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SPECIFICATION 

DEVICE AND METHOD FOR JUDGING COMMUNICATION QUALITY 

AND PROGRAM USED FOR THE JUDGMENT 

Technical Field 

The present invention relates to a device and 

method for judging communication quality in a 

communication system, and a program for causing a 

10 computer to execute the judgment. 

Background Art 

In technologies for transmitting voice data, 

there has been used a technique that encodes voices by 

15 means of a vocoder to transmit them such as, for 

example, that described in a prior document, "PERSONAL 

DIGITAL CELLULAR TELECOMMUNICATION SYSTEM RCR STD-27 

Revision J, 11 by Association of Radio Industries and 

20 

Businesses, May 30th, 2002. Recently, with the 

development of encoding technologies, sufficiently 

natural voices can be transmitted in real time even at 

a much low bit rate on the order of 2000 [bps] or less, 

using a small amount of code: this technique has also 

been. usea. in such applications - that - must use a 

25 transmission channel whose communication quality is 

not necessarily good, such as an automobile telephone 

system. 

When voice data is transmitted at a low bit rate, 

a small amount of bit errors may have serious effects 

30 on the quality, and therefore, it is essential to 
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accurately detect or correct the errors. 

In doing so, there has been used a technique, 

for example, in which a device that transmits voice 

data adds cycle redundancy check ( CRC) codes to the 

5 coded voices, and a receiving device uses the CRC 

codes to correct errors. 

However, in case of voice data that is small in 

the amount of the data, and when the number of bits of 

the · CRC codes is given so as to ensure sufficient 

10 sound quality while the communication quality of the 

transmission channel remains within a normal range, 

the redundancy of the voice data will be excessively 

increased, and it will be difficult to achieve real 

time voice transmission. 

15 As a 

conceivable 

transmission 

technique to solve 

that communication of 

channel is to be 

the problem, 

quality 

judged and 

it is 

the 

only 

transmitted voice data in a good condition in terms of 

the communfcation quality is to be used (specifically, 

20 for example, voices to be reproduced from transmitted 

voice data in poor communication quality are muted, 

etc. } . 

As a technique to judge communication quality, 

it is conceivable that, for example, when a sequence 

25 of symbols representative of coded voices are 

transmitted in the frequency shirt keying (FSK) 

modulated form, a receiving device measures an 

.instantaneous value at a Nyquist point (where 

instantaneous values of the baseband signal are 

30 converged on any of multiple predetermined ideal 
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values representative of symbols ( the ideal value is 

also referred to as symbol value) ) of the baseband 

signal obtained by demodulating the received FSK 

modulated wave, and judges the communication quality 

5 based on the difference between the measured value and 

the ideal value. 

However, sufficiently fine level of sampling of 

the baseband signal and subsequent complex calculation 

are required to determine the difference between the 

10 measured instantaneous value of the baseband signal at 

a Nyquist point and the ideal value. This results in 

a complex construction of the device that receives the 

voice data, and it will be difficult to achieve real 

time voice transmission. 

15 As another technique, it is also conceivable 

that, for example, when voice data has been subjected 

to the forward error correction (FEC), communication 

quality is to be judged on the receiving side of the 

voice data based on the number of error corrections 

20 identified in the process of error correction. 

However, the process of providing the FEC, and 

the process of correcting errors in the voice data 

that has been subjected to the FEC are both complex. 

~Thrs~re0su1ts 1n a complex construction of 'Ehe devices 

25 that transmit and receive the voice data, and it will 

be difficult to achieve real time voice transmission. 

In addition, the number of error corrections has a 

predetermined upper limit, and if the number of 

erroneous bits exceeds the upper limit, the number of 

30 erroneous bits cannot accurately be known based on the 
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corrections. 

communication 

Therefore, 

quality 

accurate 

cannot be 

As yet another technique, it is also conceivable 

5 that, for example, when voice data is wirelessly 

transmitted, the electric field strength of the voice 

data is to be measured and communication quality is to 

be judged based on the measured result, on the 

receiving side of the voice data. 

10 However, if the voice data is mixed with noises, 

apparent electric field strength may increase and 

cause a high risk of errors in judgment of the 

communication quality. It is also conceivable that, 

for example, moving averages on a number of·voice data 

15 are to be determined for use in measuring the electric 

field strength. In this case, however, it takes time 

to judge the communication quality, and multiple 

transmissions are required for the same voice data; it 

will be difficult to achieve real time voice 

20 transmission. 

As yet another technique, it is also conceivable 

that, for example, communication quality is to be 

judged based on an ON or OFF state of squelch, 

as"sum:tng ~-chat - ·tne squelcn c.i.'rcurt:-"- or~-~1:he~ ~IYke- ~ i.s 

25 provided on the receiving side of voice data. 

However, if the voice data is mixed with noises, 

the squelch may be incorrectly opened and in such a 

case, there is a high risk of errors in judgment of 

the communication quality. Additionally, in case 

30 where moving· averages on a number of the voice data 
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are determined in order to increase relative strength 

of the voice data to be received, it will be difficult 

to achieve real time voice transmission, as is the 

case with the above technique that uses a measured 

5 result of the electric field strength. 

Disclosure of the Invention 

The present invention has been made in view of 

the conventional problems as described above, and it 

10 is an object thereof to provide a communication 

quality judging device, communication quality judging 

method, 

rapidly 

and computer 

judging the 

simple construction. 

program, for 

communication 

accurately 

quality with 

or 

a 

15 To achieve the object, a communication quality 

judging device according to a first aspect of the 

invention is essentially composed of: a symbol judging 

means for obtaining a baseband signal representative 

of a sequence of multilevel symbols and judging the 

20 symbol represented by the baseband signal; and 

25 

30 

a communication quality judging means for 

judging communication quality of a transmission 

channel over which the baseband signal has been 

tran-sm.ittea:-, based on COfitene-of cthe--syrnb~or C judged by 

the symbol judging means. 

At least a portion of a bit string is 

distinguished as a protected portion, the bit string 

constituting data to be transmitted represented by· the 

sequence of symbols, and · at least a portion of the 

symbol that belongs to the sequence of symbols 
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contains a bit belonging to the protected portion and 

a redundant bit having a predetermined value. 

The communication quality judging means 

operatively identifies the number of redundant bi ts 

5 having the predetermined value or the number of 

redundant bits missing the predetermined value among 

the redundant bits contained in the symbol that 

contains a bit belonging to the protected portion, and 

judges the communication quality of the transmission 

10 channel based on the identified result. 

The communication quality judging device may be 

further provided with a data changing means . for, if 

the communication quality judged by the communication 

quality judging means does not satisfy a predetermined 

15 condition, making a predetermined change to the data 

to be transmitted represented by the symbol used in 

the judgment. 

The data changing means may be provided with 

means for externally obtaining a parameter that 
' 

20 defines at least a portion of the condition. 

The predetermined change may include a process 

of substantially destroying the data to be transmitted 

represented by the symbol used to judge that the 

communrcati:on qual11:y-aoes- noesatisfy ·a"predetermined ~ 

25 condition. 

The predetermined change may include a process 

of replacing the data to be tran~mitted represented by 

the symbol used to judge that the communication 

quality does not satisfy a predetermined condition, 

30 with previous data represented by a symbol previously 
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obtained by the symbol judging means. 

The predetermined change may further include a 

process of substantially destroying the data to be 

transmitted that follows last replaced data and that 

5 is represented by the symbol used to judge that the 

communication quality does not satisfy a predetermined 

condition, when more than a predetermined number of 

replaced data continues. 

The data to be transmitted may be composed of 

10 data representative of strength of a variable, and the 

predetermined change may include an attenuating 

process of changing the data to be transmitted 

represented by the symbol used to judge that the 

communication quality does not satisfy a predetermined 

15 condition, to a data equivalent in which the variable 

represented by the data is attenuated. 

When first data, which is transmitted 

immediately before second data to be subjected to the 

attenuating process, has been subjected to the 

20 attenuating process, the attenuating process provided 

to the second data may consist of a process of 

changing the second data to a data equivalent in which 

the variable represented by the second data is 

attenuated- at an attenuat.i:on --rati.o larger tlian -that 

25 for the variable represented by the first data. 

A communication quality judging method according 

to a second aspect of the invention includes: a symbol 

judging step of obtaining a baseband signal 

·representative of a sequence of multilevel symbols and 

30 judging the symbol represented by the baseband signal; 
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and a communication quality judging step of judging 

communication quality of a transmission channel over 

which the baseband signal has been transmitted, based 

on content of the symbol judged in the symbol judging 

5 step. 

At least a portion of a bit string is 

distinguished as a protected portion, the bit string 

constituting data to be transmitted represented by the 

sequence of symbols, and at least a portion of the 

10 symbol that belongs to the sequence of symbols 

contains a bit belonging to the protected portion and 

a redundant bit having a predetermined value. In the 

communication quality judging step, the number of 

redundant bits having the predetermined value or the 

15 number of redundant bits missing the predetermined 

value is identified among the redundant bits contained 

in the symbol that contains a bit belonging to the 

protected portion, and the communication quality of 

the transmission channel is judged based on the 

20 identified result. 

A computer program according to a third aspect 

of the invention causes a computer to perform: a 

symbol judging step of obtaining a baseband signal 

representat1.ve of a -s"equence of multilevel -symbols and 

25 judging the symbol represented by the baseband signal; 

and a communication quality judging step' of judging 

communication quality of a transmission channel over 

which the baseband signal has been transmitted, based 

on content of the symbol judged in the symbol judging 

30 step. 
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The program causes the computer to operate such 

that at least a portion of a bit string is 

distinguished as a protected portion, the bit string 

constituting data to be transmitted represented by the 

5 sequence of symbols, and at least a portion of the 

symbol that belongs to the sequence of symbols 

contains a bit belonging to the protected portion and 

a redundant bit having a predetermined value, and the 

communication quality judging step identifies the 

10 number of redundant bits having the predetermined 

value or the number of redundant bits missing the 

predetermined value among the redundant bits contained 

in the symbol that contains a bit belonging to the 

protected porti.on, and judges the communication 

15 quality of the transmission channel based on the 

identified result. 

20 

25 

According to the present invention, there are 

provided a communication quality judging device, 

communication 

program, for 

quality judging 

accurately or 

method, 

rapidly 

and computer 

judging the 

communicat~on quality with a simple construction. 

Brief Description of the Drawings 

Figure 1 is a block diagram showTng -an 

arrangement of a voice transmitting and receiving 

system according to an embodiment of the invention; 

Figu~e 2 is a block diagram showing an 

arrangement of a transmission device; 

Figure 3 shows a data structure of vocoder 

30 output data; 
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Figure 4 schematically shows a process of 

interleaving vocoder output data; 

Figure 5 is a graphical representation showing 

an eye pattern example of a baseband signal; 

5 Figure 6 is a block diagram showing an 

arrangement of a reception device; 

Figure 7 schematically shows, a 

·restoring a vocoder output data from 

signal; and 

process of 

a baseband 

10 Figure 8 is a flow chart showing a procedure of 

a process performed by the communication quality 

judging unit. 

Best Mode for Carrying Out the Invention 

15 Hereafter, embodiments according to the 

invention will specifically be described in 

conjunction with an example of a voice transmitting 

and receiving system, with reference to the drawings. 

Figure 1 shows an arrangement of a voice 

20 transmitting and receiving system according to an 

embodiment of the invention. As shown, the voice 

transmitting and receiving system is composed of 

transceivers TRl and TR2 . The transceivers TRl and 

-TR2 transmit and -receive- vo:i..ces to ~arid from~ ea-ch -otlier-
25 over an external transmission channel L, including an 

external packet network and the like. 

30 

The transceivers TRl and 

substantially identical arrangement, 

TR2 have a 

and each has a 

transmission device T and a reception device R. 

The transmission device Tin the transceiver TRl 

12
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generates frequency shift keying (FSK) modulated waves 

representative of voices and transmits them to the 

reception device R in the transceiver TR2, and the 

reception device R in the transceiver TR2 receives the 

5 FSK modulated waves to reproduce the voices. 

Similarly, the 

transceiver TR2 

representative of 

transmission 

generates 

voices and 

device T 

FSK modulated 

transmits them 

in the 

waves 

to the 

reception device R in the transceiver TRl, and the 

10 reception device R in the transceiver TRl receives the 

FSK modulated waves to reproduce the voices. 

The transmission devices T in the transceivers 

TRl and TR2 have a substantially identical arrangement, 

and the reception devices R in the transceivers TRl 

15 and TR2 also have a substantially identical 

arrangement. 

