion: and 
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wherein the ;modified data file consistins ofthe data optimized from the 

aberrations that are corrected from the original optical image is stored in memory. 

whereifl: t13e ifflegieg tiftfa f2ile 19 ferw&fdeete 9tetege ifl men~ A~. 

11 . (New claim] The system of claim 3: 

wherein the special eftectf> fuJlction is 3 color enhancing fuoction. 

l2 . [New claim] The system of claim 3: 

wherein the special effects function is a diffu~ion function of soft effect. 

13. [New claim] The system of claim 4: 

wherein the suhject is isolated by focusing on the subject and narrowing ttle depth 

of field range by manipulating the aperture. 

14. (New cla imJ The system of claim 4: 

wherein tiltration is applied only to the background of an image exclusive of 

s.pecific selected ooj¢¢ts. 

15. [New claim] The system of claim 4: 

wherein specific color filtration is applied to objects. 

16. [New claim) The system of claim 4: 

wherein specific filtrat ion applied to specific objects is :10ft effects. 

17. (New claim] The system of claim 7: 

wl1erein as the zoom lens changes focal length positions, the system anticipat.cs 

the direction of zoom lens ch3nges to accelet"&te the filtration modjfications. 

18. [New claim] The system of claim 9: 

wherein a specific continuous object is selectively filtered with soft effects. 

7 

PAGE 9/16 • RCVD AT 71812009 11:51:00 PJd [Eastern Dayligr. Time) • SVR:USPTO.ffXRF.f/51 DNJS:2702f31 1 CSI0:41S4334033 • DURATION (mm-ss):04·10 

PAGE El9 



OITCAN-00000279

07/03/2009 21:48 4154334033 

l9. [New claim] The !lystcm of claim 9: 

wherein the background of the image is filtered independeotly of the moving 

objects. 

20. [New claim] The syst~.t:n of cJai01 9: 

wherein multiple moving o~jects arc tracked and diffcJ'entiati.oo be.twcen objects 

is made by changing the depth of field of the objects. 

21. [New claim] The system of claim 10: 

wherein as ao o~jcct tlJoves through the sensor network, the system sensurs are 

coordinated to .hand off the o~ject to other seusors on the grid. 

22. [New claim] The system of clajm 1 0: 

wherein the background oftbt: .imnge in the senso.r network is selectively filtered. 

23. [Amended claim] A method of image filtration which complises: 

A digital camera mechanism. an optical lens mechanism. a digital scnsgr. a 

microprocessor, a digital signal processor. an application specific integrated circuit, 

system software. a database mana~:e111ent system and a memory storage ~ub-system; 

wherein the aberrations from the optical lens mechanism are corn;ctcd by 

applying digital tjltration by usinELthe application specific integrated circuit and di~ 

signal proccs~or. the method consisting of; 

forv.·arding the data~ from a digital sensor toe mieref'(oeesser eRa tA a digital 

signal processor hy an application specific integrated circuit 

providing digital and optical data to the digital ~ignal processor; 

identifying spec\f.ic optical aberrations and acces.sing a databa.s.e to identify 

~cific corrections to the absrrations: 

.§electing a, soecific procedure from the dataj;lase using a microprocessor to 

optimize the image and correct the aberrations: 

applying digital filtration. by using an application specific integrated circuit and 

digital signal processor to con:ect digital or optical aberrations: 
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applying a fast Four.ier transform to the.!! data file in order to satisfy a user 

specified special effects function; 

modifying the data file by applying the s~cial effects function using the digital 

signal processor; an.d; 

storing tltc data file io memory. 

24. [New claim] The method of clnim 23 further comprising the step of: 

applying the special effects function as a. color enhancing function. 

25. (New claim] The method of claim 23 further compt:ising the step of: 

applying the special effects func.tion. as a diffusion ftmction of soft cflect. 

26. [Amet1ded clairn] A method of image filtration which comprises: 

A digital camera mechanism. an optical lens mechanism, a digital sensor. a 

microprocessor. a digital signal processor. an application specific integrated circuit, 

svstem software. a database management system and a memory storag_e sub-system; 

whe1;ein the aberrations from the optical lens mechanism are corrected b_y 

applving digital filtration by using the application specific integra.ted circuit ao.d digiW 

signal processor, the method consisting of: 

fo1warding the data fi-le fr.om a digital sensor te a. I"Aier.eJ~~eessoF AREI to~~ 

digital signal processor; 

analyzing the ~data file by a microprocessor to separate specif.ic objects in the 

image us.ing the differentiation ofthe depth~of-field; 

providing digital and optical data to the digital signal processor; 

idet'ltifying soecific optical aberrations and accessing a database to identify 

.SQecific cotrections to tbe aberrations; 

selecting a specific procedure from the database usjng a microcroccssor to 

optimize the image and CQITect the aberrations: 

applying digital filtration by using an application specific integrated cjrct!it and 

pigitnl sismnt mocessor to correct digital or optical aber,rations: 
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correcting the aberrations of the specific objects in the image by applying the 

digital signal processor filtration OBiy te SJ3eeifie eejeet9-ifl 'tfle i1~; and 

forwarding the .modified data file from the digital s\gnal process to storage in 

memory. 

27. [New claim] The meth.od of claim. 26 further comprjsing the step of: 

applying specific color filtration to objects. 

23. [New claim) The method of claim 26 funher comprising the step of: 

applying soft effects filtratiol'l to specific ohjects. 

29. (Amended claitn] A method of image filtration comprising: 

A digital. camera mechanism, an optical lens mechanism. a digital sensor. a 

microprocessor, n digital s ignal processor. an application specific integrated circuit. 

s~tem software. a database management system and a memory storage sub-system; 

whereit'\ the aberratjo11s from the optical lens mechanism are corrected by 

a,pplyjng digital filtration by using the_ application specific integrated circuit and digital 

signal processo,c. the method consisting of; 

alternating the lens focal length of a zoolJ"I lens from specific fixed focal length 

lens settings in a succession of steps; 

creating data files corresponding to each focnllength Je.ns setting; 

forwarding the. eig1tal ales~ from a digital sensor to a, Miere~.raee~er &fte te 

the digital signal processor; 

pl"Oviding digital and optical data to a di.gital signal processor; 

identifyiJlg specific optical aberrations and accessing a database to identify 

specific corrections to the aberrations: 

selecting a soecHic procedure fi"Om the database ysjog a microprocessor to 

optimize the image and correct the aberrations; 

ppplying digital filtration by using an application specific integrated circuit and 

digital signal processor to correct digital or oP.!ical aberrations,; 
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correcting optical aberrations with digital filtration to modify multiple images 

from diffe..-ent focal lengths in a succession of data files; and 

storing the modified data files it1 memory. 

30. [New claim] The method of claim 29 further comprising: 

wherein as the zoom lens changes focal length positions) anticipatin.g the direction 

of zoom lens changes to accelerate the filtration modificatioos. 

31. f.Ameuded claim] A method for image filtration comprising: 

A d igital camera mechanism. an optical lens mechanism. a digital sensor., a 

micropt'Ocessor, a digital signat processor, an application specjtic integ('ated circuit, 

system software. a database management system and a memory storage sub-system; 

wherein the aberrations from the opticalleps mechruusm are corl'ec~ 

ppplying digital filtration bv using tbe application specific integrated circuit ang digital 

signal processor. the method consisting of; 

capturing moving objects using a video camera; 

foTWarding the Eii3ital ;"'ace data that i5 are caotured from the digital sensor to n 

mierepreeesser aae te a digita,! signal processor; 

ftpplyiflg #i ltF&tieR: e:· a the a\gital stgfl&l pro6e996t" te 513eeiife fft6•lil\g eejeetst 

prcoviding digitAl and ooticnl data to a digital signal processor; 

identifving specific optical aberrations and accessing a database to identify 

specific corrections to the abeqatiotts: 

selecting a specific procedure from the database using a mjcroprocessor tQ 

optimize the imnee and cotrect the aberrations: 

analyzing the~ data file by the microprocessor to separate specific objects in the 

1mage; 

using the temporal d ifferentiation of caching in which successive images share 

geometric elements; 

applying.filtration only to a specific continuous object that is isolated and t~' in 

motion by using the digital signal processor: 

correcting optical aberrations witb digital filtration; and 
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storing the modified digital processor in memory hy forwarding the file from the 

dlgital sigoal processor. 

32. [New claim.] The method of claim 31 further comprising the step of: 

filtcr\rlg with soft effects a specific continuous object. 

33. LNew claim] The method of claim 3J further comprising the step of: 

filtering the background of the image independently of the moving objcc.ts. 

34. [New claim] The method of claim 31 further comprising: 

tracking multiple moving objects; and 

differentiating between objects by changing the depth of t.1eld of the objects. 

35. [Amended claiml A method for image filtration comprising: 

A digital camera mechanism. an optical !ens mechanism. digital sensors, a 

microprocessor, a digital Si2Ual processor. an aPPlication specific integrated circuit. 

!;vstem software. a database management system and a memory storage sub-system; 

wherein the aberrations f1:0m the optical system are corrected by aoplying digital 

filtmtion by using the appHcation specific integrated circuit and digital signal processor. 

the method consisting of: 

ljnking a network of djgitol imaging sensors together in a fixed structure; 

coordinating the network to track specific objectc; that arc within its collective 

field of vision; 

capturing the network images of objects usjn,g the digital imaging sensor~; 

forwarding the imagin.g data from individual digital imaging seMors to a central 

digital signal pr.ocessor; 

analyzing the data in the images in the digital signal processor by using the 

microprocessor to separate specific jmages in the network: 

providing digital and optical data to the digital signal processor: 

idenli.!Y.i.ng specific optical aberrations and accessing a database to idcncifv 

specific corr.ections to the aberrations; 
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selecti.og a specific procedure to optimize the image and correct the aberrations~ 

applying digital filtration by U$i_ng an app.lication specific integrated circuit and 

digital sjgnal processor to correct digital or optical aben·ations; 

modifying a data ftle by correcting optical aberrations with digital filtratio~1; 

analyzing the data file by using the microprocessor to separate specific objec.!tin 

the image using the temporal differentiation of caching in which successive images share 

geometric elem.en~ 

applying filtration by the digital signal processor only to sp~cific continuous 

objects that are isolated and are in motion; and 

forwarding the consolidated i+'Aagjl'lg data file to storage in memory. 

36. [New claim] 111e method of dairn 35 further comprising the step of: 

coo1'Ciinating the hand off of the object to other sensots on the grid as objects 

move through the sensor networJ.::. 

· 37. [New claim] The method of claim 35 further comprising the step of: 

1iltedng the background of the image in the sensor network by differentiating the 

objects. 
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ABSTRACT . 

A system is disclosed for the automated correction of optical and digital aberrations in a 

digital imaging system. The system includes digital filtration and digital system 

corrections to optical and digital aben-ations. The system addresses issues in still and 

videl) photography that are presented in the digital imaging environment. 
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Aaalitvile 
OfN'fAAL flAX CE!NTeR 

July 8, 2009 
JUL 0 8 2009 

Mr. Usmat1 Khan 

.Patent Examiner 

U.S. Patent Office 
'-

.P.O. Box 1450 

Al.exandria, VA 223 13 

Dear Mr. Kahn: 

Responsive to our July 8~ 2009, phone call, please fmd the amendment:; to the 

claims that were submitwd in response to our communication June 4. 2009. 

Please note that the jndependent claims a~:e modified as we discw>!;ed. T believe 

that they are structured precisely to meet your specifications. 

Jf you have any questions about this, please contact me at the number below . 

.Please send all corresponden~ to: Neal Solomon, P.O. Box 21297, Oakland. CA 94620. 

1 appreciate your assistance in processing this application. 

T enjoyed our call aod look forward to working with you on this matter. 

Yours very truly, 

N~~ 
(4l5) 334-5600 
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Application No. Applicant(s) 

Notice of Allowability 
11/825,521 SOLOMON, NEAL 
Examiner Art Unit 

USMAN KHAN 2622 

-- The MAILING DATE 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 ALLOW ABILITY 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. [8:1 This communication is responsive to amendment filed on 1211212008. 0611812009. and 07/07/2009. 

2. [8:1 The allowed claim(s) is/are claims 3-4.7. and 9-37 renumbered as allowed claims 1.4.9.11.15.2-8.10.12-14. and 16-32. 

3. D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

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. 

4. 0 A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 
INFORMAL PATENT APPLICATION (PT0-152) which gives reason(s) why the oath or declaration is deficient. 

5. D CORRECTED DRAWINGS (as "replacement sheets") must be submitted. 

(a) 0 including changes required by the Notice of Draftsperson's Patent Drawing Review ( PT0-948) attached 

1) D hereto or 2) D to Paper No./Mail Date __ . 

(b) 0 including changes required by the attached Examiner's Amendment I 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. 0 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. ~ Notice of References Cited (PT0-892) 

2. D Notice of Draftperson's Patent Drawing Review (PT0-948) 

3. ~ Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date 06/30/2009 

4. 0 Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

/Usman Khan/ 
Examiner, Art Unit 2622 

5. D Notice of Informal Patent Application 

6. ~Interview Summary (PT0-413), 
Paper No./Mail Date 07/0712009. 

7. ~Examiner's Amendment/Comment 

8. ~ Examiner's Statement of Reasons for Allowance 

9. D Other __ . 

/Jason Chan/ 

Supervisory Patent Examiner, Art Unit 2622 

U.S. Patent and Trademark Olftee 

PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20090707 
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Application No. 

11/825,521 
Interview Summary 

Examiner 

USMAN KHAN 

All participants (applicant, applicant's representative, PTO personnel): 

(1) USMAN KHAN. 

(2) NEAL SOLOMON. 

Date of Interview: 07 July 2009. 

Type: a)IZ! Telephonic b)O Video Conference 

(3} __ . 

(4} __ . 

c)O Personal [copy given to: 1 )0 applicant 2)0 applicant's representative] 

Exhibit shown or demonstration conducted: d)0 Yes 
If Yes, brief description: __ . 

Claim(s) discussed: 3.4. 7 and 9-32. 

Identification of prior art discussed: NIA. 

e)IZ! No. 

Applicant(s) 

SOLOMON, NEAL 

Art Unit 

2622 

Agreement with respect to the claims f)IZ! was reached. g)O was not reached. h)O N/A. 

Substance of Interview including description of the general nature of what was agreed to if an agreement was 
reached, or any other comments: The examiner received applicants permission to do an examiner amendment for all 
claims needing minor corrections. 

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims 
allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims 
allowable is available, a summary thereof must be attached.) 

THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE 
INTERVIEW. (See MPEP Section 713.04). If a reply to the last Office action has already been filed, APPLICANT IS 
GIVEN A NON-EXTENDABLE PERIOD OF THE LONGER OF ONE MONTH OR THIRTY DAYS FROM THIS 
INTERVIEW DATE, OR THE MAILING DATE OF THIS INTERVIEW SUMMARY FORM, WHICHEVER IS LATER, TO 
FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See Summary of Record of Interview 
requirements on reverse side or on attached sheet. 

/Usman Khan/ 
Examiner, Art Unit 2622 

U.S. Patent and Trademark Office 

PTOL-413 (Rev. 04-03) 

/Jason Chan/ 
Supervisory Patent Examiner, Art Unit 2622 I 

Interview Summary Paper No. 20090707 
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Application/Control Number: 11/825,521 

Art Unit: 2622 

DETAILED ACTION 

Page 2 

1. Applicant has amended claims 3 - 4 to overcome the objections to claims 

3 - 4 made in the previous office action. 

2. Applicant has amended the title of the invention to overcome the 

objections to specification made in the previous office action. 

Election/Restrictions 

3. Applicant's election with traverse of species 1 in the reply filed on 

04/27/2009 is acknowledged. The traversal is found persuasive therefore 

the restriction requirement of 04/02/2009 is hereby withdrawn. 

Because all claims previously withdrawn from consideration under 37 CFR 1.142 

have been rejoined, the restriction requirement as set forth in the Office action 

mailed on 04/02/2009 is hereby withdrawn. In view of the withdrawal of the restriction 

requirement as to the rejoined inventions, applicant(s) are advised that if any claim 

presented in a continuation or divisional application is anticipated by, or includes all the 

limitations of, a claim that is allowable in the present application, such claim may be 

subject to provisional statutory and/or nonstatutory double patenting rejections over the 

claims of the instant application. Once the restriction requirement is withdrawn, the 

provisions of 35 U.S.C. 121 are no longer applicable. See In re Ziegler, 443 F.2d 1211, 

1215, 170 USPQ 129, 131-32 (CCPA 1971 ). See also MPEP § 804.01. 
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Application/Control Number: 11/825,521 

Art Unit: 2622 

Information Disclosure Statement 
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4. The information disclosure statement (IDS) submitted on 06/30/2009 has 

been considered by the examiner. The submission is in compliance with 

the provisions of 37 CFR 1.97. 

EXAMINER'S AMENDMENT 

5. An examiner's amendment to the record appears below. Should the 

changes and/or additions be unacceptable to applicant, an amendment 

may be filed as provided by 37 CFR 1.312. To ensure consideration of 

such an amendment, it MUST be submitted no later than the payment of 

the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 

with Neal Solomon on 07/07/2009. 

The application has been amended as follows: 

Regarding claim 3: 

In claim 3 line 3 "A digital camera" 

has been amended to -a digital camera --. 

In claim 3 line 9 "applying digital filtration by using application specific 

integrated circuit and digital" 
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has been amended to -- applying digital filtration by using application 

specific integrated circuit and the digital --. 

In claim 3 line 11 "wherein a microprocessor is used to provide digital and 

optical data to the digital" 

has been amended to -- wherein the microprocessor is used to provide 

digital and optical data to the digital --. 

Regarding claim 4: 

In claim 4 line 4 "A digital camera" 

has been amended to - a digital camera--. 

In claim 4 line 11 "wherein a microprocessor is used to provide digital and 

optical data to the digital" 

has been amended to -- wherein the microprocessor is used to provide 

digital and optical data to the digital --. 

Regarding claim 7: 

In claim 7 line 3 " A digital camera" 

has been amended to - a digital camera--. 
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In claim 7 line 7 "applying digital filtration by using application specific 

integrated circuit and digital" 

has been amended to -- applying digital filtration by using application 

specific integrated circuit and the digital --. 

In claim 7 line 9 "wherein a microprocessor is used to provide digital and 

optical data to the digital" 

has been amended to -- wherein the microprocessor is used to provide 

digital and optical data to the digital --. 

Regarding claim 9: 

In claim 9 line 3 "A digital camera" 

has been amended to -a digital camera --. 

In claim 9 line 7 "applying digital filtration by using application specific 

integrated circuit and digital" 

has been amended to -- applying digital filtration by using application 

specific integrated circuit and the digital--. 

In claim 9 line 9 "wherein a microprocessor is used to provide digital and 

optical data to the digital" 
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has been amended to -- wherein the microprocessor is used to provide 

digital and optical data to the digital --. 

Regarding claim 10: 

In claim 10 line 3 "A digital camera" 

has been amended to- a digital camera--. 

In claim 10 line 9 "wherein a microprocessor is used to provide digital and 

optical data to the digital" 

has been amended to -- wherein the microprocessor is used to provide 

digital and optical data to the digital --. 

Regarding claim 23: 

In claim 23 line 2 "A digital camera" 

has been amended to- a digital camera--. 

In claim 23 line 6 "applying digital filtration by using application specific 

integrated circuit and digital" 

has been amended to -- applying digital filtration by using application 

specific integrated circuit and the digital--. 
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In claim 23 line 13 "selecting a specific procedure using a microprocessor 

to" 

has been amended to -- selecting a specific procedure using the 

microprocessor to --. 

In claim 23 line 15 "applying digital filtration by using an application specific 

integrated circuit and" 

has been amended to -- applying digital filtration by using the application 

specific integrated circuit and --. 

Regarding claim 26: 

In claim 26 line 2 "A digital camera" 

has been amended to -a digital camera --. 

In claim 26 line 10 "analyzing a data file by a microprocessor to separate 

specific objects in the" 

has been amended to -- analyzing a data file by the microprocessor to 

separate specific objects in the --. 

In claim 26 line 15 "selecting a specific procedure using a microprocessor 

to" 
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has been amended to -- selecting a specific procedure using the 

microprocessor to--. 

In claim 26 line 15 "applying digital filtration by using an application specific 

integrated circuit and" 

has been amended to -- applying digital filtration by using the application 

specific integrated circuit and --. 

Regarding claim 29: 

In claim 29 line 2 "A digital camera" 

has been amended to - a digital camera--. 

In claim 29 line 16 " selecting a specific procedure using a microprocessor 

to" 

has been amended to -- selecting a specific procedure using the 

microprocessor to --. 

In claim 29 line 18 "applying digital filtration by using an application specific 

integrated circuit and" 

has been amended to -- applying digital filtration by using the application 

specific integrated circuit and --. 



OITCAN-00000300

Application/Control Number: 11/825,521 

Art Unit: 2622 

Regarding claim 31: 

In claim 31 line 2 "A digital camera" 

has been amended to- a digital camera--. 

Page 9 

In claim 31 line 15 "selecting a specific procedure using a microprocessor 

to" 

has been amended to -- selecting a specific procedure using the 

microprocessor to--. 

In claim 31 line 24 "storing the modified digital processor in memory by 

forwarding the file from the" 

has been amended to -- storing the modified data file in memory by 

forwarding the data file from the --. 

Regarding claim 35: 

In claim 35 line 2 "A digital camera" 

has been amended to- a digital camera--. 

In claim 35 line 20 "applying digital filtration by using an application specific 

integrated circuit and" 

has been amended to -- applying digital filtration by using the application 

specific integrated circuit and --. 
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Allowable Subject Matter 

6. Claims 3- 4, 7, and 9- 37 are allowed. 

The following is an examiner's statement of reasons for allowance: 
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Regarding independent claim 3, the prior art of record fails to teach or fairly suggest 

wherein the data are forwarded from the digital sensor to the digital signal processor by 

an application specific integrated circuit; wherein the digital signal processor applies a 

fast Fourier transform to a data file in order to satisfy a user specified special effects 

function; wherein the digital signal processor modifies the data file by applying the 

special effects function; and wherein the modified data file consisting of the digital data, 

optimized from the aberrations that are corrected from the original optical image is 

stored in memory; in combination with other elements of the claim. 