However, it is intended that each of the 

transceivers TRl and TR2 has an arrangement such that 

FSK modulated waves transmitted from its own 

20 transmission device T are not received by its own 

reception device R. Specifically, for example, it is 

conceivable that the transmission frequency of the 

transmission device Tin the transceiver TRl (or TR2) 

ari~d -tne~~recept1.oh· ffe-qtiency of "the ~recepti:on~ dev:i:ce~ 0 R 

25 may be different from each other. Alternatively, the 

transceivers TRl and TR2 may be adapted to add an 

identification of the source and/or destination to the 

FSK modulated waves transmitted by their own 

transmission device T, while their own reception 

30 device R handles only the FSK modulated waves that 

13



- 12 -

have its own identification appended as a destination, 

or the FSK modulated waves that lack its own 

identification as a source, as an object from which 

voices are reproduced. Alternatively, each of the 

5 transceivers TRl and TR2 may have a well known 

facility that performs a press-to-talk {PTT) function 

such that its own reception device R stops receiving 

the FSK modulated waves while its own transmission 

device Tis transmitting the FSK modulated waves. {In 

10 this case, however, the transceivers TRl and TR2 will 

communicate with each other in half duplex operation.) 

As shown in Figure 2, each transmission device T 

in the transceivers TRl and TR2 is composed of a voice 

input unit Tl, a vocoder unit T2, an interleaving 

15 process unit T3, a baseband signal generating unit T4, 

a modulator unit T5, and a high frequency output unit 

T6. 

20 

The 

example, 

amplifier, 

converter, 

the like. 

voice input unit Tl is composed of, for 

a microphone, an audio frequency (AF) 

a sampler, an analog-to-digital (A/D) 

a logic circuit for frame generation, and 

The voice input unit Tl, for example, collects 

voices to generate a voice signal: repil?esentative of 

25 the voices in an analog format, arnplif ies the voice 

signal, and samples and converts from analog to 

digital the voice signal so as to generate voice data 

in a digital format. The voice data in a digital 

format is fragmented into a sequence of multiple 

30_ frames and provided to the vocoder unit T2. 

14
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Each frame generated in the voice input unit Tl 

consists of waves that correspond to one sound 

fragment obtained by dividing the voices collected by 

the voice input unit Tl at a constant frequency (for 

5 example, for every 20 milliseconds). 

Each of the vocoder unit T2, interleaving 

process unit T3, and baseband signal generating unit 

T4 is composed of a processor such as a digital signal 

processor (DSP) and a central processing unit (CPU), a 

10 memory that stores a program executed by the processor, 

and the like . Some or all fun ct ions of the vocoder 

unit T2, interleaving process unit T3, and baseband 

signal generating unit T4 may be implemented in a 

single processor. The processor that implements some 

15 or all functions of the vocoder unit T2, interleaving 

process unit T3, and baseband signal generating unit 

T4 may further implement functions of the logic 

circuit for frame generation in the voice input unit 

Tl. 

20 Supplied with frames by the voice input unit Tl, 

the vocoder unit T2 generates vocoder output data for 

each provided frame using the frame, and provides it 

to the interleaving process unit T3 in a manner that 

each~~rrarile-C can~ oe- --:tdent:tf-:ted - in- 01:Ede.B<in- -~the _sequen_c~~ --

25 of the frames described above. (Specifically, for 

example, each frame may be sequentially provided 

according to the order, or data representative of the 

frame order may be provided along with the frames.) 

As shown in a data structure of Figure 3, each 

30 of the vocoder output data includes, for example, most 

15
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important voice data of 18 bi ts, unprotected voice 

data of 26 bits, protective data of 23 bits, and error 

detection data of 5 bits. 

The most important voice data in the vocoder 

5 output data is composed of an 18-bit portion that is 

detected according to predetermined criteria and is 

acoustically the most important among 44-bit data 

(hereinafter referred to as encoded voice data) 

obtained by encoding the sound fragment represented by 

10 the frame used to generate the vocoder output data. 

The unprotected voice data in the vocoder output data 

is composed of a 26-bit portion that is acoustica,lly 

the second important after the portion of the most 

important voice data among the encoded voice data. 

15 The encoded voice data is composed of bits 

associated with components that may be contained in 

voices ( for example, sound pressure, pitch, and the 

like), and if each of the bits takes a predetermined 

value (for example, a value of "l"), it indicates that 

20 the component associated with the bit is substantially 

absent from the sound fragment represented by the 

encoded voice data that contains the bit. 

In the technique for encoding a sound fragment 

by the~ vocoder unit T2, it -is~ -required~-to identify~, 

25 according to predetermined criteria, the acoustical 

importance of each bit that constitutes resulting data 

from encoding, and to allocate it to any of the most 

important voice data, unprotected voice data, and 

other data. However, any technique for encoding a 

30 sound fragment by the vocoder unit T2 may be used 
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provided that such allocation is possible. 

Specifically, the vocoder unit T2 may use a technique 

such as, for example, the linear predictive coding to 

perform the encoding. In this case, the vocoder unit 

5 T2 may identify the acoustical importance according to 

well known criteria as found in the prior art document 

as described above. 

On the other hand, the protective data in the 

voice data is composed of voice protective data of 18 

10 bits and protective data for error detection data of 5 

bits, and the value of any bit constituting the voice 

protective data and protective data for error 

detection data is "l." 

The error detection data in the vocoder output 

15 data is composed of cycle redundancy check (CRC) data 

for detecting errors in the most important voice data, 

which is obtained by using the most important voice 

data contained in_ the vocoder output data. 

The interleaving process unit T3 interleaves the 

20 vocoder output data provided by the vocoder unit T2, 

and provides the interleaved vocoder output data 

(hereinafter referred to as interleaved frame) to the 

baseband signal generating unit T4. 

That - rs, - supplied wi-th- ~he vocoder output" _data 

25 by the vocoder unit T2, the interleaving process unit 

T3 first generates 2-bit data corresponding to a 

symbol in a four-value FSK, based on the vocoder 

output data. Specifically, as also shown in Figure 4 

for example, the interleaving process unit T3 performs 

30 the following processes indicated as (Al) to (A3): 

17
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(Al) The interleaving 1 process unit T3 combines 

each bit . that constitutes the most important voice 

data contained in the vocoder output data with each 

bit that constitutes the voice protective data one by 

5 one to generate 18 pieces of 2-bit data. However, as 

shown in Figure 4 (b), the combination of any of these 

18 pieces of data is such that the bit that 

constitutes the voice protective data is located at 

the lower bit. 

10 (A2} The interleaving process unit T3 combines 

each bit that constitutes the error detection data 

contained in the vocoder output data with each bit 

that constitutes the protective data for error 

detection data one by one to generate 5 pieces of 2-

15 bit data. However, as shown in Figure 4 (b), the 

·combination of any of these 5 pieces of data is such 

that the bit that constitutes the protective data for 

error detection data is located at the lower bit. 

(A3) The interleaving process unit T3 fragments 

20 the unprotected voice data contained in the vocoder 

output data into 13 pieces of 2-bit data, as shown in 

Figure 4 (a). 

The interleaving process unit T3 then provides a 

·total of 36 - pa-eces o£-c2-bit .. data resulted from tbe 

25 processes (Al) to (A3) to the baseband signal 

generating unit T4 in a predetermined order that, as 

shown in Figure 4 (c) for example, includes a portion 

in which the 2-bit data obtained in the process (Al) 

or (A2) and the 2-bit data obtained in the process 

30 {A3) are alternately arranged. 

18
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In 2-bit data generated by the interleaving 

process unit T3 performing the processes described 

above, any of those obtained from the error detection 

data and protective data for error detection data, as 

5 well as those obtained from the most important voice 

data and voice protective data will have "l II in the 

lower one digit. In contrast, the 2-bit data obtained 

from the unprotected voice data may have either 11 0" or 

"l" in the lower one digit. 

10 

15 

Supplied with the interleaved frame by the 

interleaving process unit T3, the baseband signal 

generating unit T4 converts the interleaved frame into 

a baseband signal in the four-value Root Nyquist FSK, 

and provides the baseband signal to the modulator unit 

TS. The baseband signal generating unit T4 may, for 

example, insert a marker into the baseband signal to 

identify the beginning and end of a portion 

representative of one interleaved frame. 

Figure 5 shows an eye pattern example of a 

20 baseband signal generated by the baseband signal 

generating unit T4. As shown, in the baseband signal, 

the instantaneous values converge on any of four 

values at a point of constant phase {Nyquist point) in 

25 

- --

one symbol section {a sect ion representative of 

information corresponding to one symbol) . Assuming 

that the value of the second one in descending order 

is {+1), these four values {hereinafter referred to as 

symbol value) are arranged and equally spaced, for 

example, with the value of (+3), {+1), (-1), and (-3) 

30 respectively in descending order, as shown in Figure 5. 
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Assume that, as shown in Figure 5 for example, 

the baseband signal generating unit T4 converts a 

symbol "11" contained in the interleaved frame (i.e. 

2-bit data having a value of "11 11
) into a symbol 

5 section having a symbol value of ( -3) , converts a 

symbol 11 10 11 into a symbol section having a symbol 

value of ( -1), converts a symbol "00" into a symbol 

section having a symbol value of (+1), and converts a 

symbol "01" into a symbol section having a symbol 

10 valu~ of (+3). 

As a result of conversion from the interleaved 

frame to the baseband signal being performed according 

to the rule described above, a symbol having II l" in 

the lower one digit is converted into a symbol section 

15 having a symbol value of (-3) or (+3). Therefore, any 

symbol representative of the most important voice data 

and error detection data will be converted into a 

symbol section having a symbol value of (+3) or (-3). 

In contrast, any symbol representative of the 

20 unprotected voice data may be converted into a symbol 

section taking a value of either (+3), (+1)., {-1), or 

(-3). 

As apparent from the above, when the interleaved 

f!'arQe is -~onver_ted intoc the~baseband signal according" 

25 to the rule described above, these four types of 

symbols are arranged in descending (or ascending) 

order in terms of the symbol value to form a series of 

Gray code (i.e. any Hamming distance between .adjacent 

symbols in the series is "1 11
). 

30 The modulator unit TS is composed of a well 
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known frequency modulation circuit, an oscillator 

circuit that generates carrier waves , and the like, 

and it uses the baseband signal provided by the 

baseband signal generating unit T4 to frequency 

5 modulate the carrier waves, and provides resulting FSK 

10 

15 

20 

25 

(Root Nyquist FSK) modulated waves .to the high 

frequency output unit T6. 

The modulator unit TS may also be composed of a 

processor, a memory that stores a program executed by 

the processor, and the like. The processor that 

implements some or all functions of the voice input 

unit Tl, the vocoder unit T2, interleaving process 

unit T3, and baseband signal generating unit T4 may 

further implement functions of the modulator unit TS. 

The high frequency output unit T6 is composed of 

a high frequency amplifier, an antenna~ and the like, 

and it amplifies_ the modulated waves provided by the 

moduiator unit TS and send them to the transmission 

channel L. 

The transmission device T performs operations as 

described above to generate and transmit the FSK 

modulated waves that are representative of voices 

collected by itself and have Root Nyquist 

characteristics. 

Symbols represented by the. baseband signal of 

the FSK modulated waves may be ·categorized into a 

first type of symbol, which is representative of the 

most important portion of an encoded voice data or an 

error detection data for the most important portion, 

30 and a second type of symbol, which is representative 
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of other portions than the most important portion of 

an encoded voice data. The symbol value of the symbol 

section representative of the first t¥pe of symbol is 

the maximum or minimum value of four symbol values 

5 that may be taken by the symbol section of the 

baseband signal. The ref ore, ref erring on1y to the 

first type of symbol, a bit cons ti tu ting the most 

important portion of encoded voice data or error 

detection data for it has a redundant bit added 

10 thereto, so that there are two possible symbol values 

while the interval between symbol values is 

substantially increased, thereby improving the signal­

to-noise ratio. 

The transmission device T in the embodiment as 

15 described above generates a baseband signal to include 

a portion in which a symbo1 section representative of 

the first type of symbol and a symbol section 

representative of the second type of symbol are 

alternately arranged, so that more important, first 

20 type symbols are dispersed in the baseband signal. 

25 

Therefore, if the transmitted modulated waves are 

affected by fading and the like, it is less likely to 

cause a risk of losing a large number of more 

important" firs-t-~ty;pe-~s:ymboJ..s~-a-"t-a~ t-ime. ---

Turning now to the reception device 

in Figure 6, 

transceivers TRl 

frequency input 

each 

and 

unit 

reception device 

TR2 is composed 

Rl, a demodulator 

R, as shown 

R in the 

of a high 

unit R2, a 

symbol judgment unit R3, a deinterleaving process unit 

30 R4, a communication quality judgment unit RS, a voice 
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data restoring unit R6, and voice output unit R7. 

The high frequency input unit Rl is composed of 

an antenna, a tuning circuit, and· a high frequency 

amplifying circuit, and it receives from the 

5 transmission channel L, the FSK modulated waves sent 

by a transmission device T and the like onto the 

transmission channel L, and amplifies and provides 

them · to the demodulator unit R2. A single antenna 

provided on the transceivers TRl or TR2 may combine 

10 functions of the antenna for the high frequency input 

unit Rl and the antenna for the high frequency output 

unit T6 in the transceiver. 

The demodulator unit R2 is composed of a well 

known detection circuit for detecting the frequency 

15 modulated waves, and it detects the FSK modulated 

waves provided by the high frequency input unit Rl to 

restore the baseband signal. It then provides the 

restored baseband signal to the symbol judgment unit 

R3. The demodulator unit R2 may be composed of a 

20 processor, a memory that stores a program executed by 

the processor, and the like. 

Each of the symbol judgment unit R3, 

deinterleaving process unit R4, communication quality 

_ judgment -un.i.t .RS, - .and~--voi.ee ~da.ta -.J;'es-to:r;.:Lng. un:bt---R6 -~:Ls 

25 composed of a processor, a memory that stores a 

program executed by the processor, and the like. Some 

or all functions of the symbol judgment unit R3, 

deinterleaving process unit R4, communication quality 

judgment unit RS, and voice data restoring unit R6 may 

30 be implemented in a single processor. The processor 
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that implements some or all functions of the 

demodulator unit R2 or transmission device T may 

further implement some or all functions of the symbol 

judgment unit R3, deinterleaving process unit R4, 

5 communication quality judgment unit RS, and voice data 

restoring unit R6. 

Based on a instantaneous value at a Nyquist 

point of each of baseband signals provided by the 

demodulator unit R2, the symbol judgment unit R3, as 

10 shown schematically in (a) and (b) of Figure 7, judges 

the symbol represented by a symbol section containing 

the Nyquist point and, based on the judgment, 

reproduces data ( Figure 7 ( b)) corresponding to the 

interleaved frame generated by the interleaving 

15 process unit T3 in the transmission device T. The 

reproduced data is then provided to the deinterleaving 

process unit R4. 

Specifically, the symbol judgment unit R3 first, 

for example, determines whether the instantaneous 

20 value of the baseband signal at the Nyquist point is 

not less than a first threshold (Th+), or not less 

than a second threshold (Th0) and less than (Th+), or 

not less than a third threshold (Th-) and less than 

(Th0 L or le$~ than (Th-), for each - Nyqu.i.st poin:t--

25 contained in the baseband signals provided by the 

demodulator unit R2. 

At this time, the value of (Th+) is more than 

(+1) and less than (+3), the value of (Th0) is more 

than (-1) and less than (+1), and the value of (Th-) 

30 is more than (-3) and less than (-1). Specifically, 
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therefore, the value of (Th+} may, for example, be 

(+2), the value of (Th0) may, for example, be (0), and 

the value of (Th-} may, for example, be (-2). 

If it is judged that the instantaneous value of 
.,/ 

5 the baseband signal at the Nyquist point is greater 

than or equal to (Th+), the symbol judgment unit R3 

then judges that the symbol value of the symbol 

section containing the Nyquist point is (+3) and 

therefore the symbol section represents symbol "01. ,i 

10 Similarly, if it is judged tha_t the value is not 

less than (Th0) and less than (Th+), the unit judges 

that the symbol value of the symbol section containing 

the Nyquist point is ( +l) and therefore the symbol 

section represents symbol "00. " If it is judged that 

15 the value is not less than (Th-) and less than (Th0), 

the unit also judges that the symbol value of the 

symbol section containing the Nyquist point is ( -1) 

and therefore the symbol section represents symbol 

"10." If it is judged that the value is less than 

20 {Th-), the unit also judges that the symbol value of 

the symbol section containing the Nyquist point is (-

3) and therefore the symbol section represents symbol 

"11." 

Once alJ..c symboLs of one~~i-nte:r;---leaved frame are 

25 judged, the symbol judgment unit R3 then provides a 

sequence of these symbols to the deinterleaving 

process unit R4 as data corresponding to one 

reproduced interleaved frame. 

The deinterleaving process unit R4 considers the 

30 data provided by the symbol judgment unit R3 as an 
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interleaved frame,· uses the interleaved frame to 

restore vocoder output data. The unit then provides 

the restored vocoder output data to the communication 

quality judgment unit RS. 

5 Specifically, supplied with data corresponding 

to the interleaved frame by the symbol judgment unit 

R3, the deinterleaving process unit R4 per_forms the 

following processes indicated as (Bl) to (B6), as also 

shown in (b) to (e) in Figure 7: 

10 (Bl) The deinterleaving process unit R4 

identifies 13 symbols including unprotected voice data 

among symbols contained in the interleaved frame 

provided by the symbol judgment unit R3 as 26-bit 

unprotected voice data as a whole. The deinterleaving 

15 process unit R4 may, for example, identify the type of 

data contained in the symbols based on the order of 

the symbols in the interleaved frame. 

(B2) The deinterleaving process unit R4 

separates each of 18 symbols including the most 

20 important voice data into the upper one bit and lower 

one bit among symbols contained in the interleaved 

frame. The unit then identifies 18-bit data 

consisting of 18 pieces of upper one bit data as the 

most .icmportant-voice data. 

25 (B3) The deinterleaving process unit R4 

30 

identifies 18-bit data consisting of 18 pieces of 

lower one bit data separated in the process (B2) as 

the voice protective data. 

(B4) The deinterleaving 

separates each of 5 symbols 

process 

including 

unit R4 

the error 
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detection data into the upper one bit and lower one 

bit among symbols contained in the interleaved frame. 

The unit then identifies 5-bit data consisting of 5 

pieces of upper one bit data as the error detection 

5 data. 

(BS) The deinterleaving process unit R4 

identifies 5-bit data consi~ting of 5 pieces of lower 

one bit data separated in the process (B4) as the 

protective data for error detection data. 

10 (B6) The deinterleaving process unit R4 

associates the most important voice data, unprotective 

voice data, protective data (i.e. voice protective 

data and protective · data for error detection data), 

and error detection data identified in the processes 

15 (Bl) to (BS) with each other, and provides them to the 

communication quality judgment unit RS as data 

corresponding to the vocoder output data. 

The communication quality judgment unit RS 

receives the data corresponding to the vocoder output 

20 data provided by the deinterleaving process unit R4 

performs a bad frame masking process on the data 

depending on the presence of an error in the most 

important voice data contained in the data and/or the 

number -0£ abnormal. bi ts con'ta4ned in the pi;otecti ve, 

25 data in the data, and provide it to the voice data 

restoring unit R6. Specifically, the communication 

quality judgment unit RS performs, for example, 

processes whose procedure is shown in Figure 8. 

Specifically, once the communication quality 

30 judgment unit RS receives a vocoder output data from 
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the deinterleaving process unit R4 (step S1 in Figure 

8), it first uses error detection data contained in 

the frame to detect an erroneous bit in the most 

important voice data contained in the vocoder output 

5 data, and determines whether or not there is an 

erroneous bit ( step S2) . If it is determined that 

there is an error, the process proceeds to step S4. 

On the other hand, if it is determined that 

there is no erroneous bit in step S2, the 

10 communication quality judgment unit RS identifies how 

many bi ts have a value of 11 0 11 
( incorrectly though it 

would normally have a value of 11 1 11
) in the protective 

data in the vocoder output data received in step Sl, 

and determines whether or not the identified number x 

15 satisfies the relationship (n < x < m) with respect to 

a predetermined lower limit n and a predetermined 

upper limit m (where n is an integer not less than 0, 

and mis an integer greater than n) (step S3). If it 

is determined that it is satisfied, the process 

20 proceeds to step S4. 

In step S4, the communication qua.lity judgment 

unit RS determines whether or not II if the vocoder 

output data received in step Sl is subjected to the 

.process in-••S-"tep- S5 as· descr-ibed~bel.ow, vocoder· ou-~put 

25 data having identical content replaced with the 

content of previous· vocoder output data continues in 

not less than predetermined Rrnax pieces (where Rmax is 

a positive integer)," and performs a bad masking 

process depending on the determination (steps S5, S6) 

30 and returns the process to step Sl. 
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Specifically, if it is determined in step S4 

that not less than Rmax pieces of replaced vocoder 

output data having identical content does not continue 

after replacement, the communication quality judgment 

5 unit RS replaces the content of the vocoder output 

data received in step Sl with content of previous 

vocoder output data that has been received immediately 

before the vocoder output data of interest ( or that 

otherwise matches a predetermined condition) to 

10 provide it to the voice data restoring unit R6 (step 

S5), and returns the process to step Sl. 

On the other hand, if it is determined that 

greater than or equal to Rmax pieces of data continues, 

voices represented by the vocoder output data is muted 

15 and provided to the voice data restoring unit R6 {step 

S6), and the process returns to step Sl. Specifically 

in step S6, the communication quality judgment unit RS 

may, for example, destroy the vocoder output data, or 

may substantially destroy the content of the vocoder 

20 output data such as by changing the content of the 

vocoder output data such that it represents a silent 

state. 

On the other hand, if it is determined in step 

S3 that the number x of bi tsc hav±ng a value Of' 11 O 11 ±n 

25 the protective data does not satisfy the relationship 

(n < x < m), the communication quality judgment unit 

RS determines whether or not the number xis not less 

than the upper limit m {step S7). If it is determined 

that it is greater than or equal to m, the process 

30 proceeds to step S6, and if it is determined that it 
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is not greater than or equal tom (i.e. 

is not more than the lower limit n) , 

the number x 

the vocoder 

output data received in step S1 is provided to the 

voice data restoring unit R6 without change as a 

5 proper vocoder output data, and the process returns to 

step Sl. 

It is considered that the number x of erroneous 

bits in the protective data is indicative of the 

poorness of communication quality of the transmission 

10 channel L. Therefore, given the value of x as a 

parameter indicative of the poorness of communication 

quality, it is considered that, in the process of the 

communication quality judgment unit RS as shown in 

Figure 8, the vocoder output data is ultimately 

15 processed according to the following conditions 

indicated as (Cl) to (CS): 

(Cl) If no error is detected in the most 

important voice data and it is judged that the 

poorness x of communication quality is not more than 

20 the lower limit n, the vocoder output data is handled 

as proper. 

(C2) If no error is detected in the most 

important voice data and it is judged that the 

poorness.~x of commun-icat-ion -qua-1---ity is -larger -t;-han •-the -

25 lower limit n but not more than the upper limit m, the 

vocoder output data is handled as proper after it is 

replaced with content of previous vocoder output data. 

( C3) The vocoder output data in which an error 

is detected in the most important voice data is also 

30 handled as proper after it is replaced with content of 
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previous vocoder output data. 

(C4) However, if there continue predetermined 

Rmax pieces of replaced vocoder output data that has 

matched (C2) or (C3) described above together with the 

5 number of vocoder output data used to replace the data, 

voices represented by subsequ~nt vocoder output data 

that matches (C2) or (C3) are muted. 

, (CS) Even if no error is detected in the most 

important voice data, voices represented by the 

10 vocoder output data is muted if it is determined that 

the poorness of communication quality is greater than 

or equal to the upper limit m. 

Supplied with vocoder output data finished with 

a bad frame masking process or proper vocoder output 

15 data from the communication quality judgment unit RS, 

the voice data restoring unit R6 converts encoded 

voice data consisting of the most important voice data 

and unprotected voice data contained in the vocoder 

output data to digital formatted voice data 

20 representative of sound waves indicated by the encoded 

voice data, and provides it to the voice output unit 

R7 with a known technique. 

As a technique to convert encoded voice data to 

voice ~data", it· - -±s- conceivabl:e" ~that, - for · ~examp:be,- -a 

25 lookup table that describes correspondence between 

codes consisting of the encoded voice data and the 

voice data, and a database for the voice data are to 

be stored in advance, the lookup table is· to be 

referenced to identify the voice data corresponding to 

30 the codes in the encoded voice data, and the 
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identified voice data is to be read from the database 

and the like to combine with each other. 

The voice output unit R7 is composed of, for 

example, a digital-to-analog (D/A) converter, an AF 

5 amplifier, a speaker, and the like. 

Supplied with the digital formatted voice data 

from the voice data restoring unit R6, the voice 

output unit R7 generates a voice signal in an analog 

format by, for example, converting the voice data from 

10 digital to analog. The unit amplifies the voice 

signal and reproduces voices represented by the voice 

signal by causing the amplified voice signal to drive 

the speaker. 