Regarding claims 11 - 12, these claims are allowed as being dependent from 

allowed independent claim 3. 

Regarding independent claim 4, the prior art of record fails to teach or fairly 

suggest wherein the data are forwarded from the digital sensor to the digital signal 

processor: wherein a data file is analyzed by the microprocessor to separate specific 

objects in the image using the differentiation of the depth-of-field; wherein the digital 

signal processor applies filtration only to specific objects in the image; wherein the 

aberrations of the specific objects are corrected: and wherein the digital signal 
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processor forwards the modified data file to storage in memory; in combination with 

other elements of the claim. 

Regarding claims 13 - 16, these claims are allowed as being dependent from 

allowed independent claim 4. 

Regarding independent claim 7, the prior art of record fails to teach or fairly 

suggest wherein the lens focal length alternates from specific fixed focal length lens 

settings in a succession of steps; wherein optical aberrations are corrected with digital 

filtration to modify multiple images from different focal lengths in a succession of data 

files; and wherein the modified data file consisting of the digital data optimized from the 

aberrations that are corrected from the original optical image is stored in memory; in 

combination with other elements of the claim. 

Regarding claims 17, these claims are allowed as being dependent from allowed 

independent claim 7. 

Regarding independent claim 9, the prior art of record fails to teach or fairly 

suggest wherein the type of filtration applied by the digital signal processor is appl ied to 

specific moving objects; wherein the digital image that is captured is forwarded from the 

digital sensor to the digital signal processor; wherein a data file is analyzed by the 

microprocessor to separate specific objects in the image using the temporal 

differentiation of caching in which successive images share geometric elements; 

wherein the digital signal processor applies filtration only to a specific continuous object 
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that is isolated and is in motion; and wherein the digital signal processor forwards the 

modified data file to be stored in memory; in combination with other elements of the 

claim. 

Regarding claims 18 - 20, these claims are allowed as being dependent from 

allowed independent claim 9. 

Regarding independent claim 10, the prior art of record fails to teach or fa irly 

suggest wherein a network of digital imaging sensors is linked together in a fixed 

structure; wherein the network is coordinated to track specific objects that are within its 

collective field of vision; wherein the network captures images of objects using the 

digital imaging sensors; wherein the individual digital imaging sensors forward the 

imaging data to a central digital signal processor; wherein the dig ital signal processor 

selects a specific procedure to optimize the imaging data and corrects the aberrations; 

wherein a data file is analyzed by the microprocessor to separate specific objects in the 

image using the temporal differentiation of caching in which successive images share 

geometric elements; wherein the digital signal processor applies filtration only to specific 

continuous objects that ate isolated and are in motion; and wherein the modified data 

file consisting of the data optimized from the aberrations that are corrected from the 

original optical image is stored in memory; in combination with other elements of the 

claim. 

Regarding claims 21 - 22, these claims are allowed as being dependent from 

allowed independent claim 1 0. 
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Regarding independent claim 23, the prior art of record fails to teach or fairly 

suggest forwarding the data from a digital sensor to a digital signal processor by an 

application specific integrated circuit; applying digital filtration by using the application 

specific integrated circuit and digital signal processor to correct digital or optical 

aberrations; applying a fast Fourier transform to a data file in order to satisfy a user 

specified special effects function; modifying the data file by applying the special effects 

function using the digital signal processor and; storing the data file in memory.; in 

combination with other elements of the claim. 

Regarding claims 24 - 25, these claims are allowed as being dependent from 

allowed independent claim 23. 

Regarding independent claim 26, the prior art of record fails to teach or fairly 

suggest forwarding the data from a digital sensor to a digital signal processor; analyzing 

a data file by a microprocessor to separate specific objects in the image using the 

differentiation of the depth-of-field; providing digital and optical data to the digital signal 

processor; identifying specific optical aberrations and accessing a database to identify 

specific corrections to the aberrations; selecting a specific procedure from the database 

using a microprocessor to optimize the image and correct the aberrations; applying 

digital filtration by using an application specific integrated circuit and digital signal 

processor to correct digital or optical aberrations; correcting the aberrations of the 

specific objects in the image by applying the digital signal processor filtration; and 
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forwarding the modified data file from the digital signal process to storage in memory.; in 

combination with other elements of the claim . 

Regarding claims 27 - 28, these claims are allowed as being dependent from 

allowed independent claim 26. 

Regarding independent claim 29, the prior art of record fails to teach or fairly 

suggest alternating the lens focal length of a zoom lens from specific fixed focal length 

lens settings in a succession of steps; creating data files corresponding to each focal 

length lens setting; forwarding the data from a digital sensor to digital signal processor; 

providing digital and optical data to a digital signal processor; identifying specific optical 

aberrations and accessing a database to identify specific corrections to the aberrations; 

selecting a specific procedure from the database using the microprocessor to optimize 

the image and correct the aberration; applying digital filtration by using an application 

specific integrated circuit and digital signal processor to correct digital or optical 

aberrations; correcting optical aberrations with digital filtration to modify multiple images 

from different focal lengths in a succession of data files; and storing the modified data 

files in memory.; in combination with other elements of the claim. 

Regarding claims 30, these claims are allowed as being dependent from allowed 

independent claim 29. 

Regarding independent claim 31 , the prior art of record fails to teach or fairly 

suggest selecting a specific procedure from the database using a microprocessor to 
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optimize the image and correct the aberrations; analyzing a data file by the 

microprocessor to separate specific objects in the image; using the temporal 

differentiation of caching in which successive images share geometric elements; 

applying filtration only to a specific continuous object that is isolated and is in motion by 

using the digital signal processor; correcting optical aberrations with digital filtration; and 

storing the modified data file in memory by forwarding the data file from the digital signal 

processor; in combination with other elements of the claim. 

Regarding claims 32 - 34, these claims are allowed as being dependent from 

allowed independent claim 31. 

Regarding independent claim 35, the prior art of record fa ils to teach or fairly 

suggest linking a network of digital imaging sensors together in a fixed structure: 

coordinating the network to track specific objects that are within its collective field of 

vision; capturing the network images of objects using the digital imaging sensors; 

forwarding the imaging data from individual digital imaging sensors to a central digital 

signal processor; analyzing the data in the images in the digital signal processor by 

using the microprocessor to separate specific images in the network; providing dig ital 

and optical data to the digital signal processor; identifying specific optical aberrations 

and accessing a database to identify specific corrections to the aberrations; selecting a 

specific procedure to optimize the image and correct the aberrations; applying digital 

filtration by using the application specific integrated circuit and digital signal processor to 

correct digital or optical aberrations; modifying a data by correcting optical aberrations 
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with digital fi ltration; analyzing the data file by using the microprocessor to separate 

specific objects in the image using the temporal differentiation of caching in which 

successive images share objects that are isolated and are in motion; and forwarding the 

consolidated date file to storage in memory; in combination with other elements of the 

claim. 

Regarding claims 36 - 37, these claims are allowed as being dependent from 

allowed independent claim 35. 

Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to 

applicant's disclosure. 

Eleftheriadis et al. (US patent No. 6,055,330) teaches using depth of field to 

separate objects. 

8. 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." 

9. Any inquiry concerning this communication or earlier communications from 

the examiner should be directed to Usman Khan whose telephone number 

is (571) 270-1131. The examiner can normally be reached on Mon-Fri 

6:45-3:15. 
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1 O.lf attempts to reach the examiner by telephone are unsuccessful, the 

examiner's supervisor, Jason Chan can be reached on (571) 272-3022. 

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 Appl ication 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. 

/Usman Khan/ 
Usman Khan 
07/09/2009 
Patent Examiner 

/Jason Chan/ 
Supervisory Patent Examiner, Art Unit 2622 
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Application/Control Number: 11/825,521 
Art Unit: 2622 

Information Disclosure Statement 

Page 3 

4. The information disclosure statement (IDS) submitted on 06/30/2009 has 

been considered by the examiner. The submission is in compliance with 

the provisions of 37 CFR 1.97. 

EXAMINER'S AMENDMENT 

5. An examiner's amendment to the record appears below. Should the 

changes and/or additions be unacceptable to applicant, an amendment 

may be filed as provided by 37 CFR 1.312. To ensure consideration of 

such an amendment, it MUST be submitted no later than the payment of 

the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 

with Neal Solomon on 07/07/2009. 

The application has been amended as follows: 

Regarding claim 3: 

In claim 31inel"A digital camera" 

has been amended to- a digital camera ••. 

In claim 3 line 9 "applying digital filtration by using application specific 

integrated circuit and digital" 
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Application/Control Number: 11/825,521 
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has been amended to •• selecting a specific procedure using the 

microprocessor to ••. 

\1 
In claim 26 line .i5 "applying digital filtration by using an application specific 

integrated circuit and" 

has been amended to •• applying digital filtration by using the application 

specific integrated circuit and··. 

Regarding claim 29: 

In claim 29 line 2 "A digital camera" 

has been amended to - a digital camera ••. 

In claim 29 line 16 "selecting a specific procedure using a microprocessor 

to" 

has been amended to •• selecting a specific procedure using the 

microprocessor to ••. 

n . 
In claim 291ine ~"applying digital filtration by using an application specific 

integrated circuit and" 

has been amended to •• applying digital filtration by using the application 

specific integrated circuit and -·. 
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Doc Code: PET.POA.WDRW 
Document Description: Petiti on to withdraw attorney or agent (SB83) PTO/SB/83 (11-08) 

Approved for use through 11/30/2011. OMB 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 OMB control number. 

/' Application Number 11/825.521 ~ 

REQUEST FOR WITHDRAWAL Filing Date July 6. 2007 
AS ATTORNEY OR AGENT First Named Inventor Neal E. Solomon 

AND CHANGE OF Art Unit 2622 
CORRESPONDENCE ADDRESS Examiner Name Usman Khan 

\.. Attorney Docket Number 25130-13241 us ~ 

To: Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Please withdraw me as attorney or agent for the above identified patent application, and 

D all the practitioners of record; 

D the practitioners (with registration numbers) of reoord listed on the attached paper(s); or 

0 the practitioners of record associated with Customer Number: 00758 

NOTE: The immediately preceding box should only be marked when the practitioners were appointed using the listed 
Customer Number. 

The reason(s) for this request are those described in 37 CFR : 

D 10.40(b)(1) D 1 0.40(b )(2) D 1 0.40(b )(3) D 10.40(b)(4) 

D 10.40(c)(1 )(i) D 1 0.40(c)(1 )(ii ) D 1 0.40(c)(1 )(ii i) D 1 0.40(c)(1 )(iv) 

D 10.40(c)(1 )(v) 0 1 0.40(c)(1 )(vi) D 1 0.40(c)(2) D 1 0.40(c)(3) 

D 1 0.40(c)(4) D 1 0.40(c)(5) D 10.40(c)(6) Please explain below: 

Certifications 
Check each box below that is factually correct. WARNING: If a box is left unchecked, the request will likely not 
be approved. 

1. IV 11/We have given reasonable notice to the client, prior to the expiration of the response period , that the 
practitioner(s) intend to withdraw from employment. 

2. I VI 1/We have delivered to the client or a duly authorized representative of the client all papers and property 
(including fu nds) to which the client is entitled. 