The reception device R performs operations as 

15 described above to receive the FSK modulated waves 

transmitted by the transmission device T and the like 

and reproduce voices represented by the FSK modulated 

waves. 

The reception device R judges the communication 

20 quality of the transmission channel L based on the 

result from simple processes in which the number of 

data missing a predetermined value at the time when 

symbols are restored from the received FSK modulated 

waves · among protecti:ve data -having the prede·-termined 

25 value transmitted in the symbols by the transmission 

device T, and performs a bad frame masking process on 

the received data based on the judgment. Therefore, 

the reception device R can rapidly judge the 

communication quality of the transmission channel L 

30 with a simple construction even when there are a large 
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number of bits in protective data. In addition, the 

number of bits in the protective data may be increased 

while simpleness and rapidness are ensured in the 

process of judging the communication quality, so that 

5 the communication quality may be judged accurately. 

Additionally, in the FSK modulated waves 

transmitted by the transmission device T, as described 

above, there are two possible symbol values that may 

be taken by the symbol representative of data for the 

10 most important portion of encoded voice data and error 

detection data for it, while the interval between 

symbol values is substantially increased. Therefore, 

the reception device R provides for good restoration 

of these symbols. 

15 The arrangement of the voice transmission and 

reception system is not limited to those described 

above. 

For example, any portion composed of a processor 

among portions in the transmission device T and 

20 reception device R may be composed of a special 

purpose electronics instead of the processor. 

Additionally, any number of bits may be used for 

various data representative of voices as described 

above and erro~ 0--de:tect4=on -data. 

25 Any rule may also be used to encode voices by 

the· vocoder 

processes on 

forward error 

unit T2, which may further 

the encoded voice data, such 

perform 

as the 

correction {FEC). Additionally, the 

error detection data may not necessarily be composed 

30 of the CRC codes, and may be created by the check sum, 
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parity codes and any other methods. 

error correction codes may be used 

error detection data. 

Alternatively, 

instead of the 

In addition, the data to be transmitted may not 

5 necessarily be representative of voices, and any data 

may be used provided that it may be represented as a 

sequence of codes. Therefore, the data may be 

representative of, for example, images. The vocoder 

unit T2 may determine which portion of the data to be 

10 transmitted is handled as the most important portion, 

according to any criteria. 

The voice input unit Tl may use any technique to 

obtain the data to be transmitted, and may be provided 

with a serial interface circuit such as the universal 

15 serial bus (USB), IEEE 1394, and Ethernet (registered 

trademark) so as to obtain, through the serial 

interface and the like, data that is externally 

transmitted in an serial manner. Alternatively, the 

voice input unit Tl may be provided with a recording 

20 media drive device such as a CD (compact disc) - ROM 

(read only memory) drive so as to read data from 

recording media that have recorded data to be 

transmitted. 

The bad frame maski.ng process· per£.ormed by the 

25 communication quality judgment unit RS may not also be 

limited to that described above, and therefore, for 

example, gains of . voices represented by the vocoder 

output data applicable to (C2) or (C3) described above 

may be reduced. The attenuation ratio of voices in 

30 this case may be larger to a certain extent than, for 
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example, the attenuation ratio applied to vocoder 

output data immediately before the vocoder output data 

whose gain is to be reduced, so that voices are 

reproduced in such a way that when vocoder output data 

5 having erroneous content continues, sound volume is 

reduced as the continuation becomes longer. If 

vocoder output data whose gain of voices has been 

reduced continues in a predetermined number of times, 

the communication quality judgment unit RS may then 

10 mute voices represented by subsequent vocoder output 

data applicable to (C2) or (C3). 

The data subjected to the bad frame masking 

process, which reduces gains, may not necessarily be 

limited to vocoder output data representative of 

15 voices, and the bad frame masking process may be 

performed on data representative of any variable 

having amplitude. 

The conditions under which the communication 

quality judgment unit RS performs the bad frame 

20 masking process may not be limited to those described 

above and may be arbitrarily specified. The ref ore, 

for example, the number of erroneous bits in the 

protective data may be classified into four or more 

.. cases, ,~~~and--~eaeh~~case may •be•~· sub3ee:t-ed .. to~ a ~d.j_-:f feJ;ent 

25 bad frame masking process from each other. 

Alternatively, the communication quality judgment unit 

RS may identify the number of correct bits in the 

protective data instead of the number of erroneous 

bits in the protective data, and may determine whether 

30 or not a bad frame masking process can be performed 
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and/or determine the content of the bad frame masking 

process based on the identified number. Additionally, 

the number of erroneous bits or correct bits may not 

necessarily be identified for the entire protective 

5 data, and it may be identified for, for example, 

either of voice protective data or protective data for 

error detection data. 

In addition, the communication quality judgment 

unit RS may externally obtain parameters that define 

10 conditions for use in performing a bad frame masking 

process { for example, the upper limit m as described 

above) depending on user operation and the like. By 

externally obtaining the upper limit m depending on 

user operation, the reception device R may provide a 

15 function similar to squelch. 

20 

25 

30 

When the parameters are externally obtained, the 

communication quality judgment unit RS may be provided 

with, for example, a switch, a keyboard, and other 

input devices for inputting the parameters. 

Alternatively, the unit may be provided with a serial 

interface circuit or recording media drive device to 

externally obtain serially-transmitted parameters or 

to read parameters recorded on the recording media. 

The baseband signa¼ may ~be represent:ativec ~of a 

symbol having more than four values. Additionally, 

symbol value obtained by adding a redundant bit 

data to be transmitted may not necessarily be 

a 

to 

the 

maximum or minimum value of multiple possible values, 

and it is sufficient to have the minimum value of the 

difference between symbol values of two symbols 
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different from each other, which is larger than the 

minimum value in case of symbols created without an 

added redundant bit. 

The symbol represented by the baseband signal 

5 may not necessarily be defined to make a series of 

Gray code when arranged in q.escending ( or ascending) 

order in terms of the symbol value. 

The modulated waves transmitted and received to 

and from the transmission. device T and reception 

10 device R may not necessarily be the FSK modulated 

waves having Root Nyquist characteristics. and may 

have, for example, Gaussian and any other 

characteristics. Additionally, the modulated waves 

may represent in any manner a baseband signal 

15 generated by the baseband signal generating unit T4, 

and therefore, may be phase shift keyi•ng ( PSK) 

modulated waves, for example. 

The symbol judgment unit R3 in the reception 

device R may use one threshold to determine which one 

20 of two values (maximum and minimum values of normally 

possible four symbol values) is the symbol· value in 

the section representative of a symbol to which a 

redundant bit is added. 

The ~ransmissi:0n channe•l L may not necessarily 

25 be provided with a packet network, and the 

transceivers TRl and TR2 may transmit and receive 

modulated waves directly to and from each other (i.e. 

the transmission channel L may be a space through 

which electromagnetic waves propagate, or may consist 

30 of a communicatio·n line that directly connects the 
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TRl with the transceiver TR2). transceiver 

Alternatively, the transmission channel L may be 

composed of a network such as the Internet. 

Although the embodiments according to the 

5 invention have been described, a baseband signal 

generating device according to the invention may be 

feasible using a conventional computer system without 

relying on a special purpose system. 

For example, a program for operating the 

10 transmission device T described above may be installed 

from recording media (such as a CD-ROM and a flexible 

disc), which store the program, to a computer provided 

with a microphone, an AF amplifier, a sampler, an A/ 

converter, a high frequency amplifier, and the like, 

15 so that the transmission device T that performs 

processes described above may be arranged. 

Additionally, for example, a program for operating the 

reception device R described above may be installed 

from recording media (such as a CD-ROM and a flexible 

20 disc), which store the program, to a computer provided 

with a speaker, an AF amplifier, a D/A converter, a 

high frequency amplifier, and the like, so that the 

reception device R that performs processes described 

above ... "may be arranged.. Alternat-ive-1.-y, a si.ngle 

25 computer may combine at least a portion of functions 

of the transmission device T and at least a portion of 

functions of the reception device R. 

In addition, for example, these programs may be 

·uploaded to a BBS on the communication lines to 

30 distribute them through the communication lines, or 
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carrier waves may be modulated by a signal 

representative of these programs, resultant modulated 

waves may be transmitted, and the modulated waves may 

be demodulated by a device that has received the 

5 modulated waves to restore the programs. 

These programs may then be started and executed 

similarly to other application programs under control 

of an OS to perform processes described above. 

Alternatively, when an OS is responsible for a 

10 portion of the processes or the OS constitutes a 

portion of a component of the invention, the recording 

media may store the rest of the programs exclusive of 

such portion. In this case, it is intended in the 

invention that the recording media store a -program for 

15 performing each function or steps that a computer is 

caused to perform. 

20 

Industrial Applicability 

According to the 

quality judging device, 

or rapidly judging the 

invention, a 

and the like, 

communication 

communication 

for accurately 

quality with- a 

simple construction are 

are advantageously 

_commun±cation system. 

provided, 

applicable 

and therefore, · they 

to a wireless 
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CLAIMS 

l. A communication quality judging device 

comprising: 

5 a symbol judging means for obtaining a baseband 

10 

signal representative of a sequence of multilevel 

symbols and judging the symbol represented by the 

baseband signal; and 

a communication quality judging means for 

judging communication quality of a transmission 

channel over which the baseband signal has been 

transmitted, based on content of the symbol judged by 

the symbol judging means, 

wherein at least a portion of a bit string is 

15 distinguished as a protected portion, the bit string 

constituting data to be transmitted represented by the 

sequence of symbols, and at least a portion of the 

symbol. that belongs to the sequence of symbols 

contains a bit belonging to the protected portion and 

20 a redundant bit having a predetermined value, and 

wherein the communication quality judging means 

identifies the number of redundant bits having the 

predetermined value or the number of redundant bits 

mUfsi:rfg the predetermined va:l:.ue among 0 the redundant 

25 bits contained in the symbol that contains a bit 

belonging to the protected portion, and judges the 

communication quality of the transmission channel 

based on the identified result. 

30 2. The communication quality judging device 
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to claim 

means for, 
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1, 

if 

further comprises 

the communication 

a data 

quality 

judged by the communication quality judging means does 

not satisfy a predetermined condition, making a 

5 predetermined change to the data to be transmitted 

represented by the symbol used in the judgment. 

3. The communication quality judging device 

according to claim 2, wherein the data changing means 

10. comprises means for externally obtaining a parameter 

that defines at least a portion of the condition. 

4. The communication quality judging device 

according to claim 2 or 3, wherein the predetermined 

15 change includes a process of substantially destroying 

the data to be transmitted represented by the symbol 

used to judge that the communication quality does not 

satisfy a predetermined condition. 

20 5. The communication quality judging device 

according to any one of claims 2 to 4 , wherein the 

predetermined change includes a process of replacing 

the data to be transmitted represented by the symbol 

used to judge that the communication~ quali:tcy does not 

25 satisfy a predetermined condition, with previous data 

represented by a symbol previously obtained by the 

symbol judging means. 

. 6. The communication quality judging device 

30 according to claim 5, wherein the predetermined change 
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further includes a process of substantially destroying 

the data to be transmitted that follows last replaced 

data and that is represented by the symbol used to 

judge that the communication quality does not satisfy 

5 a predetermined condition, when more than a 

predetermined number of replaced data continues. 

10 

7. 

according 

data to 

The communication quality judging device 

to any one of claims 2 to 4 , wherein the 

be transmitted is composed of data 

representative of strength of a variable, and 

the predetermined change includes an attenuating 

process of changing the data to be transmitted 

represented by the symbol used to judge that the 

15 communication quality does not satisfy a predetermined 

condition, to a data equivalent in which the variable 

represented by the data is attenuated. 

8. The commt1nication quality judging device 

20 according to claim 7, wherein, when first data, which 

is transmitted immediately before second data to be 

subjected to the attenuating process, has been 

subjected to the attenuating process, the attenuating 

process provided -to - tne second data consists of a 

25 process of changing the second data to a data 

equivalent in which the variable represented by the 

second data is attenuated at an attenuation ratio 

larger than that for the variable represented by the 

first data. 

30 
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9. A communication quality judging method, the· 

method comprising the steps of: 

obtaining a baseband signal representative of a 

sequence of multilevel symbols and judging the symbol 

5 represented by the baseband signal; and 

judging communication quality of a transmission 

channel over which the baseband signal has been 

transmitted, based on content of the symbol judged in 

the symbol judging step, 

10 wherein at least a portion of a bit string is 

distinguished as a protected portion, the bit string 

constituting data to be transmitted represented by the 

sequence of symbols, and at least a portion of the 

symbol that belongs to the sequence of symbols 

15 contains a bit belonging to the protected portion and 

a redundant bit having a predetermined value, and 

wherein, in the communication quality judging 

step, the number of redundant bits having the 

predetermined value or the number of redundant bi t-s 

20 missing the predetermined value is identified among 

the redundant bits contained in the symbol that 

contains a bit belonging to the protected portion, and 

the communication quality of the transmission channel 

is ·Judg~ed 6ased on 1:he identifi:ed Tesu:l.t ;-

25 

10. A computer program causing a computer to 

execute the steps of: 

obtaining a baseband signal representative of a 

sequence of multilevel symbols and judging the symbol 

30 represented by the baseband signal; and 
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judging communication quality of a transmission 

channel over which the baseband signal has been 

transmitted, based on content of the symbol judged in 

the symbol judging step, 

wherein at least a portion of a bit string is 

distinguished as a protected portion, the bit string 

constituting data to be transmitted represented by the 

sequence of symbols, and at least a portion of the 

symbol that belongs to the sequence of symbols 

10 contains a bit belonging to the protected portion and 

a redundant bit having a predetermined value, and 

wherein, in the communication quality judging 

step, the number of redundant bits having the 

predetermined value or the number of redundant bits 

15 missing the predetermined value is identified among 

the redundant bits contained in the symbol that 

contains a bit belonging to the protected portion, and 

the communication quality of the transmission channel 

is judged based on the identified result. 
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ABSTRACT 

There is disclosed technical means for 

effectively judging a communication quality in a 

5 communication system. A communication device generates 

a four-value FSK symbol by adding a redundant bit to a 

bit of the most important part of encoded audio data. 

The symbol containing the redundant bit is set so that 

the symbol value is the maximum value of the minimum 

10 value of the four values which may be obtained. A 

reception device R receives the FSK modulation wave, 

restores the symbol, counts the number of redundant 

bits contained in the restored symbol and having 

incorrect values, decides whether to per£ orrn a bad 

15 frame masking process and what kind of bad frame 

masking process is to be performed, and executes the 

decided process. Thus, it is possible to accurately or 

rapidly judge the communication quality with a simple 

configuration. 
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FIG. 2 
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FIG. 6 

MODULATED WAVES 

HIGH FREQUENCY 
INPUT UNIT 

DEMODULATOR UNIT 

SYMBOL JUDGMENT UNIT 

DEINTERLEAVING 
PROCESS UNIT 

___ COMMUNICATION 
QUAtliY JUDGMENT UNIT 

VOICE DATA 
RESTORING UNIT 

VOICE OUTPUT UNIT 

VOICE 

R 

~ 
R1 

R2 

R3 

R4 

RS 

R6 

R7 

51



(a
) 

{b
) 

FI
G

. 
7 

D
il 

D
 

~
-
-
-
~

 
C

")
 ....

. ~
 ,

-
C

")
 ....

. C
")

 ....
. 

+
 +

 
+

 +
 +

 +
 +

 

: 
: 

: 
: 

l 
i 

~ 
l 

C
")

 ....
. C

")
 ....

. C
")

 C
")

 C
")

 ..
.-

C
")

 C
")

 C
")

 C
")

 
+

+
 

I 
+

 +
 

I 
+

+
 

I 
I 

+
+

 

I 
I 

I 
I 

--
-11

11
11

11
11

11
11

11
1 

--
--

---
--

-
m-

--~ 
I 

\ 
I 

\ 
I 

I 
I 

\ 
I 

' 
I 

•
1 

! 
>·<

>·-
.,, 

,,.--·
·····:

: .....
. --·

······
· 

( C
) 
~ ~

 --··:
·n:

:u:
::::

·---
\ 

~ --
-~ 

I
\
 

I
"
',

.
 

I 
I 

I 
1 

\ 
1 

. 
. 

,, 
,, 

,, 
) 

·--r
-··1

-.
 -1

1 
r:--

_r·-
~ _·

:--:
·i 

\ 
v

_
_

_
_

,
,
A

.
.
_

_
_

_
v

 
A

 
v
-
~

 

. 
PR

OT
EC

TIV
E 

(e
) 

UN
PR

OT
EC

TE
D 

VO
IC

E 
PR

OT
EC

TIV
E 

DA
TA

 FO
R 

ER
RO

R 
MO

ST
 IM

PO
RT

AN
T 

ER
RO

R 
DE

TE
CT

IO
N 

VO
IC

E 
DA

TA
 

VO
IC

E 
DA

TA
 

DA
TA

 
DE

TE
CT

IO
N 

DA
TA

 
DA

TA
 

--.
.J -(X) 

52



FIG. 8 
START 

RECEIVE VOCODER OUTPUT DATA 

ANY ERRONEOUS BIT 
DETECTED IN THE MOST 

IMPORTANT VOICE DATA? 

NO 

THE NUMBER OF BITS 
HAVING A VALUE OF no" IN 
NON-IMPORTANT DATA 

SATISFIED n<X<m? 

NO 

8/8 

S1 

YES 

S4 

S3 

S7 

IF THE VOCODER OUTPUT 
DATA IS SUBJECTED TO THE 

PROCESS IN STEP S5, VOCODER 
OUTPUT DATA HAVING IDENTICAL 

CONTENT WITH THE CONTENT 
REPLACED CONTINUES IN NOT 

LESS THAN Rmax PIECES? 

YES 
YES 

S5 

m;;ix? REPLACE THE CONTENT OF THE 

NO 

PROVIDE THE VOCODER OUTPUT 
DATA TO THE VOICE DATA 

RESTORING UNIT WITHOUT CHANGE 

VOCODER OUTPUT DATA WITH 
CONTENT OF PREVIOUS VOCODER 
OUTPUT DATA, AND PROVIDE IT TO 
THE VOICE DATA RESTORING UNIT 

S6 

S8 MUTE VOICES REPRESENTED BY 
THE VOCODER OUTPUT DATA, AND 

PROVIDE IT TO THE VOICE DATA 
RESTORING UNIT 

53



COMBINED DECLARATION FOR PATENT APPLICATION AND POWER OF ATTORNEY 
(Includes Reference to PCT International Applications) 

As a below named inventor, I hereby declare that: 

My residence post office address and citizenship are as stated below next to my name, 

Attorney Docket No: 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint 
inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is sought 
on the invention entitled: DEVICE AND METHOD FOR JUDGING COMMUNICATION QUALITY AND 
PROGRAM USED FOR THE JUDGMENT 

the specification of which (check only one item below): 

[ ] is attached hereto. 

[ ] was filed as United States application 

Serial No. 
on 
and was amended 
on ______________________ (if applicable). 

[x] was filed as PCT international application 

Number PCT/JP2005/006704 
on March 30, 2005 
and was amended under PCT Article 34 
on _______________________ (if applicable). 

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims, as 
amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to the examination of this application in accordance with 
Title 37, Code of Federal Regulations.§ 1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code,§ 119 of any foreign application(s) for patent or 
inventor's certificate or of any PCT international applications(s) designating at least one country other than the United States 
of America listed below and have also identified below any foreign application(s) for patent or inventor's certificate or any 
PCT international application(s) designating at least one country other than the United States of America filed by me on the 
same subject matter having a filing date before that of the application( s) of which priority is claimed: 

- --- - -- -~ - ~- ~= = --==- =- --

PRIOR FOREIGN/PCT APPLICATION(S) AND ANY PRIORITY CIAIMS UNDER 35 U.S.C. 119: 

COUNTRY APPLICATION NUMBER 
DATE OF FILING PRIORITY CLAIMED 
{day, month, year} UNDER 35 USC II9 

Japan Patent Appln. No. 2004-108399 31.03.2004 [x]YES [ ] NO 

[ ] YES [ ]NO 

[ ] YES [ ]NO 

[ ] YES [ ]NO 

[ J YES [ ]NO 

54



COMBINED DECIARATION FOR PATENT APPLICATION AND POWER OF ATIORNEY Attorney Docket No: 

(Includes Reference to PCT International Applications) 

I hereby claim the benefit under Title 35, United States Code, § 119(e) or§ 120, as applicable of any United States application(s) or PCT 
international application(s) designating the United States of America that is/are listed below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in that/those prior application(s) in the manner provided by the first paragraph of Title 35, United 
States Code,§ 112, I acknowledge the duty to disclose material information as defined in Title 37, Code of Federal Regulations,§ 1.56 which 
occurred between the tiling date of the prior aoolication(s) and the national or PCT international filine date of this aoolication: 

PRIOR U.S. APPLICATIONS OR PCT INTERNATIONAL APPLICATIONS DESIGNATING THE U.S. FOR BENEFIT UNDER 
35 u.s.c. 120: 

U.S. APPLICATIONS STATUS (Check one) 

U.S. APPLICATION NUMBER U.S. FILING DATE PATENTED PENDING ABANDONED 

PCT APPLICATIONS DESIGNATING THE U.S. 

PCT APPUCATION NO. PCT FIUNG DATE 
U.S. SERIAL NUMBERS 

ASSIGNED (if any) 

POWER OF ATIORNEY: As a named inventor, I hereby appoint the following attorney(s) and/or agent(s) to prosecute this application and transact 
all business in the Patent and Trademark Office connected therewith. (List name and registration number) 

Eric J. Robinson (Reg. No. 38,285) 

Send Correspondence to: Robinson Intellectual Property Law Office Direct Telephone Calls to: 
PMB955 (name and telephone number) 

21010 Southbank Street, 

Potomac Falls, Virginia 20165 
Eric J. Robinson 
(571) 434-6789 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are believed to 
be true; and further that these statements were made with the knowledge that willful false statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false statements may jeopardize the validity of 
the application or any patent issued thereon. 

The undersigned hereby authorize any U.S. attorney or agent named herein to accept and follow instructions from Nobuaki KATO and Nobumitsu 
~ASAHl-~as0 to0 any,action40°be"taken°in°the0 Patent·and~Trademark·0ffice regarding0 this-application°without-direct0 communication"between"the"l:J:S~~ ------

attorney or agent and the undersigned. In the event of a change in the persons from whom instructions may be taken, the U.S. attorneys or agents 
named herein will be so notified by the undersigned. 

FULL NAME OF SECOND JOINT INVENTOR (if any) INVENTOR'S SIGNATURE DATE 

Taichi MAJIMA flcticA2 JJ1.aJJ /J»/J J 
-51,...,..-z:- ,.,.,, .2.0. 2oob 

, 
RESIDENCE (City, State & Country) CITIZENSHIP 

Yokohama-shi, Kanagawa, Japan Japan 

POST OFFICE ADDRESS (Complete Address including City, State & Country) 

4-1-53, Nakashirane, Asahi-ku, Yokohama-shi, Kanagawa 241-0004, Japan 

55



10/05/200b GFREY1 

01 FC:1&31 . 
·02 FC:1b33 . 
03 FC:lb32 
04 FC:lblb 

;. 

:rro~1556·. 
_fi!BTJ. ·_ .. · 

... 

. :PATENl'. Af>P.Lf C:AllON _.SERIAL. NO .. ---'------~--'---~ 

U.S: OEPARTMEITT:DF: COMMERCE 
PAlEITT· AND TRADEMARK OFFICE 

FEE RECORD -SHEET 

00000154 10594985 
300.00 OP 
200.00 OP 
500.00 OP 

. 3&0. 00 OP 

: . ·'\., . . . 

9Est· AVAJLABLE COPY 

56



,.; 

10/594 9-85 
fAP2 Rec'd PCT/PTO 2 9 SEP 2006 
Attorney Docket No. 0670-7089 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: ) 

Taichi MAJIMA ) 

Based On: PCT/JP2005/006704 ) 

Filed: March 30, 2005 ) 

For: DEVICE AND METHOD FOR ) 

JUDGING COMMUNICATION ) 

QUALITY AND PROGRAM USED ) 

FOR THE JUDGMENT ) 

PRELIMINARY AMENDMENT 

Honorable Commissioner of Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

Please consider the following amendments and remarks in connection with the 

above-identified application before calculation of the government claim fees. 

Amendments to the Claims are reflected in the listing of claims which begins on 

page 2 of this paper. 

Remarks begin on page 6 of this paper. 
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- 2 - Attorney Docket No. 0670-7089 

The listing of claims will replace all prior versions, and listings, of claims in the 

application: 

Listing of Claims: 

1. (Original) A communication quality judging device comprising: 

a symbol judging means for obtaining a baseband signal representative of a 

sequence of multilevel symbols and judging the symbol represented by the baseband 

signal; and 

a communication quality judging means for judging communication quality of a 

transmission channel over which the baseband signal has been transmitted, based on 

content of the symbol judged by the symbol judging means, 

wherein at least a portion of a bit string is distinguished as a protected portion, 

the bit string constituting data to be transmitted represented by the sequence of 

symbols, and at least a portion of the symbol that belongs to the sequence of symbols 

contains a bit belonging to the protected portion and a redundant bit having a 

predetermined value, and 

wherein the communication quality judging means identifies the number of 

redundant bits having the predetermined value or the number of redundant bits missing 

the predetermined value among the redundant bits contained in the symbol that 

contains a bit belonging to the protected portion, and judges the communication quality 

of the transmission channel based on the identified result. 