3. IV I 1/We have notified the client of any responses that may be due and the time frame within which the 
client must respond. 

Please provide an explanation, if necessary: 

(Page 1 of 2) 
This collection of information is required by 37 CFR 1.36. 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 fom1, call 1-800-PT0-9199 and select option 2. 
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PTO/SB/83 (11-08) 
Approved for use through 11/30/2011. OMB 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 OMB control number. 

REQUEST FOR WITHDRAWAL 
AS ATTORNEY OR AGENT 

AND CHANGE OF CORRESPONDENCE ADDRESS 

Complete the following section only when the correspondence address w ill change. Changes of address will only be accepted to an 
inventor or an assignee tiJat has properly made itself of record pursuant to 37 CFR 3. 71 . 

Change the correspondence address and direct all future correspondence to: 

A. DThe address of the inventor or assignee associated with Customer Number: 

OR 
~ Inventor or J 

B. Assignee name Neal E. Solomon 

Address P.O. Box 21297 

City Oakland I State CA I Zip 94620 I Country us 
Telephone I I Email solomon@neal.gmail.com 

I am authorized to sign on behalf of myself and all withdrawing practitioners. 

Signature /Robert R. Sachs/ 

Name Robert R. Sachs I Registration No. 42,120 

Address 801 California Street 

City Mountain View I State CA I Zip 94041 I country us 
Date September 3, 2009 !Telephone No. 415-875-241 0 

NOTE: Withdrawal is effective when approved rather than when received. 

(Page 2 of2] 
This collection of information is required by 37 CFR 1.36. 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 fomJ, call 1-800-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 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. 



OITCAN-00000331

Electronic Acknowledgement Receipt 

EFSID: 601 1385 

Application Number: 11825521 

International Application Number: 

Confirmation Number: 6134 

Title of Invention: DIGITAL IMAGING SYSTEM AND METHODS FOR SELECTIVE IMAGE FILTRATIOI\ 

First Named Inventor/Applicant Name: Neal Solomon 

Neal Solomon 

-

PO Box21297 

Correspondence Address: -

Oakland CA 94620 

us 4154335400 

-

Filer: Robert R. Sachs 

Filer Authorized By: 

Attorney Docket Number: 

Receipt Date: 03-SEP-2009 

Filing Date: 06-JUL-2007 

TimeStamp: 19:02:51 

Application Type: Utility under 35 USC 111(a) 

Payment information: 

Submitted with Payment I no 

File Listing: 
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Document 
Document Description File Name 

File Size( Bytes)/ Multi Pages 
Number Message Digest Part /.zip (ifappl.) 

Petition to withdraw attorney or agent 13241_ US_Req uest_to_Withd r 
300859 

1 
($883) aw.pdf 

no 3 
lb 1 Oil cOOdSfc2126697606d 35 7ad925bcb 

67<53 

Warnings: 

Information: 

Total Files Size (in bytes) 300859 

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 A~~lications Under 35 U.S.C. 1 1 1 
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 A~~lication 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/E0/903 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 A~~lication 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 1 1 and MPEP 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 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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0 9 - z_. ( - Ot:j 
........-:;- . PART B - FEE(S) TRANSMITTAL 

~~ send this form, together with applicable fee(s), t~: 1\W! 

-:;t.\1 1. S 1UU~ ~; 
or ill 

Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 
(571 )-273-2885 

CURRENT CORRESPONDENCE "DDRESS (Nooo: Usc Bloc1< 1 rorany dan~ of address) Note: A cen11'icate of ma1hng can only 6C used for domestic ma1hngs of the 
Fec(s) Transmittal. This cenificate cannot be used for any other accompanying 
pape.rs. Each additional paper, such as an assignment or formal drawing, must 
have its own eenificate of mailing or transmission. 

l 

7590 

Neal Solomon 
P 0 Box 21297 
Oakland, CA 94620 

APPLICATION NO. I 

07123/2009 

FILING DATE 1 

Certificate of Mailing or Transmission 
I hereby eenify that this Fee(s) Transmittal is being deposited with 1hc United 
States Postal Service with sufficient postage for first class mail in an envcloJ>C 
addressed to the Mail Stop ISSUE FEE address above, or being facsim1le 
t.ransmilted to the USPTO (571) 273·2885, on the date indicated berow. 

10..-posioO<'s n:~mc) 

(Si.:-.n:acuN'} 

IDIICI 

FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. I CONFIRMA1'10N NO. 

11/825.521 07/06/2007 Neal Solomon 6134 

TITLE OF INVENTION: DIGITAL IMAGING SYSTEM AND METHODS FOR SELECTIVE IMAGE FILTRATION 

APPLN.TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

nonprovisional YES $755 $300 so $1055 10/2312009 

EXAMINER ART UNIT ~ I CLASS-SUBCLASS 89/21/2889 EAREGAY2 888888&8 11825521 
755.88 OP 

.88 OP KHAN, USMAN A 2622 

I. Change of correspondence address or indication of "Fcc Address" (3 7 ' 
CFR.t .:f63). 

0 Change of correspondence address (or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fcc Address" indication (or "Fcc Address" Indication form 
PTO/SB/47; Rev 03·02 or more recent) attached. Use of a Customer . 
Number is required. 

348·222100 81 FC:2581 

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 auomeys or agentS. If no name is 
listed, no name will be printed. 

2 ____________________ ___ 

3------------~~-------

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON. THE PATENT (print or type) 

PLEASE NOTE: Unless an assi£Occ 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 fonh 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) 

PlfBSC check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual 0 Corporation or other private group entity 0 Government 

4a. The following fce(s) arc submitted: 

0 Issue Fcc 

0 Publication Fcc (No small entity discount permitted) 

0 Advance Order· II of Copies ---------

5. Change in Entity Status (from status indicated above) 

0 a. Applicanl claims SMALL ENTITY status. Sec 37 CFR 1.27. 

4b. Payment of Fcc(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PT0-2038 is attached. 
0 The Director is hereby authorized to charge the required fcc(s), any dclicicncy, or credit any 

overpayment, to Deposit Account Number (enclose an extra copy of this form). 

0 b. Applicant is no longer c laiming SMALL ENTITY status. Sec 37 CFR 1.27(g)(2). 

NOTF.: The Issue Fcc and Publication Fcc (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other pany in 
interest as shown by the records of the United States Pa nt and Trademark Office. 

Authorized Signature _ __ % __ -=,__:::......~--r::....----I..----
Typcd or printed name ____ :_N _ _.::.eA~_...__.._......._..:...__:__.:..__. ___ _ Registration No.-----------

This collection of information 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. Conlidcntialicy is l;Ovcmcd by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to c:omplctc, including gathering, prcpanng, and 
submllling 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 Trallcmark Office, U.S. Dcpanmcnt of Commcrcc,l'.O . 
Box 1450, Alexandna, 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 arc required to respond to a collection of information unless it displays a valid OMB control number. 

PTOL-115 (Rev. 08/07) Approved for usc through 08/3112010. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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DEMARK OFFICE 

7590 

Neal Solomon 
P 0 Box 21297 
Oakland, CA 94620 

07/2312009 

ITEO PARTM 
Unittd Srates Pattnr aod Tndtmark Offirt 
Adclms:COMMISSIONER FOR PATENTS 

P.O. Bo• I4SO 
Aloundna, Virain;. 2Hil-14SO 
www.usptO.cov 

EXAMINER 

KHAN, USMAN A 

ART UNIT PAPER NUMBER 

DATE MAILED: 0712312009 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFI RMATION NO. 

11182S,S21 07/0612007 Neal Solomon 6134 

_TITLE OF INVENTION: DIGITAL IMAGING SYSTEM AND METHODS FOR SELECTIVE IMAGE FILTRATION 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATI! DUE 

nonprovisional YES $7SS $300 so SlOSS 10123/2009 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION !lli THE MERITS J..S 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. I..W£ 
STATUTORY PERIOD CANNOT .llE 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 SMALL ENTITY status shown above. 

l.fthe SMALL ENTITY is shown as YES, verify your current 
SMA LL ENTITY status: 

A. If the status is the same, pay the TOTAL FEE(S) DUE shown 
above. 

B. If the status above is to be removed, check box 5b on Pan B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) 
and twice the amount of the ISSUE FEE shown above, or 

If the SMALL ENTITY is shown as NO: 

A. Pay TOTAL FEE(S) DUE shown above, or 

B. If applicant claimed SMALL ENTITY status before, or is now 
claiming SMALL ENTITY status, check box 5a on Pan B- Fee(s) 
Transmittal and pay the PUBLICATION FEE (if required) and I /2 
the ISSUE FEE shown above. 

11. 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 Pan B - Fee(s) Transmittal should be completed and an extra copy of the forrn should be submitted. If an equivalent of Pan B is tiled, 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 Pan B. 

Ill . 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. 

IMPORT ANT 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 I of3 

PTOL·8S (Rev. 08/07) Approved for usc through 08/3112010. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

NEAL SOLOMON 
P 0 BOX 21297 
OAKLAND CA 94620 

In re Application of 

SOLOLMON~ Neal . 
Application No. 11/825,521 
Filed: July 06, 2007 
Attorney Docket No. 

Commissioner for Patents 
United States Patent and Trademar1< Office 

P.O: Box 1450 
Alexandria, VA.22313·1450 

www.uspto,gov 

MAILED 

sEP .28 ·zoog 
oFflCE OF PETITIONS 

DECISION ON PETITION 
TO WITHDRAW 
FROM RECORD 

This is a decision on the Request to Withdraw as attorney or agent of record under 37 C.F.R. 
§ 1.36(b), filed September 03, 2009. 

The request is NOT APPROVED because it is moot. 

A review of the file record indicates that the power of attorney to NEAL SOLOMON has been 
updated. Accordingly, the request to withdraw under 37 C.F.R. § 1.36(b) is moot. 

All future communications from the Office will continue to be directed to the below-listed 
address until otherwise notified by applicant. 

Telephone inquires concerning this decision should be directed to Tredelle Jackson at 571-272-
2783. 

u;tUidutJ,q,~ 
Tredelle D. Jackson · 
Paralegal Specialist 
Office of Petitions 
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U NITED STATES PATENT AND TRADEMARK O FFICE 

APPLICATION NO. ISSUE DATE 

11/825,521 11103/2009 

7 590 I 0/14/2009 

Neal Solomon 
PO Box 21297 
Oakland, CA 94620 

PATE.NT NO 

7612805 

UNITED STATES DEPARTMENT OF COMMERCE 
United States J>atcnt and Trademark Office 
Address COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria. Virginia 22313-1450 
www.uspto.gov 

A'ITORNEY DOCKET NO. COl\'FlRl'vtATION NO. 

6134 

ISSUE NOTIFICATION 

The projected patent number and issue date are specified above. 

Determination of Patent Term Adjustment under 35 U.S.C.l54 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include 
an indication of the adjustment on the front page. 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant wj)] be able to obtain more detailed information by accessing the Patent Application Information 
Retrieval (PAIR) WEB site (http://pair. uspto.gov ). 

Any questions regarding the Patent Tetm 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 Application Assistance Unit (AAU) of the Office of Data Management 
(ODM) at (571)-272-4200. 

APPLICANT(s) (Please see PAIR WEB site http://pair.uspro.gov for additional applicants): 

Neal Solomon, Oakland, CA; 

IR103 (Rev. 10/09) 
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U.S. Paten: ar.d T!ademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995. M persons are required to respond to a co!leclion of info::nation un!ess it d:sp!ays valid OMB cor.trol nurr:t)er. 

~ PE~~~1oNT~ ::: uNIN~~~~~~:::~~:f!~~~~l~~~:~:NT~~:~eEIN~~~~ 
Patent Number ; (YYYY-MM-DD) ! Number · (YYYY-MM-DD) 1 Docket Number (1f applicable) . 

or 1P"H/-b} inLt?-SSAl Aoti}'Cifcbl - I 
; CAUTION: Maintenance fee {and surcharge, if any) payment must correctly identify: (1) the patent number and (2) the application number!~· 

f

! of the actual U.S. application leading to issuance of that patent to ensure the fee(s) lsi are associated with the correct patent. 37 CFR 
1.366(c) and (d). · .. SMALL ENTITY . . . ............ ............... ............. ............. .. ............... ·---~ 

1 
l2f 'Patentee claims, or has previously claimed, small entity status. See 37 CFR 1.27. j 
~-·-·----------- --------..,·········· ---- ····· - ----1 

l LOSS OF ENTITLEMENT TO SMALL ENTITY STATUS J 
0 Patentee is no longer entitled to small entity status. See 37 CFR 1.2'7(g) ... 

NOT Small Enti!y Small Entity ; 

Fee 
0 df3 %year 

0 7 ~ year (1552) I 0 7% year 

~~()~~~11~·~%~· Y_e_ar----(-15_5_3_) __________________ j ___ o ___ ·_~1_~_~_year 
SURCHARGE 

Fee Code 
( 1551) 3 Y:. year 

Code 
{2551) 

{2552) 

(2553) 

! 

I 

1 The surcharge required by 37 CFR 1.20{i}(2) (Fee Code 1558) must be paid as a condition of accepting unintentionally delayed payment j 

r ~~~~~~~;;;~;l~;~~:~~.~~ittedw~th~p::n - - -- --~-j 
j THE UNDERSIGNED CERTIFIES THAT THE DELAY IN PAYMENT OF THE MAINTENANCE FEE TO THIS PATENT WAS j 
! UNiNTENTIONAL i 

. :::::;,:;~;:::::::L:::::~:::::::::::::~G:::::Nce FEE BEAc~PTeDANoTHE P-A-TENT--~. 
37 CFR 1.378( d) states: • Any petition under this sectlon must be signed by an attorney or agent registered to practice before the Patent 
and Trademark Office, or by the patentee, the assignee. or other party in interest.'' ! 

·-- -~ I certify, in accordance with 3'7 CFR 1.4(d)(4) that I am 

0 An attorney or agent registered to practice before the Palen! and Trademarl< Office 

~A sole patentee 

O A joint patentee; I certify that I am authorized to sign this submisslon on behaif of all the other patentees. 

O A joint patentee; <~II of whom are signinu this a-petition 

() The assignee of record of the entire interest 

i 
l 
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U.S. Patent and Trad~ncu!o: Office. U.S. DEPARTMEII.'T OF COMMERCE 
Und-3f t>Je Paperwcrl\ Reduction Act of 1995. I'.C persons are Teq(Jired to respond to a coilectlon ofin!ormatioo un!ess it d;sp!a)'S valid OMS oontrotnumber. 

r··············--------------- ................................................ - ·---------------······-··-········-··-·- -------, 

! ............................................... --~:~.~::~~~-~:-~~~!~:-~~.:~...... ...J 
A signature of the applicant or representative is required in accordance with 37 CFR 1.33 and 1 0.18~Pi~-;~;·;;·~·3·7-CFR 1.4(d) for the 1 

form of the signature I 
Signature I Date {YYYY -MM-D~-;-~----

--·-··------·····- ---·······---------·················· -·--t----··--·----------------

Name ·-------·- j Registrati~~~-~-n·-'-b_e_r _ _..._ ____ _ 

l 

Sole Patentee 

A signature of the applicant or representative is required in accordance with 37 CFR 1.33 and 10.18. Piease see 37 CFR 1.4(d) for the 
form of the signature. I 

t Signature I ~~ -------=_] Data (YYYY-M.;-~~;p;;~t:0rgtj 

~~:~ ............ L t0 ea \ j__~_l.r:...~-~!J .......................... --···-·--~- . 
: A Joint Patentee and 1 certify that I am authorized to sign this submission on behalf oi all rhe other patentees 

---;.-~;~·;;~i-~~~ of the applicant or repr~~~-~t~ti~~--~-;~~~i~~d in accordance w1th 3l .. CF·R·1:i1--~~-d 10.18. Piease see 3l·C-FR .. 1-~4(d.) for the 
form of the signature. ! 

Signature l Date (YYYY-MM-DD) i 
-----------········-- -------·---------------------------··------------------·--- - ------------------------------ _l _____________ _____________ _ 

Name 

A Joint Patentee, all of whom are signing this petition 

A signature of the applicant or representative is required in accordance with 37 CFR 1.33 and 10.18. Please see 37 CFR 1.4{d) for the 
form of the signature 

--------------------····------------------------ - ·--------·----·---··--------- -;::;=·--·::,;;--·:;----=···;:;·----------·--------
[""'· Reffi$ve I Patentee 

::::r• ______ __ j_~ (YYYY-MM-ooL _L_=J 

Additional Patent::~·:ay ::·~=nerated within this ~:~::~·::~cting the Add Butt:~----i·;···· M~ -------------------· I 
(___________________ -------------------------- -.. ---------------------- ·-------------- ·-----·----- j 
i The Assignee of record of the nnti re interest 

r·--u;:;~j;;;·37" CFR 3:71 an assign~;;·t;;;~~;;;~-~j: record by filing a ;t;t~;;;;~t·i;; compliance with"37'"cF'R'i73(b). .. .................... .. 

' Signature reQuirements are set forth in 37 CFR 1.4(d}, and the undersigned certifies that he I she is empowered to act on behalf of the 
assignee of the entire interest 

S ign_a_t_u_re-+------------··------------- ·----- ......................... _:_____ l,_ o _at_e_(YYYY_. ----~~~~~-~~- I 
Name 

j· Retr'~Qye 
i Number ·-------------------·-----~-- Frame Numbe;--------------------·--.-- - -------·---------··-··---- - -- -------·----------{ 

I C!i~k ADD for additionai Reel Number and Frame Number --'-----:1 ==A,.<.=d=d=:;, d 
Thts collection of information is required by 37 CFR 1.378(c). Tne information is required to obtain or retain a bene·fir by the pubhc .vh1ct. 

1 
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 1 

co!iection is estimated to take 1 hour to complete, including gathering, preparing. and submitting the completed application form to the I 
USPTO. Time will vary depending upon the individual case. Any comments on the amount of l ime 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. This form can only be used when in conjunction with EFS-Web. If this form is mailed to the USPTO, it may cause 
delays in reinstating the patent. 
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Electronic Patent Application Fee Transmittal 

Application Number: 11825521 

Filing Date: 06-Jul-2007 

Title of Invention: DIGITAL IMAGING SYSTEM AND METHODS FOR SELECTIVE IMAGE FILTRATIOI\ 

First Named Inventor/ Applicant Name: Neal Solomon 

Filer: Neal Edward Solomon 

Attorney Docket Number: 

Filed as Small Entity 

Filing Fees for Utility under 35 USC 111 (a) 

Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Basic Filing: 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

PET. REVIVE ABANDON APP, DELAY PYMT-RESP 2453 1 850 850 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USD($) 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 850 
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Electronic Acknowledgement Receipt 

EFSID: 28408877 

Application Number: 11825521 

International Application Number: 

Confirmation Number: 6134 

Title of Invention: DIGITAL IMAGING SYSTEM AND METHODS FOR SELECTIVE IMAGE FILTRATIOI\ 

First Named Inventor/Applicant Name: Neal Solomon 

Neal Solomon 

-

PO Box 21297 

Correspondence Address: -

Oakland CA 94620 

us 4154335400 

-

Filer: Neal Edward Solomon 

Filer Authorized By: 

Attorney Docket Number: 

Receipt Date: 21 -FEB-2017 

Filing Date: 06-JUL-2007 

TimeStamp: 11:04:26 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted w ith Payment yes 

Payment Type CARD 

Payment was successfully received in RAM $850 
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RAM confirmation Number 0221171NTEFSW11 075800 

Deposit Account 

Authorized User 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 

File Listing: 

Document 
Document Description File Name 

File Size( Bytes}/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

888366 

1 
Petition for review by the Office of US_Patent_7616805_maint_fee 

no 2 
Petitions _petition. pdf 

9300" .. 9<.b1 1~0•7<•008575bl78d9527oc 

Ja95b 

Warnings: 

Information: 

30226 

2 Fee Worksheet (SB06) fee-info.pdf no 2 
bb40 r.f18741fS67374d34SSf80eOOE:60Sa!i 

cd25 

Warnings: 

Information: 

Total Files Size (in bytes) 918592 

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 AJU~Iications 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 ARRiication 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/E0/903 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 ARRiication 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 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/ 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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RECEIVED 
C&NTRAL FAX CENTER 

FEB 2 4 2017 

fCJX /1 S?/ ) 77 fJoo 

1 e> ~ L15 f To er{fiuz 'C?( r-f/1/IJ/J 
... 
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'. 

February 24, 20l7 

Office of Petitions 

Patent and Trademark Office 

Alexandria. VA 22314 

Re: Patent # 7,612,805 

Dear Office ofPetitions: 

RECEIVED 
CENTRAL FAX CENTt:R 

FEB 2 ~ 2017 

Petition to Expedite 

03/82/2917 DALLEN 88888887 7612885 

01 FC:1S99 :·; 809.80 OA 
·~ . ; . t • 

. ' 
~~ 

) 

N 
0 

Please expedite the processing of reinstatement of U.S. Patent No. 7,612,805 (application No. 
11/825,521) with confirmation no. 6134. 

I am the inventor and owner of the patent. 

On February 21 , 2017, I completed fonn 66, filed the form electronically and paid $850 in the 
electronic system. 111is was the fee for the penalty for late payment of the maintenance fee. 

On February 21,2017, l completed PTO form 2038 (Credit card payment fonn) for the amount 
of $800 in order to pay for the maintenance fee for the patent 1 am enclosing these documents 
for your records. 

Today, 1 am enclosing a PTO form 2038 for the amount of $200 in order to expedite the 
processing of the fees and the reinstate of the patent as soon as possible. 

I am a small entity. 

Please call if you have any questions. 

l appreciate your assistance in processing this request. 

Respectfully submitted, 83/82/2017 DALLEN 88899088 7612805 

~J~ 
01 FC:l4G3 288.99 OP 

Neal Solomon 

(415) 334-5600 

PAGE 2J7 • RCVO AT 212412017 1:57:17 PM [East em Standard Time]• SVR:W~TOFAX.002/41 • ONIS:2738300' CSIO: • DURATION (mm·ss):02-41 



OITCAN-00000345

I • 

.---

f--

RECEIVED 
CENTRAL FAX CENTER 

FEB 2% 2017 
Electronic Acknowledgement Receipt 

EFS JD: 28408877 

·--- · 
Application Number: 1 1825S21 

International Application Number: 

-~ 

Confirmation Number: 6134 

---

Trtle of lnv~ntion: DIGITAL IMAGING SYSTEM AND METHOOS FOR SEl F.CTJVE IMAGE Fll TRATION 

- -· 
First Named Inventor/Applicant Name: N~al Solomon 

Neal Solomon 

. 