2. (Original) The communication quality judging device according to claim 1 

further comprises a data changing means for, if the communication quality judged by 

the communication quality judging means does not satisfy a predetermined condition, 

making a predetermined change to the data to be transmitted represented by the 

symbol used in the judgment. 
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3. (Original) The communication quality judging device according to claim 2, 

wherein the data changing means comprises means for externally obtaining a 

parameter that defines at least a portion of the condition. 

4. (Original) The communication quality judging device according to claim 2 or 

3, wherein the predetermined change includes a process of substantially destroying the 

data to be transmitted represented by the symbol used to judge that the communication 

quality does not satisfy a predetermined condition. 

5. (Currently Amended) The communication quality judging device according to 

any one of slaims 2 to 4 claim 2 or 3, wherein the predetermined change includes a 

process of replacing the data to be transmitted represented by the symbol used to judge 

that the communication quality does not satisfy a predetermined condition, with previous 

data represented by a symbol previously obtained by the symbol judging means. 

6. (Original) The communication quality judging device according to claim 5, 

wherein the predetermined change further includes a process of substantially destroying 

the data to be transmitted that follows last replaced data and that is represented by the 

symbol used to judge that the communication quality does not satisfy a predetermined 

condition, when more than a predetermined number of replaced data continues. 

7. (Currently Amended) The communication quality judging device according to 

any one of slaims 2 to 4 claim 2 or 3, wherein the data to be transmitted is composed of 

data representative of strength of a variable, and 

the predetermined change includes an attenuating process of changing the data 

to be transmitted represented by the symbol used to judge that the communication 

quality does not satisfy a predetermined condition, to a data equivalent in which the 

variable represented by the data is attenuated. 
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8. (Original) The communication quality judging device according to claim 7, 

wherein, when first data, which is transmitted immediately before second data to be 

subjected to the attenuating process, has been subjected to the attenuating process, 

the attenuating process provided to the second data consists of a process of changing 

the second data to a data equivalent in which the variable represented by the second 

data is attenuated at an attenuation ratio larger than that for the variable represented by 

the first data. 

9. (Original) A communication quality judging method, the method comprising 

the steps of: 

obtaining a baseband signal representative of a sequence of multilevel symbols 

and judging the symbol represented by the baseband signal; and 

judging communication quality of a transmission channel over which the 

baseband signal has been transmitted, based on content of the symbol judged in the 

symbol judging step, 

wherein at least a portion of a bit string is distinquished as a protected portion, 

the bit string constituting data to be transmitted represented by the sequence of 

symbols, and at least a portion of the symbol that belongs to the sequence of symbols 

contains a bit belonging to the protected portion and a redundant bit having a 

predetermined value, and 

' wherein, in the communication quality judging step, the number of redundant bits 

having the predetermined value or the number of redundant bits missing the 

predetermined value is identified among the redundant bits contained in the symbol that 

contains a bit belonging to the protected portion, and the communication quality of the 

transmission channel is judged based on the identified result. 

10. (Original) A computer program causing a computer to execute the steps of: 

obtaining a baseband signal representative of a sequence of multilevel symbols 

and judging the symbol represented by the baseband signal; and 
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judging communication quality of a transmission channel over which the 

baseband signal has been transmitted, based on content of the symbol judged in the 

symbol judging step, 

wherein at least a portion of a bit string is distinguished as a protected portion, 

the bit string constituting data to be transmitted represented by the sequence of 

symbols, and at least a portion of the symbol that belongs to the sequence of symbols 

contains a bit belonging to the protected portion and a redundant bit having a 

predetermined value, and 

wherein, in the communication quality judging step, the number of redundant bits 

having the predetermined value or the number of redundant bits missing the 

predetermined value is identified among the redundant bits contained in the symbol that 

contains a bit belonging to the protected portion, and the communication quality of the 

transmission channel is judged based on the identified result. 
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REMARKS 

Claims 5 and 7 have been amended to correct improper multiple dependencies. 

Examination on the merits is requested. 

Respectfully submitted, 

Eric J. Robinson 
Reg. No. 38,285 

Robinson Intellectual Property Law Office, P.C. 
PMB 955 
21010 Southb~nk Street 
Potomac Falls, Virginia 20165 
(571) 434-6789 
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t0/5949.35 
I.AP2 Rec'd PCT/PTO 2 9 SEP 2006 

Attorney Docket No. 0670-7089 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: ) 

Taichi MAJIMA ) New Applications 

Based on PCT/JP2005/006704 ) 

Filed: March 30, 2005 ) 

For: DEVICE AND METHOD FOR ) 

JUDGING COMMUNICATION ) 

QUALITY AND PROGRAM USED ) 

FOR THE JUDGMENT ) 

INFORMATION DISCLOSURE STATEMENT 

Honorable Commissioner of Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

In accordance with the provisions of 37 C.F.R. 1.56 and 37 C.F.R. 1.97-1.99, 

Applicant submits herewith a Form PTO-1449 listing information known to Applicant and 
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0) 5t {§ n'ff iBz fl.. t ~ 1i P 1= W 1J' G tt l E < .:: t t;c;; 1!; .z G :h 6 o ~ 6 P li . *-~ {§ ¥-J T R l .& 
u T R 2 i;;t • fr El 0) *- {§ ~ u'r T t;c;; *- 1i T 6 F S K ~ ~ iBz 1= *- 1i ft l!z u / X li m 5t: 0) ti 5JIJ M 
~ ~ ft T :t 0) t L,, • ~ n c . fr El 0) ~ {§ ~ @'. R l;;l: • m 5t: t L,, l El c 0) ti 5JIJ M ~ t;c;; ft 2 :h t.= 
F S K ~ ~ i!sz • X li *- fg ft t L,, l El c 0) ti 5JIJ M ~ b.; ft 2 :h l \ , tJ- \, F S K ~ ~ i!sz 0) 7-J- ~ • 

s F ~ ¥l ± T 6 xi * t L l t& 7 J:: 7 1= L l :t J:: \, o ~ 6 \, li . *-~ {g f~ T R l & V' T R 2 
be;; -z :h -z' :h . El c 0) *- {g ~ @'. T be;; F S K ~ ~ i!sz ~ *- {g L l \, 6 Fa~ li El c 0) ~ 1i ~ @'. R t;c;; F 
S K ~ ~ i!sz ~ ~ {§ T 6 i1J ft ~ W: i1:. 2 tt 6 J:: 7 tJ- P T T ( P r e s s T o T a I k ) 0) f~ ~~ ~ fr 7 i~ 
:ID 0) ¥-J ffl ~ if T 6 J:: 7 1= L l :t J:: P o ( t.= t~ L .:: 0) ~ EI . *-~ fg f~ T R l & V' T R 2 li 1Wi 
~ Fa~ c t;;t * = :m mi {g ~ fr 7 .:: t t tJ- 6 o ) 

[0025] 
*-~~MTRl&UTR20)*-~~u'rTti. -z:h-?:h. 002~ff;--tJ::-3~. sFAh$ 

T 1 t . ;1; ::1 - 1,, im T 2 t . -1 > 1 - 1
) - 7• 9ll: fl i~ T 3 t . ----z - 7._ /" > ~ 1i ~ ± nx i~ T 4 

t. ~~t~T5 t. 1%n'uiBzt±:lht~T6 tJ:: ryffinx2:hlP6o 
[0026] 

s F A h t~ T l i;;t • fJU .z it • ? '1 1y o 7 -;t- > . A F ( A u d i o F r e q u e n c y ) ~ $i ~ . -tr > 
7° '5 - • A / D ( An a I o g - t o - D i g i t a 1 ) ::1 > 1 \ - 7 • l!z V' 7 t,, - ~ ± nx 1=tJ 0) ~Im fl @J file- tJ- C' 
J:: 1') mnx: 2 n l\, 6 0 

[0027] 
s F A h t~ T l i;;t • fYU .z it • a F ~ ~ s L l .:: 0) s F ~ W T r + o 7 tu rt 0) s F fg ~ ~ 

± nx L . .:: 0) a F {§ ~ ~ ~ $i L . -tr > 7 1
) > Jy"' L l A / D ~ ti T 6 .:: t 1= J:: ry • T V 7 )[,. 

ff; rt 0) a F 1 - 7 ~ ± nx T 6 o -z L l . .:: 0) 1 1/' 7 11.,. tu rt 0) a F T - 7 ~ =iW fl.. 0) 7 t,, - ~ 

0) JU ~ t n 1W L l . # ::1 - 7'' t~ T 2 1= f'!=U':ii- T 6 o 

s F A h t~ T l t;c;; ± nx T 6 fr q 0) 7 t,, - ~ li . s F A h t~ T l t;c;; ~ s L t.= s F ~ ~ XE 0) 

/E[I M c ( {§IJ .z it • 2 0 2 1J ftl/ fit 1= ) Ix: tl] 'J l 1~ G :h 6 a J=t l i!E :5t 0) iBz tu ~ ?ffe: T a F T' - 7 

b" G 1J' 6 o 

[0028] 
# ::1 - 7' -g~ T 2 . '1 > 7 - 1

) - 7" 9[1 fl -g~ T 3 l!z V' ----z - 7-. 1 " > ~ {§ ~ ± nx -g~ T 4 li . \, f 
:h:t. DSP (Digital Signal Processor) '\°'CPU (Central Processing Unit) ~O) 
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7" o --1:: '') +r ~ _ = <J) 7" o --1:: '') +r iJ'1 * fr -t 6 t::. i:h <J) 7" o -Y 7 L- ~ ac tt. -t 6 } t: 1J tJ- c::· J:: 1J m 
fix 2 .h l \,) 6 0 1J' .H ' iF =1 - 9· f'r~ T 2 ' 1' J 9 - 1

) - 7'' m fl f'r~ T 3 l!z u ~ - 7" ) \ J r {§ ~ 

± f/x f'r~ T 4 <J) ~ f'r~ X tl: ~ f'r~ <J) fij I'm ~ * ~ <J) 7" o --1:: ''J +r iJ'1 fr 7 J:: 7 I:: L -C ii J:: \ 1 o ~ t::. , ;y: 
=1 - 9· g~ T 2 _ -1 J 9 - 1J - 7·· m fl g~ T 3 .& u ~ - 7" ) " J r 1i ~ 1::. r1x g~ T 4 <J) ~ g~ x tt ~ 
g~ <J) tij ~is~ fr '3 7" o --1:: '') +r iJ'1 J.! 1:: a F A 1J f'r~ T 1 <J) 7 1.,, - L, 1::. DX m <J) ~im fl @J lEfl <J) tij ~is~ fr 
7 J:: 7 I:: L -C ii J:: \ 1 o 

[0029] 
)F::J- 7'f'r~T 2 Lt, aFA1Jf'r~T l J:: lJ 7 L, -L-~mkt2h6 t, mkt2.ht::.fr q<J)7 

L, - L- I:: -:> ~ _ ~ at 7 L, - L- ~ ffl \ 1 -C ~ ~ <J) ;y: =1 - 9'' t±:l 1J 1" - 9 ~ ± fix L _ J:::. ~ <J) 7 L, -

L, <J) !>7U l:kJ -r: <J) fr 7 L, - L, <J) /I[]'{ J¥ ~ n .11: -c: ~ 6 im tt -c: -1 J 9 - 1J - 7· ~ fl g~ T 3 ~ t m Mt -t 
6 o ( ~ tf !fl I:: Ii , iJIJ 7- tt , fr 7 L, - L- ~ :: <J) /I[]'{ J¥ I:: t'E "J -C )I[]'{ '/J( I:: m k:i'; 9 6 J:: 7 I:: L t::. IJ 
, ~ 6 \ 1 Lt , 7 L, - L- <J) )I[]'{ 1¥ ~ ff,: 9 1" - 9 ~ 7 L, - L- t ~ I:: #t kt L t::. IJ 9 .h Lt J:: \ 1 o ) 

[0030] 
fr q <J) iF =1 - 7' t±:l 1J -=r - 9 ii , iJIJ 7- Lt , -=f'' - 9 ffi .IE ~ CK! 3 I:: ff,: 9 J:: 7 I:: , l 8 !:::' ''J 1' <J) 

ft £ ~ a F -=r· - 9 t , 2 6 e:' ·') 1' <J) ~ F i* gt a F -=r· - 9 t _ 2 3 e:· •') 1' <J) i* gt ffl -=r· - 9 t _ 