P08oK2l297 

Correspondence Addr~ss: -
Oakland CA 94620 

us 4154335400 

- --
Filer: Neal Edward Solomon 

Filer Authorized By: 

- --· 
Attornev Docket Number: 

... 
Receipt Date: 7.1-FEB· 20 17 

~ 

Filing Date: 06-.IUL-2007 

- .. "' ·- ··- .. _ 
TimeStamp: 11:04:26 

--
Application Type: Utility under 35 USC 111 (a) 

... 
Payment information: 

.. ......... 
Submitted with Payment ye~ 

Payment Type CARD 
- . 

Payment was successfully received In RAM ssso .. 

PAGE 417 • RCVO AT 212412017 1 :~7:17 PM (Eastern Standard Time)' SVR:W.f>TOFAX•OOV41• ONIS:2738300 • CSIO: • DURATION (mm•SSI:02~1 
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.------------------~-·---r---·---··--~----------
RAM confirmation Number 0~2117 1NTEFSW1 l075800 --------- , 

Deposit Account 

~------~-----~-----~·--4---------------- ---------·--------Authorized User ·------

The Director of the USPTO Is hereby a~d to charge Indicated fees and credit ~ny overpayment as follows: 

File listing: 
Document....-- ---------··-,-·--- - -----··--- --- ----.----_,., • 

Document Description file Name File Si~(Bytes)/ Multi Pages 
Number Mess.age Oig4!st Part/..2:ip (ifappl.) 

Petition for review by the Office or 
Petitions 

888366 

US_Patent_761680S_maint_f£<! ~ 
_petltion.pdf 

'),. .... A~(~l f')40t;'c.mM1~r7tc)!\)}'« 

l.111)~b 

no 2 

1------~-------------------~----~-----~-------~------~---~ Warnings: 

Information: 

F~ Worksheeot (SF.I06l 
:m7»41l'MSm~ 

~-. 

no 2 fee-lnfo.pdf £ 302

7.0 

~-----~-------------~--------- ------~------J-----Warnings: 

Information: 

Total Files Si;ze (in byte~i..~..'f· ________ 9_1_85_9_2 _____ ~ 

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. 

~.Applicatio.1)$_Under 3~U ... ~.C. 111 
If a new application is ~lng 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.S4) will be Issued in due course and the date shown on this 
Acknowledgement Receipt will establish the fil ing date of the application. 

National Stage of anJ.J.!ternational~pplication u.~der 35 U.5.( ._3J.l 
If 111 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/E0/903 indicating acceptance of the application as a 
natio!'lal stage submission under 3S U.S.C. 371 will be issued in addition to the Filing Receipt, In due course. 

Jiew lnternajiMal Applicat..i.~n Filed with t.t,.~.VSPTO as a fl.~elving Offic_~ 
If a new inte rnational application is being flied and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 0), a Notification of the International Application Number 
and of the International filing Date (form PCT/R0/105) will be issued in due course, subject to prescriptions conc~rning 
national security, and the date shown on this Ad(nowledgement Receipt will establish the international filing date of 
the application • .__ ___________ , _______ . ________________________ , ________ _ 

PACE ~/7 • RCIID AT 2124/20171:~7:17 PM [Eastern Stanctard Time) • SIIR:W~TOFAX·002141" DNIS:27:l8300' CSID: • DURATION (mm•SSI:02o41 
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~\ . . 
RECEIVED 

CENTRAL FAX CENTER 

FEB 2 4 2017 
PTOJ$DI4S (03-09) 

1\pproved lor uaetntough 03131/2012. OMS 0651..0016 
U.S. P'.llenlar>e! Ttodem:ltk Offlce: V.S. DEPARTMENt OF COMMERCE 

Und9r lhc Peperwo111 Reduction Act of 1995 no pcnons ~to requlre4 to 1119pond to 8 coUedion ot informeuon 1mtees it diaDlsvs ~ vflld OMS oonttOI number. 

MAINTENANCE FEE TRANSMITTAL FORM 
(Do not submit this form electronically via EFS-Web) 

Addre!!Sto: 
Director of the United States 

Patent and Trademarit Office 
Attn: Maintsnanco Fee 

I hereby c:ertlty that this correspondence IS being deposited with ttle United 
States Postal Service with sufficient postage as first claS$ mall In an envelope 
addressed to "Oiredor of the United States Patent and Trademarl< Office, Attn: 

2051 Jamieson Avenue, Suite 300 
Alexandria, VA 2l314 

Maintenance Fee, 2051 Jamieson Avenue, Suite 300, Alexandria, VA 22314" 

on ---------------------------------------------------
·OR- Signature ---------------~------------------

F:tx ta: 571-273-6500 Typed or printed name ____________________ _ 

En.ctosed IU!rewith is the payment of the maintenance fee(s) for the listed patent(s). 

1. 0 A ctted< for the amount of $ for the fiJJJ payment of the maintenance fee(s) and any necessary 
surcharge 19 enclosed. 

2. £!2( Payment by credit card. Form PTQ-2038 i& enclosed. 

3. 0 The Director is hereby authorized to charge $ to cover the payment of the fee(s) indicated below 
to Deposit Account No. ______ _ 

4. O The Director Is hereby authorized to charge any deficiency in the payment of the required fee(s) or etedit any 
overpayment to Deposite Account No. ______ _ 

• Information requited by 37 CFR 1 .36G(c) {column' 1 & 2). Information requested under 37 CFR 1.366(d) (columrts S. 4, & S). 

Item Patent U.S. Application Mafnter~ance Surcharge · Paymenl Yef)r 
Numbe,. Numbel" ~ee Amount Amount (&elect one bttow) 

[e.g., 061555.655) (J7 CFR 1.20(el-(p) (37 CFR UO(h)) :__.. Ct~lumn 5 

Column 1 Column~ Column 3 Column 4 3.5 yrs 7.G yrs 

-· , :. 
(". 

'' 

1 :J-6/~ f1Jf n/Jt r .JJ.. J ~~o_t::J_ .... --+-----+--=-t/-+----+-~~ ~ ·.;:if·, 
2 - - ~~ c-· . o -· 
~-3~----------r-----------+-----·------+---------~------+-------~------~5C-c: -o -.- 0 
~--;----------r-----------+------------+---------~-------+-------~--~~~---~--c= 

4 

~--·+---------4------------~------------4---------4--------4----~---~---=~.__~ 
s N 

~ 

Subtolalf;: Columns 3 & 4 

Total Payment J Oo -
0 ---· additional &tleets atlaelled for 

listing additional patent's. 

WARNING: lnfonnatlon on this form may become public. Credit card Information should not be 
included on this fonn. Provide credit card Information and authorization on Fonn PT0-.2038. 

RGspedfulfysubmltted, ··~~ 
Customer's Signature 

Cu&tomer's Name ~ j!iO?} 
Telephone: 1/1 SJJ_'i::s£..._00 ___ __ 

Reglstratlort NumDer, If applicable: --------

Fax: 

Note: All correspondence wllf be forwarded to thG "Fee Addr&ss• or to lhe "Correspondence Address• II no •Fee Addross• has beRn provided. 
See 37 CFR 1.363. 

Pl!Yment or small P.ntfly fee Is appropr1fttc if small ontity stlltus still exists. cee 37 CFft 1.27(!1). To establish small ernlty status or to el!ar~gc 
etat11s from small to largo entity, a written ttSsertion Is rvquired. Sea 37 CFR 1.27 and 1.331b). 
-VI/HERE MAINTENANCE FEE PAYMENTS ARE TO E!!O MADE BY AUTHORI7.ATION TO CHARGE A DEPOSIT ACCOUNT. 60TH THE 
NAME AND $1GNA1\JRE OF AN AUTHORIZED USER ARE R~QUIRED. 
Thls coAecloon of lnformttion Ia r~qvtrod ey 37 CFR 1.383, n.. lnf<>tl!llnlon ta required to obtain or rota1n 8 benefit by the publiC which Ia to r.te cano o~ lh8 USF'TO to 
prooess) an ~ppli~tlort. ConfldenU~Iity lsQovetn<>d by 35 u.s.c. 122 ano 37 CFR 1.11 an<! 1.1.11. This ccllac!ion 18 .oJe51N!ed to take 5 Minute" to complete, lndudJng 
vt>~Mt1ng, P<OPMng, one! 3ubmtung tho completed ~~ppllc:atlon form 10 111e USPTO. Ti<lr. wlft vary depending v~n the lncBvldu~ c:Me. Ally eonun&nta on tile 
amourrt of time you require to complele this form end/Or augge!:l.lons lor redueing thla burdon. &houlcs be 30nt to lhe Chiol tntorm:~tton Officer. u.s. P81ent snd 
Tra<lem~rk Ot!lce. U.S. Oepsrtmont of Commerce, P.O. SOlC 1450, Alexandria, VA. 22313·14~0. 00 NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADORE..'i$. SEND TO: Director of tnt Untied Slatftl Pato"t and TriiQil!Nrk omeo, Attn: rAslntlln8nee FM, 2051 JAmli!Mn Avenue, Suitn 300, AleK~ndr1a, 
VA 2.'131-i. 

If yo1; need assistance m completing the form. ~~~ 1·1300·PT0-9199 and ~!!lee/ optlon 2. 

7-
-4 

% 
G'J 

PAGE ?IT" RCVDAT 
212412017 1

:s7:1T PM (eastern Standard Time)' SVR:W-f'TOFAX·OOV41 • DNIS:2738300 • C&ID: • DURATION {mm-ss):02-41 
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U NITED STATES PATENT AND TRADEMARK O FFICE 

APPLICATION NO. 

111825,521 

7590 

Neal Solomon 
PO Box 21297 
Oakland, CA 94620 

FILING DATE FIRST NAI"'ED INVENTOR 

07/06/2007 Neal Solomon 

03/28/2017 

UNITED STATES DEPARTMENT OF COMMERCE 
United States J>atcnt and Trademark Office 
Address COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

6134 

EXAMINER 

KHAJ'I, USMAN A 

ART UNIT PAPER NUMBER 

2622 

MAIL DATE DELIVERY MODE 

03n812017 PAPER 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time peliod for reply , if any, is set in the attached communication. 

PTOL-90A (Rev. 04/07) 
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UNITED STATES P ATENT AND TRADEMARK O FFICE 

In re Patent No.: 7,612,805 
Issue Date: November 3, 2009 
Application No.: 11/825,521 
Filed: July 6, 2007 
Title: DIGITAL IMAGING SYSTEM AND 
METHODS FOR SELECTIVE IMAGE 
FILTRATION 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

www.usplo.gov 

DECISION ON PETITION 

This is a decision on the petition under 37 CFR § 1.182, filed February 24, 2017, to expedite 
consideration of the petition to accept the unintentionally delayed payment of a maintenance fee 
under 37 CFR § 1.378(b) filed February 21, 2017. This is also a decision on the petition under 37 
CFR § 1.378(b), filed February 21,2017, to accept the unintentionally delayed payment of a 
maintenance fee for the above-identified patent. 