5 !:::' ''J 1' <J) ~ lJ ;tt t±:l ffl -=r - 9 t ~ 21 Iv -C: \ 1 6 o 

[ 0 0 3 l ] 
:¥ =1 - 9'' t±:l 1J -=f'' - 9 <J) ft ]I[ ~ a F -=f'' - 9 ii , ~ at ;y: =1 - 9· t±:l 1J -=r - 9 <J) ± r1x I:: ffl \ 1 t::. 7 

1.,, - L- iJ'1 ~ -t a J=t ~ M ~ 1t L -c f~ G .h 6 4 4 !:::' ·') 1' <J) -=r· - 9 ( !-1 T' , M ~ 1t a F -=r· - 9 t 

a¥ ~ ) <J) 7 ~ , PlT IE <J) £ ~ I:: t'E "J -C l~ IE 2 .h 6 n~ Ji J:::. <J) £ ~ ~ iJ'1 ft ii ~ \ 1 l 8 !:::' '') 1' <J) fm 
:5t J:: lJ ffi f/x 2 .h -C \ 1 6 o ~ t::. _ ~ at :¥ =1 - 9" t±:l 1J -=r - 9 <J) ~F i* gt a F -=r - 9 Lt , ~ at M ~ 
{t a F -=j'' - 9 <J) 7 ~ , ft£~ a F -=r - 9 ~ 1J' -t f'r~ 5t I:: ;x P C' n~ Ji J:::. <J) £ ~ ~ b'1 ~ \ 1 2 6 !:::' 

•') 1' <J) f'r~ 5t J:: lJ ffi DX 2 .h -C \ 1 6 o 

[0032] 
M ~ {t a F -=r· - 9 ii , a F iJ'1 21 7-J- f~ 6 DX :5t ( IJ 7- tt _ a EE ~ 1::::" '') "f- tJ- c:' ) 1:: rt fiG ft ti" G 

n t::. e:· '') i-.. J:: tJ m r1x 2 n -c .H 1J , = n G <J) 1::::· •') i-.. <J) fr 11 i:t _ rtr .11: <J) 11 c 11 7- i:t _ -rt " 1 ,, 
) ~ t 6 ~ EI _ ~ at e:· •') 1' 1:: rt fiG ft ti" G .h t::. r1x 5t iJ'1 , ~ a~ e:· •') 1' ~ 21 ti M ~ {t a F -=r· - 9 

iJ'1 ~ -t a }=t l:kJ I:: * ff J:::. Fi tE L 1J' \ 1 :: t ~ ~ L -C \ 1 6 ii <J) c· ~ 6 o 

[0033] 
1J' .b' , ;y: =1 - 9'' f'r~ T 2 iJ'1 a J=t ~ M ~ {t -t 6 cf $ Ii _ M ~ 1t <J) rr.a * f~ G .h 6 -=r· - 9 ~ 1J' -t 

frl::'.:'~1'0).jtJ:::.O)]g~~~ffl1EO)£~~~"Jln1EL, ftM~aFT-9,~F~gtaF 
-=r - 9 l!z U -z <J) ft!!. <J) 7 ~ \ 1 9 .h b'- ~ t ~ I) 5t ti" 6 :: c iJ'1 oJ ~Is 1J' cf $ -C: ~ 6 £, ~ iJ'1 ~ 6 o t::. 

~ L _ :: <J) J:: 7 1J' ~ lJ :5t ti" iJ'1 oJ ~Is -c: ~ 6 rN lJ _ :¥ =1 - 9" f'r~ T 2 iJ'1 a J=t ~ M ~ {t -t 6 cf$ Lt 
1f ,~, -C: ~ 6 o ~ tt !fl I:: Ii _ ;y: =1 - 9" f'r~ T 2 tl: iJIJ 7- it _ ~I M -=f JU M ~ {t 1J' c::· <J) cf $ ~ ffl \ 1 -C 
:: <J) M ~ {t ~ fr 7- it J:: " , o :: <J) ~ EI :¥ =1 - 9·· f'r~ T 2 ii _ n~ Ji J:::. <J) £ ~ r!t ~ , f J 7- tt ~ F t~ tt 
x lW( l <J) M 2 5t -lffi p 9 8 2 - 9 8 4 I:: ff,: -t J:: 7 1J' i~ 1D <J) £ ~ I:: J:: lJ l~ IE -t .h it J:: \ 1 o 

[0034] 
~ 15 , :¥ =1 - 9'' t±:l 1J -=r - 9 <J) i* gt ffl -=r - 9 ii , l 8 !:::' '') 1' <J) a F i* gt ffl -=r - 9 t _ 5 !:::' 

~i-..<J)~IJ~t±:lm-=r-9~gtm-=r-9tJ::1JffirJx2n-c.b'1J. aF~gtm-=r-9~:fflDX-t 
6 fr e:' •') i-.. <J) 11 , .& 7J _ ~ tJ tt t±:l m -=r· - 9 1* gt m -=r· - 9 ~ m r1x -t 6 fr e:· '') i-.. <J) 11 ii _ ", -r­
n ii '' l " c· ~ 6 o 

[0035] 
~ t::. _ :¥ =1 - 7· t±:l 1J -=r - 9 <J) ~ 1J tt t±:l m -=r· - 9 ii , ~ i~ :¥ =1 - 9· t±:l 1J -=r· - 9 1:: 2r ~ n 6 

ftM~aF'T''- 9~ffl\ 1 -Cf~Gh6, ~atft£~aFT- 90)~ I) ttt±:l~fr7 t::.ct><J)C R 
C (Cycle Redundancy Check) -=r- 9 J:: lJ ffiDX2 .h-CP6o 

[0036] 
-1 J 9 - 1 J - 7·· m f I g~ T 3 ii _ ;y: =1 - 7· g~ T 2 J:: 1J m k:t 2 n t= ;y: =1 - 9· t±:l 1J -=r· - 9 1:: -1 

J 9 - 1
) - 7• ~ 1Af. 9 0 -z L l ' 1' J 9 - 1

) - 7• 2 .h t::. :¥ =1 - 9· t±:l 1J -=j'' - 9 ( J,,j -r ' 1' J 9 

-
1J - 7• Jf 7-;.. 7 1.,, - L- t ac -t ) ~ _ ~ - 7" 1 " J r 1t ~ 1::. r1x g~ T 4 ~ t m kt -t 6 C 

[0037] 
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T 'IJ' b i:i , 1 > 7 - 1J - 7• ~ fl ii~ T 3 tt , ii; =i - 7' ii~ T 2 J: tJ ii; =i - 7'' tr\ 1J '?' - 7 ~ ftt 
ff~ 2 .h 6 t , ~ f , :: 0) ii; =i - 7· tr\ 1J '?' - 7 i:: £ --J' \-, -C , 4 111'! F S K i:: E ti" 6 :,; > ii; Ji, l:: 

ffi ':13 T 6 2 ~ ''J 1' 0) T - 7 ~ 1:. Fix T 6 o !! ·fl;: l'0 i:: i;;t , 1 > 7 - 1J - 7• ~ fl ii~ T 3 li , iJIJ ;(_ 
it ['Kl 4 i:: ti 7f,: T J: 7 l:: , .L-1 T ( A 1 ) ~ ( A 3 ) t L -C 7f,: T ~ fl ~ fr 7 o -=> ~ tJ , 
( A 1 ) :: 0) ii; =i - 7' tr\ 1J T - 7 I:: 21 ~ .h 6 ii ][ ~ a F 1 - 7 ~ ffl ,Fix T 6 fr I::'.'' ''J 1' t , 

a F i* gi ffl '?' - 7 ~ ffl ,@. T 6 fr I::'.'' ''J 1' t ~ 1 rt 1 i:: ff:a Et T 6 :: t i:: J: tJ , 2 ~ ''J 1' 0) T -
7 ~ 1 8 @11:. Fix T 6 o t::. ~ L , ['Kl 4 ( b ) i:: 7f,: T J: 7 I:: , :: .h G 1 8 @I 0) T - 7 li , \ -, f 
.h ti , a F i* gi ffl '?' - 7 ~ ffl Fix T 6 1J 0) ~ ''J 1' b~ T {ir. I::'.'' ''J 1' t 1J' 6 J: 7 1:: ff:6 Et 2 .h 6 ti 0) 

t -t 6 o 

( A 2 ) :: 0) ii; =i - 7· tr\ 1J 1· - 7 l:: 21 ~ .h 6 ~ tJ :tt tr\ ffl T - 7 ~ ffl Fix T 6 fr I::'.'' ''J 1' t , 
~ tJ :tt tr\ ffl T - 7 1* gi ffl T - 7 ~ ffl Fix T 6 fr I::'.'' '') 1' t ~ 1 rt 1 1:: ?f.6 Et T 6 :: t l:: J: tJ , 2 
~· ''J 1' 0) '?' - 7 ~ 5 fOO 1:. Fix T 6 o t::. t~ L , ['Kl 4 ( b ) 1:: 7f,: T J: 7 1:: , :: .h G 5 fOO 0) '?' - 7 

li , i..,-, f .h ti , ~ •) :tt tr\ ffl T - 7 1* gf ffi '?' - 7 ~ ffl ,@. T 6 1J 0) I::'.'' ''J 1' b~ T (ir. ~ ''J 1' t 1J' 6 
J: 7 i:: ff.a Et 2 .h 6 ti 0) t T 6 o 

( A 3 ) :: 0) ii; =i - 7'' tr\ 1J T - 7 l:: 13- ~ .h 6 :cJ F f* gi a F T - 7 ~ , ['Kl 4 ( a ) l:: 7f,: T J: 
7 1:: , 2 I::'.'' ''J 1' 0) '?' - 7 1 3 fOO ~ t n m T 6 o 

[0038] 
-f L -C , 1 > 7 - 1J - 7'' ~ fl ii~ T 3 li , ( A 1 ) ~ ( A 3 ) 0) ~fl 0) ff.a * f~ G .h t::. Et ~+ 

3 6 (00 0) 2 ~ ''J 1' '?' - 7 ~ , {Yf J ;(_ lt ['Kl 4 ( c ) l:: 7f,: T J: 7 I:: , ( A 1 ) X ii ( A 2 ) 0) ~ 

fl -C f~ G .h t::. 2 I::'.'' ''J 1' T - 7 t ( A 3 ) 0) ~fl c' f~ G .h t::. 2 I::'.'' ''J 1' T - 7 t b~ x 1i I:: :ill?. s. 
-&~n~21u J: 7 'IJ'pfrJEO)JIIJi/¥-C, ~- 7, 1 {> ~ {§~±rfx-&~T 4 ~ t *M'iT6◊ 

[0039] 
1 > 7 - 1J - 7• ~ fl ii~ T 3 b~ 1::. :tt 0) ~ fl ~ fr -=> -C 1:. Fix T 6 2 ~· ''J 1' T - 7 li , ~ tJ ~ tr\ 

ffiT-7&U~tJ~t±:\ffiT-7~glffiT-7J:tJ~Gh6tiO)c,-.i½][~sFT-7&U 
El F i* gl m J - 7 J: ry i~ G .h 6 ti 0) t 1:: J \,) l li ' \,) 9 .h ti T 1ir. 1 tir b~ " 1 )) t 1J' 6 0 = 
.h I:: rt L , :cJF i* gl a FT - 9 J: tJ f~ G .h 6 2 I::'.'' ''J 1' T - 9 ii, T (ir. 1 tir b~ " 0 " Xii " 1 
"0)\,)9.h -c ti cf)•)~ 6 0 

[0040] 
~ - 7, 1 " > ~ 1i ~ 1=. Fix ii~ T 4 li , 1 > 7 - 1J - 7• ~ fl ii~ T 3 J: tJ 1 > 7 - 1J - 7• Hf 7-J. 7 

t., - L- ~ * ffiiI 2 .h 6 t , :: 0) 1 > 7 - 1J - 7• Jr 7-J. 7 t., - L- ~ , 4 111'! 0) JI, - 1' + 1 3t- ;z_ 1' F 
S K l:: E ti" 6 ~ - 7, 1 " > ~ 1i ~ ~ t ~ ti L , :: 0) ~ - 7, 1 " > ~ {§ ~ ~ ~ ~ ii~ T 5 -"'- t * ff~ 
T 6 o 1J' E , ~ - 7, 1 " > ~ {§ ~ ± ,Fix ii~ T 4 Ii , ~ - 7, J " > ~ {§ ~ l:: , iJIJ ;(_ lt , 1 100 0) 1 > 
7 - 1J - 7'' Jr 7-J. 7 1,,. - L- ~ ~ T ii~ n 0) iztL~ & u ff4 ,~ ~ tllUJIJ T 6 t::. 6h 0) ? - n - t 1J' 6 1i ~ 
~tJfiJ\.L-Cti J:Po 