The petition under 37 CFR §1.182 is GRANTED. 

The petition under 37 CFR § 1.378(b) is GRANTED. 

Petition under 37 CFR §1.182 

The requirements of 37 CFR § 1.182 to expedite the petition to accept the unintentionally delayed 
payment of a maintenance fee have been satisfied. 

Petition under 37 CFR § 1.378(b) 

This patent expired on November 4, 2013 for failure to pay the 3.5 year maintenance fee. The 
maintenance fee is hereby accepted and the above-identified patent is reinstated as of the mail 
date of this decision. 

The rules and statutory provisions governing the operations of the U.S. Patent and Trademark 
Office require payment of a fee on filing each petition under 37 CFR § 1.378(b). In this instance, 
the fees required are $800 for the maintenance fee at 3.5 years and $850 for the delayed payment 
of the fee due at 3.5 years. The total fees owed are $1,650. Petitioner submitted payment of 
$1,650 on February 21,2017. 
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Application/Control Number: 11/825,521 

Art Unit: OPET 

Page 2 

Telephone inquities concerning this matter may be directed to Vanitha Elga11 at 571.272.7395. 

/Jacob F Betit/ 
Jacob F Be tit 
Deputy Dit·ector 
Office of Petitions 
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Office of Petitions: Routing Sheet 

111111 
4 7 0 0 

Application No. 11/825,521 

This application is being forwarded to your office for 
further processing. A decision has been rendered on a 
petition filed in this application, as indicated below. 
For details of this decision, please see the document 
PET.OP.DEC filed on the same date as this document. 

[X] GRANTED 

0DISMISSED 

0 DENIED 
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Office of Petitions: Decision Count Sheet Mailing Month 

Application No. 11825521 llllllllllllllllllllllllllllllllllllllllllllllllll 
* 1 1 8 2 5 5 2 1 * 

For US serial numbers: enter number only, no slashes or commas. Ex: 10123456 

For PCT: enter "51 +single digit of year of filing+last 5 numbers", Ex. for PCT/USOS/12345, enter 51512345 

Deciding Official : ELGART, VANITHA 
Count (1) - Palm Credit 11/825,521 

llllllllllllllllll lllllllllll llllll 
* G R A N T * 

1111111111111111111111111 
* 5 1 8 * 

, .... ,,,,,,.,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ...................................................... " 
Decision Type: ~ 518-37 CFR 1.1 82 REQUEST FOR EXPEDrrED CONS ID~;:j 

Notes: 

Count (2) 
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RECEIVED 
CENTRAL FAX CENTER 

MAY 16 2017 
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May 16,2017 

Office of Petitions 

Patent and Trademark Office 

Alexandria, VA 22314 

Re: U.S. Patent# 7,612,805 

Dear Office of Petitions: 

RECEIVED 
CENTRAL FAX CENTER 

MAY 16 2017 

Petition to E~cdite 

PJease expedite the petition tor supplying supplemental information involving the maintenance 
fee revival of U.S. Patent No. 7,612,805 (application No. 11/825,521) with confit'Dlation no. 
6134. Tam the inventor and owner of the ' 805. 

I recently paid the maintenance fee and petition fees to reinstate the patent. 

I am enclosing a letter requesting acknowledgement of receipt and co.ofinnation of acceptance of 
supplemental information involving the revival of the maintenance fee for the patent. 

Also enclosed is completed PTO fonn 2038 (credit card payment fonn) for the amount of $400 
in order to pay $200 for request to accept the supplemental information involving the 
maintenance fee for the patent and $200 for the petition to expedite. 

Please expedite the processing ofthe request as soon as possible. Note that I mn a small entity. 

Feel free to cal.1 if you have any questions. J appreciate your assi~tance in processing this 
request. 

Respectfully submitted, 

Neal Solomon 

(4J 5) 334-5600 
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May 16,2017 

~f::CI::IVED 
CENTRAL FAX CENTEn 

MAY 1 6 2017 
! 
"> -- ' 

Office of Petitions .. ~ 
U.S. Patent and Trademark Office 
Alexandri.a, VA 22313 

Re: Supplemental Amendment to Maintenance Fee Revival ofU.S. Patent 7,612,805 

Dear Office of Petitions: 

In 2006,1 filed a provisional patent application (application No. 11/825,521) involving digital 
photography and, jn 2007, filed a non-provisional application, which was issued as U.S. patent 
7,612,805 in November, 2009. Four years later, in November, 201 3~ J failed to pay the 
maintenance fee for '805 due to severe economic constraints, and the patent expired. 

In February, 2017, J sought to revive tb.e patent by filing the maintenance fee on the U.S. PTO 
electronic filing system., paying an. $800 fee. However, I was told that I needed to file a petition 
with. the Office of Petitions and pay a supplemental fee. After contacting the Office of Petitions 
for guidance, T completed fonn 45, paid a supplemental fee of$850 and an additional fee of$200 

for a petition to expedite, and submitted a Petition to Accept Unintentionally Delayed Payment 

of Maintenance Fee in a.tl Expired Patent. Thereafter, I .received, on March 28> 2017, a grant of 
roy petition to reinstate the patent. 

This letter seeks to supplement the petit1on regarding the mabttenance fee revival at the .PTO. Jn 
my request to revive ·sos) 1 understood that the Petition to Accept and form 45 were sufficie.nt to 
satisfy the requirement of showing an unintentional delay in payment of the mai.ntenance fees. 
There was no place on fonn 45 to state the reason that may satisfy the unin.tentional standard, nor 
did I receive any request from the Office of Petitions to do so. 'lb.e payment of the fees and the 
filing of form 45 were sufficient to satisfy the Office of Petitions' procedure to reinstate the 
patent. 

I have learned that in February, 2017, a federal judge in Georgia ruled (in JD Medica/Imaging 
Systems L.LC v. Visage Imaging LLC) that a patentee's certification that a delay in paying 
maintenance fees was unintentional in accordance with these procedures may give rise to a claim 
of inequitable conduct. I believe that the procedures established by the Office of Petitions were 

clear and that I followed them carefully. However, in light ofthe ruling in 3D Medical, I believe 

it prudent to supplement my previous petition to accept my delayed. payment and reinstate the 
patent. 

In particular, there were economic constraints that caused the unintentional delay in payment of 
the maintenance fees from November 2013 to February 2017. I helieve when I filed my petition 
- and continue to believe -that "economic constraints" is a sufficient reason for u .. nintentional 
delay in paying the maintenance fees .. 

85122/2817 D~LLEN 88988887 7612895 
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"v 

My belief is supported by my persona) experience with the Office ofPeritions. In 2012.1 filed a 
request to make a delayed payment of a maintenance fee for another of my issued patents that 
bad expired due to nonpayment In that case, I explicitly cited econornic constraints as the 
reason for the delay and my request to revive was granted. In the case of the revival of' 805, the 
same reason of economic constraints was the underlying reason for the unintentional delay in 
payment. 

I believe that my February petition for the reinstatement of ' 805 was proper. By this petition, I 
am endeavoring to fully inform the PTO of the basis for my certification that the delay was 
unintenti.onal, and to seek confirmation that the grant of my earlier petition fully satisfies PTO 
policies and procedures. 

This petition appears to fall under 3 7 CFR 1.182 seeking a "decision on a question not 
specjfically provided for in an application for patent," requiring a fee of $200. A separate $200 
fee for a petition to expedite is included, for a total of $400. Please see the enclosed credit catd 
payment form. 

I appreciate a response to my petition to supply this supplemental information . 

. If you have any questions, please contact me at the number below. 

Sincerely, 

Neal Solomon 

P.O. Box 21297 
Oakland> CA 94620 
Customer#: 103468 
(415) 334-5600 

. ~· - . .. 
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June 5, 2017 

U.S. Patent and Trademark Office 
Alexandria, VA 223 13 

Re: Supplemental Amendment to Maintenance Fee Payment of U.S. Patent 7,612,805 

DearPTO: 

This letter supplies information to amend the prior maintenance fee payment filed in February, 

2017, for U.S. patent 7,612,805, the petition fonvhich was granted in l\tlarch. 

In 2006, I fi led a provisional patent application (application No. 11/825,521) involving digital 

photography and, in 2007, filed a non-provisional application, which was issued as U.S. patent 

7,612,805 in November, 2009. Four years later, in November, 20.13, I fai led to pay the 

maintenance fee for '805 due to severe economic constraints, and the patent expired. 

In February, 2017, I sought to revive the patent by filing the maintenance fee on the U.S. PTO 
electronic filing system, paying an $800 fee. However, I ·was told that I needed to fi le a petition 

with the Office ofPetitions and pay a supplemental fee. After contacting the Office of Petitions 

for guidance, I completed form 66, paid a supplemental. fee of $850 and an additional fee of $200 
for a petition to expedite, and submitted a Petition to Accept Unintentionally Delayed Payment 

of Maintenance Fee in an Expired Patent. Thereafter, I received, on March 28, 20.17, a grant of 

my petition to reinstate the patent. 

This letter seeks to supplement the petition regarding the maintenance fee revival at the PTO. In 

my request to revive '805, I understood that the Petition to Accept and form 66 -vvere suflkien.t to 

satisfy the requirement of showing an unintentional delay in payment of the maintenance fees. 

There was no place on form 66 to state the reason that may satisfy the unintentional standard, nor 

did l receive any request from the Office of Petitions to do so. The payment of the fees and the 

filing of form 45 were sufficient to satisfy the Office of Petitions' procedure to reinstate the 

patent. 

l have learned that in February, 2017, a federal judge in Georgia ruled (in 3D Medicallmaging 
~);stems LLC v. Visage Imaging LLC) that a patentee's certification that a delay in paying 
maintenance fees was unintentional in accordance \vith these procedures may give rise to a claim 

of inequitable conduct. I believe that the procedures established by the Office of Petitions were 

clear and that I followed them carefully. However, in light of the ruling in 3D Aledical, 1 believe 

it prudent to supplement my previous petition to accept my delayed payment and reinstate the 

patent. 

ln particular, there were economic constraints that caused the unintentional delay in payrnent of 

the maintenance fees f rom November, 2013, to February, 2017. I believe when I filed my 
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pet1t1on --- and continue to believe ···· that "economic constraints" ts a sut1!cient reason for 

unintentional delay in paying the maintenance fees. 

My belief is supported by my personal experience with the Oflice ofPetitions. In 2012, I tiled a 

request to make a delayed payment of a maintenance fee for another of my issued patents that 

had expired due to nonpayment. In that case, I explicitly cited economic constraints as the 

reason for the delay and my request to revive was granted. In the case of the revival of ' 805, the 

same reason of economic constraints was the underlying reason for the unintentional delay in 
payment. 

I believe that my February petition for the reinstatement of ' 805 was proper. By this petition, I 
am endeavoring to fully inform the PTO of the basis for my certification that the delay was 

unintentional, and to seek confirmation that the grant of my earlier petition fully satistles PTO 

policies and procedures. 

No fee is due for this information supplement to add to the file for the patent The Otiice of 
Petitions granted the petition recently to accept payment for the maintenance fee for ' 805 and 

this information represents an amendment. 

This letter is being filed electronically on the PTO's electronic filing system. Based on 

communication with a PTO attorney, I understand that that the electronic receipt from the 

electronic filing represents confirmation of acceptance of the letter. 

If you have any questions, please contact me at the number below. 

Sincerely, 

iNeal E. Solomon/ 

Neal Solomon 

P.O. Box 21297 
Oakland, CA 94620 
Customer #: 103468 
( 415) 3 34-5600 
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Electronic Acknowledgement Receipt 

EFSID: 29391225 

Application Number: 11825521 

International Application Number: 

Confirmation Number: 6134 

Title of Invention: DIGITAL IMAGING SYSTEM AND METHODS FOR SELECTIVE IMAGE FILTRATIOI\ 

First Named Inventor/Applicant Name: Neal Solomon 

Neal Solomon 

-

PO Box 21297 

Correspondence Address: -

Oakland CA 94620 

us 4154335400 

-

Filer: Neal Edward Solomon 

Filer Authorized By: 

Attorney Docket Number: 

Receipt Date: 05-JUN-2017 

Filing Date: 06-JUL-2007 

TimeStamp: 10:54:58 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 
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Document 
Document Description File Name 

File Size( Bytes)/ Multi Pages 
Number Message Digest Part / .zip (ifappl.) 

70037 
Optimum_lmaging_ Techno log 

1 Miscellaneous Incoming Let ter es_LLC_Office_of_Petitions_80 no 2 
S_request_for_clarification.pdf c2d8fd4c 74 872f8ff40d:Jl 160 14c79<t7 5913 

7d2 

Warnings: 

Information: 

Total Files Size (in bytes) 70037 

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 Agglications Under 35 U.S.C. 1 1 1 
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 Agglication 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/E0/903 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 Agglication 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 1 1 and MPEP 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 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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U NITED STATES PATENT AND TRADEMARK O FFICE 

APPLICATION NO. 

111825,521 

7590 

Neal Solomon 
PO Box 21297 
Oakland, CA 94620 

FILING DATE FIRST NAI"'ED INVENTOR 

07/06/2007 Neal Solomon 

06/23/2017 

UNITED STATES DEPARTMENT OF COMMERCE 
United States J>atcnt and Trademark Office 
Address COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

6134 

EXAMINER 

KHAJ'I, USMAN A 

ART UNIT PAPER NUMBER 

2622 

MAIL DATE DELIVERY MODE 

06n312017 PAPER 

Please find below and/or attached an Office communication concerning this application or proceeding. 

The time peliod for reply , if any, is set in the attached communication. 

PTOL-90A (Rev. 04/07) 
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U NITED STATES P ATENT AND TRADEMARK O FFICE 

In re Patent No.: 7,612,805 
Issue Date: November 3, 2009 
Application No.: 11/825,521 
Filed: July 6, 2007 
Title: DIGITAL IMAGING SYSTEM AND 
METHODS FOR SELECTIVE IMAGE 
FILTRATION 

Commissioner for Pa1en1s 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 2231 3-1450 

www.usp lo.gov 

ACKNOWLEDGMENT OF LETTER 

This is an acknowledgement of the letters filed May 16, 2017 and June 5, 2017 regarding the 
decision mailed March 28, 2017 granting the petition under 37 CFR § 1.182, filed February 24, 
2017, to expedite consideration of the petition to accept the unintentionally delayed payment of a 
maintenance fee under 37 CFR § 1.378(b) filed February 21 , 2017 and granting the petition 
under 37 CFR § 1.378(b ), filed February 21 , 2017, to accept the unintentionally delayed payment 
of a maintenance fee for the above-identified patent. 

The letters filed May 16, 2017 and June 5, 2017 have been made of record. Any relief being 
sought in the letters filed May 16, 2017 and June 5, 2017 has already been granted in the 
decision mailed March 28, 2017. 

Telephone inqui.J.ies conceming this matter may be di.J.·ected to Vanitha Elgart at 571.272.7395. 

/V ANITHA ELGART/ 
Vanitha Elgart 
Petitions Examiner 
Office of Petitions 
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Office of Petitions: Routing Sheet 

111111 
4 7 0 0 

Application No. 11/825,521 

This application is being forwarded to your office for 
further processing. A decision has been rendered on a 
petition filed in this application, as indicated below. 
For details of this decision, please see the document 
PET.OP.DEC filed on the same date as this document. 

0 GRANTED 

[KJ DISMISSED 

0 DENIED 
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Office of Petitions: Decision Count Sheet Mailing Month 

Application No. 11825521 llllllllllllllllllllllllllllllllllllllllllllllllll 
* 1 1 8 2 5 5 2 1 * 

For US serial numbers: enter number only, no slashes or commas. Ex: 10123456 

For PCT: enter "51 +single digit of year of filing+last 5 numbers", Ex. for PCT/USOS/12345, enter 51512345 

Deciding Official : ELGART, VANITHA 
Count (1) - Palm Credit 11/825,521 

llllllllllllllllllllllllllllllllllllllllllllllll lllllll 
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Decision Type: ~ 518-37 CFR 1.1 82 REQUEST FOR EXPEDrrED CONS ID~;:j 1111111111111111111111111 
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Notes: 

Count (2) 
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1111111111111111111111111 
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Printed on: 

If more than 3 decisions, attach , ..... 
2nd count sheet & mark this box L.! 

Office of Petitions Internal Document- Ver. 5.0 
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S!N ll/825,521 PATENT 
IN THE UNITED STATES PATENT AND TRADEMARK OF.FICE 

Applicant: Neal Solomon Patent No.: 7,612,805 
Serial No.: 1li825,521 Issue Date: November 3, 2009 
Filed: July 6, 2007 Docket: 5311.001 US 1 
Customer No. 21186 Con.frm1ation No.: 6134 
Title: DIGITAL IMAGING SYSTEM k'\iD METHODS FOR SELECTIVE 

J.MA.GE FILTRATION ···-··--··- -··--···---··...__ __________ ...____ .. ______ ..... _____________ _ 
REVOCATION AND PO\VER OF ATTORNEY 

& 
CHANGE OF CORRESI>ONDENCE ADDRESS 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Jn accordance with 37 C.F . .R. Section 1.36, M.P.E.P. Section 402.05 and 402.07, please 

revoke any existing Powers of Attorney, if any, and appoint the foJ.lowing attorneys andior patent 

agents to prosecute this application and to transact all busi.ness in the Patent and Trademark 

Office in connection therewith: 

Customer Number: 21186 

Please direct all correspondence in this case to: 

Schwegman Lundberg & Woessner, P.A. 
Customer No. 21186 

~y /h&/5~ 
Name: Neal Solomon 

Title: .~ImEf~Yl.n.Y.~ntQL ........ -.. ·-··-····· 
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IN THE UNITED STATES PATENT AND TRADEtvf/-\RK OFFICE 

Inventor(s): Neal Solomon 
Title: DIGITAL IMAGING SYSTEJVI Al'ID J\1ETHODS FOR SELECTIVE IMAGE FILTRATION 

Docket No.: 
Filed: 
Examiner: 
Customer N o.: 

53 1 I.OOIUSI 
July 6, 2007 
Usman Khan 
21186 

Mail Stop Amendment 
Commissioner for Patents 
P.O. Box 1450 
AJexandria, VA 22313-1450 

Seti.al No.: 
Due Date: 
Group Art Unit: 
Confirmation No.: 

111825,521 
N/A 
2622 
6134 

We are transmitting herewith the follo·wing attached items (as indicated with an " X"): 

X Revocation and Power of Attorney & Change of Correspondence Address (1 pg.) 

If not provided for in a separate pape•· filed herewith, J>lease consider this a PKI1TION }'OR EXTENSION OF' TIME for 
sufficient number of months to enter these Jlapers and Jllease cha•·ge ~tny additional fees o•· c•·edit overpayment to Deposit 
Account No. 19-0743. I:f apJllicable, any JHIJ>ers or fl>:eS SUJ>J>Iied he•·ewith are conside•·ed to be timely filed Jlu•·suant to 37 
CJ•'.R. § 1.7(a), tbe response t>eriod falling ou a .Federal Holiday, Saturday or Sunday being extended to tbe next succeeding 
business day. 

S.(Ji}YEQMAN.I!_~I?.BJ~RQ __ ~ __ yYQE.S.S.~fJ~"JLt\, 
Customer No.: 2ll.86 

By: __ ______ :_!~~~~~~--~-~--~-~-~:~-~~~-:. ______________________________________________________ __ 
Timothy E. Bianchi 
Reg. No. 39,610 
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Electronic Acknowledgement Receipt 

EFSID: 35861614 

Application Number: 11825521 

International Application Number: 

Confirmation Number: 6134 

Title of Invention: DIGITAL IMAGING SYSTEM AND METHODS FOR SELECTIVE IMAGE FILTRATIOI\ 

First Named Inventor/Applicant Name: Neal Solomon 

Neal Solomon 

-

PO Box 21297 

Correspondence Address: -

Oakland CA 94620 

us 4154335400 

-

Filer: Timothy J. Christman/Mandy Brown 

Filer Authorized By: Timothy J. Christman 

Attorney Docket Number: 

Receipt Date: 29-APR-20 19 

Filing Date: 06-JUL-2007 

TimeStamp: 15:52:05 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 
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Document 
Document Description File Name 

File Size( Bytes)/ Multi Pages 
Number Message Digest Part / .zip (ifappl.) 

163681 

1 
531 1_001 US1_RPOA_signed. 

yes 2 
pdf 

84b51t-bbf8;,bbd04c.b2aal64t."8aeac:403 
8e7c;6 

Multipart Description/PDF files in .zip description 

Document Description Start End 

Power of Attorney 2 2 

M iscellaneous Incoming Letter 1 1 

Warnings: 

Information: 

Total Files Size (in bytes) 163681 

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 A~~lications Under 35 U.S.C. 1 1 1 
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 A~~lication 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/E0/903 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 A~~lication 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 1 1 and MPEP 181 0), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/R0/1 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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UNITED 511\.TES PATENT Al'ID TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 37l (C) DATE 

111825,521 07/06/2007 

21186 

Ul' l'f'F:I) S 'I'A'I'F;S I) F;P A R'I'M F::-<T O F' C:OM~ff\RC:F. 
United States Potent nod Trademark Office 
Addrm:COMMISSIO.'<ER FOR PATENTS 

PO Sox 1450 
Alexandria, Virginia 22313-1450 
wwu:uspto,g<w 

FIRST NAI\1ED APPLICANT ATTY. DOCKETNO.ff!TI.E 

Neal Solomon 531I.OOIUS1 
CONFIRMATION NO. 6134 

POA ACCEPTANCE LETTER 
SCHWEGMAN LUNDBERG & WOESSNER, P.A. 
P.O. BOX 2938 lllllllll llllllll ll lll llj~~~~m~w~ ~~~~~~u~~~~~~~~ 1111111111111111 
MINNEAPOLIS, MN 55402 

Date Mailed: 05/02/2019 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 04/29/2019. 

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. 

/cnguyen/ 

Questions about the contents of this notice and the 
requirements it sets forth should be directed to the Office 

of Data Management, Application Assistance Unit, at 
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101. 
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