[ 0 0 4 1 ] 
['Kl 5 li , ~ - 7, 1 " > ~ 1i ~ ± Fix ii~ T 4 b~ ± Fix T 6 ~ - 7, J " > ~ 1i ~ 0) 7 1 J \ 9 - > 0) ~ 

{YIJ ~ 7f,: T ['Kl c' cf) 6 o ['Kl 7f,: T 6 J: 7 l:: , :: 0) ~ - ;z_ 1 \ > ~ {§ ~ li , 1 :,; > ii; Ji, [l ra~ ( :,; > ii; 

JI, 1 fOO n 0) I~ ffl ~ ~ T [l Fa~ ) pg 0) ~ JE 0) 1ir. ffi 0) /~ ( + 1 3t- 7, 1' ;~ ) -C , g~ Ii¥ {Ii'! b~ 4 100 0) {ii'! 
0) i..,-, f .h b" -"'- t ~ 5R T 6 o :: .h G 0) 4 fOO 0) {ii'! ( .L-1 T , :,; > ii; JI, 111'! t a¥ s. ) li , * ~ i..,., 1J fJ, 

G 2 ~ § 0) {ii'! ~ ( + 1 ) t T 6 t , {YIJ ;(_ lt , ['Kl 5 i:: ~ T J: 7 i:: 111'! b~ * ~ \-, n b" G /l[Jf I:: ( + 
3 ) , ( + 1 ) , ( - 1 ) , ( - 3 ) 0) fr 111'! ~ t -=> -C ~ ra~ ~ c' :ill?. s. ti 0) -C S 6 o 

[0042] 
-f L -C , ~ - 7, 1 " > ~ {§ ~ ± Fix ii~ T 4 li {YIJ ;(_ lt , ['Kl 5 l:: 7f,: T J: 7 l:: , 1 > 7 - 1J - 7'' Jf 

7-J. 7 t., - L- l:: 21 ~ .h 6 :,; > ii; Ji, " 1 1 " ( -:> ~ •J , {Ii'! " 1 1 '' ~ 1f T 6 2 I::'.'' ''J 1' T - 9 ) 
~ , :,; > ii; Ji, {ii'! b~ ( - 3 ) c' S 6 :,; > ii; Ji, [l ra~ -"'- t ~ ti L , :,; > ;¥ Ji, " 1 0 " ~ , :,; > ii; 

Ji, 111'! b~ ( - 1 ) c' S 6 :,; > ii; Ji, [l ra~ -"'- t ~ ti L , :,, > ii; Ji, " 0 0 " ~ , :,,; > ii; Ji, (ii'! b~ ( + 
1 ) -C S 6 :,; > ii; Ji, [l ra~ -"'- t ~ ti L , :,; > ;¥ Ji, " 0 1 " ~ , :,; > ii; Ji, {ii'! b~ ( + 3 ) -C cf) 6 

:,; > ii; JI, l:l Fa~ -"'- t ~ ti T 6 ti 0) t T 6 o 

[0043] 
1 > 7 - 1J - 7• ~ 7-J. 7 t., - L- fJ, G ~ - .7, 1 " > ~ 1§ ~-"'- 0) ~ ti b 1 1::. :tt 0) mJUJ l:: m: -=> -C fr b 
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h 6 q,5 * , T' t'r. l tir b§ " l '' -C S 6 ::> :,,, # JI,, tt _ ::> :,,, # JI,, fi b§ ( - 3 ) X tt ( + 3 ) c' S 
6 ::> :,,, ;f JI,, Ix: Fa~ -'"'- t ~ t~ 2 h 6 o m: ~ -C _ ii £ ~ a F T - 7 '"\C' ~ tJ f* t±:l ffi 1" - 7 ~ ~ T ::> 
:,,, # JI,, tl:: , ") f h ii , ::> :,,, # JI,, fi b§ ( + 3 ) X tl:: ( - 3 ) c S 6 ::> :,,, ;f JI,, Ix: Fa~ -'"'- t ~ ~ 2 
h 6 -:: t t ~ 6 o -:: h l:: rt L _ ;JF f* fil! a FT, - 7 ~ ~ T ::> :,,, # JI,, ii, ( + 3 ) , ( + l ) 
, ( - l ) X ti ( - 3 ) 0) ") f h 0) ::> :,,, # JI,, fi ~ t 6 ::> :,,, # 11,, Ix: Fa~ -'"'- ii ~ t~ 2 h f~ 6 o 

[0044] 
~ :b' , t1 J::. J: ".) BJ=) G tJ, ~ J: 7 l:: , -1 :,,, 7 - 1J - 7" 'iJf 7-J. 7 t,,, - L,.. tJ, G ~ - .7, /" :,,, P 1§ ~ -'"'-

0) ~ ~ ~ J::. ~ 0) :ffi. J:!.IJ l:: m: ~ -C fr 7 ~ a- , -:: h G 4 ll ~ 0) ::> :,,, # JI,, ii , ::> :,,, # JI,, fl b§ ~ ") /IWI: 
( X ii ~ " ) /IWI: ) l:: ffic YU T 6 t _ '7" t,,, -1 rr ~ 0) *~ YU ~ ~ T J: 7 l:: ~ ~ -c " -. 6 ( -=> :l tJ _ -:: 0) 

ffic YU pg c ~ tJ a- 7 > :,,, # JI,, Fa~ 0) J \ ~ :,,, 7' fi!e ~ b§ ") f h ii l c S 6 ) o 

[0045] 
~ M g~ T 5 Ii , '.L~ ~ 0) n'u )&'. ~ ~ M @J lilfr '"\C' , ~ ~ i& ~ ~ nx T 6 ~ ~ @J lilfr ~ C' J: ".) ffl /JX 2 h 

-C:b'".), ~-7,;{:,_,, P1i~~nx;g~T4 J: tJ#tMi'2ht-=.~-7,J{:,_,, P1§~~fflP-C~~i&~ 
fr'u i& ~ ~ &al L _ f~ G h t-=. F S K ( JI,, - I- + -1 ::\'- 7, I- F S K ) ~ M i& ~ _ ~ fr'u i.&'. t±:l 1J g~ T 6 
-'"'- t #tMi'T 6 o 

[0046] 
~ :B , ~ Mg~ T 5 ii , 7" o 12 ') -tr '"\C' , ,:: 0) 7" o 12 ') -tr b§ * fr T 6 t-=. <h 0) 7" o /J'' '7 L,.. ~ ac 

ff, T 6 J t 1J 7d:' c::· J: tJ ffl fix 2 h -C ") -C J: ") o :l t-=. , a F A 1J g~ T l _ # ::1 - 7'' g~ T 2 , -1 
:,,, 7 - 1J - 7" W1 ll g~ T 3 & U ~ - 7, J" :,,, P 1i ~ ~ nx g~ T 4 0) ~ g~ Xii~ g~ 0) f~ i'Jt ~ fr 7 7" 

o 12 ') -tr b§ ~ l:: ~ M g~ T 5 0) f~ i'J~ ~ fr 7 J: 7 l:: L -C ii J: ") o 
[0047] 
~ fr'u I&: t±:l 1J g~ T 6 Ii _ ~ fr'u i& :!fl $1 @J lilfr '"\C' 7 :,,, "T + ~ J: ".) ffl /JX 2 h -C :b' ".) , ~ M g~ T 5 J: 

tJ#t~2h~~-~~:!fl~L-C€~lilfrL-'"'-t~t±:lT-oo 
[0048] 
~ 1i ~ u"r T Ii , t1 J::. ~ Bij L t-=. m1J ft ~ fr 7 -:: t I:: J: ".) _ El c b§ ~ a L t-=. a F ~ ~ T _ JI,, -

!-+-1::\'-Ai-fftt~~T-oFSK~M~~~/JXL-C~~T-oo 
-:: 0) F S K ~ M i& 0) ~ - 7, J" :,,, P 1i ~ b§ ~ T ::> :,,, # JI,, Ii _ rr ~ 1t a F T, - 7 0) ii£~ g~ 

5t X ii ~ ~ii£ ~ g~ 5t 0) ~ tJ f* t±:l ffl 0) T, - 7 ~ ~ T M l 0) fi ~ 0) ::> :,,, # JI,, t , rr ~ 1t a F 
T - 7 0) ii£ ~ g~ 5t t1 j} ~ ~ T M 2 0) fi ~ 0) ::> :,,, # JI,, t _ l:: 5t ~ 2 hf~ 6 o -z L -C _ M l 
0) fi ~ 0) ::> J # JI,, ~ ~ T ::> J JF JI,, ix: Fa~ 0) ::> J # JI,, ·f mi Ii ' ~ - 7, J \ > p 1i ~ 0) ::> J # JI,, ix: Fa~ 
b§ t ".) f~ 6 4 100 0) ::> :,,, # JI,, fl 0) 7 ~ 0) ii * f mi X Ii ii !J, f mi t ~ 6 o -:: 0) t-=. <h , ?f; l 0) fi ~ 0) 
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>7-0-~W1n$R4t,~~£fi~JE$R5t, sFT-Y~ft$R6t, aFt±:l1J 
g~R 7 t J: tJfflnx2h-C")-oo 

[ 0 0 5 l ] 
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U.S. NATIONAL STAGE FEES RATE FEE RATE FEE 
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A~ST PRESENTATION OF MULTIPLE DEPENDENT ClAIM □ + $180: OR +$360= 

TOTAL AODIT. OR TOTALAODIT. 
FFF FFF 
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- ..•••. If Ille "Hlgheal Number Pl8Vlously Paid Fa" IN THIS SPACE ls lea& Ulan '20', enter "20". 
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PTO/SB/21 (08-00) 

Application Number 10/594,985 

o \ P~NSMITTAL Filing Date September 29, 2006 

, ,=ORM. First Named Inventor Taichi MAJIMA 

NOV 2 0 2006 ~ Group Art Unit 

1 (to be used for al~• rresoondence after initial filina) Examiner Name 

~)'I~ in This Submission Attorney Docket Number 0670-7089 

ENCLOSURES (check all that apply) 

□ 
D Assignment Papers D After Allowance Communication to 

Fee Transmittal Form (for an Application) Group 

/' D Fee Attached D Drawing(s) D Appeal Communication to Board 

D Declaration and Power of of Appeals and Interferences 
D Amendment / Reply Attorney D Appeal Communication to Group 

D After Final D Licensing-related Papers (Appeal Notice, Brief, Reply Brief) 

D Affidavits/declaration(s) D Petition 
D Proprietary Information 

D Petition to Convert to a 
D Status Letter 

□ Extension of Time Request Provisional Application l:8J Other Enclosures 

D Express Abandonment Request D Power of Attorney, Revocation 1. Submission of International 

D Information Disclosure Statement 
Change of Correspondence 

Preliminary Examination Report 
2. 

Address 
3. D Certified Copy of Priority D Terminal Disclaimer 4. 

Document(s) D Request for Refund 5. 

D Response to Missing Parts/ D CD, Number of CD(s) 
6. 

Incomplete Application 

D Response to Missing Parts 
Remarks 112:$'.J 

The Commissioner is hereby authorized to charge any additional 

under 37 CFR 1.52 or 1.53 
fees required or credit any overpayments to Deposit Account No. 50-
2280 for the above identified docket number. 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT 

Firm 
Eric J. Robinson, Reg. No. 38,285 
Robinson Intellectual Property Law Office, P.C. 

or PMB 955 
Individual name 21010 Southbank Street 

Potomac Falls, VA 20165 

Signature 
~. 

.,,,,, .. 
I 

Date November 15, 2006 

CERTIFICATE OF MAILING 

I hereby certify that this correspondence is being deposited with the United States Postal Service with sufficient postage as first 
class mail in an envelope addressed to: Commissioner for Patents, Washington, DC 20231 on the date indicated below. 

Type or printed name Adele Stamper. 

Signature ~If} /'lb~ j\ V\ Date I November 15, 2006 

Burden Hour Statement: This form is estimated to take 0.2 tfours to tomplete. Time will vary depending upon the needs of the 
individual case. Any comments on the amount of time. you are required to complete this form should be sent to the Chief 
Information Officer, U.S. Patent and Trademark Office, Washington, DC 20231. DO NOT SEND FEES OR COMPLETED FORMS 
TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, Virginia 22313-1450. 
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Attorney Docket No. 0670-7089 

ITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 

Taichi MAJIMA 

Serial No. 10/594,_985 

Filed: September 29, 2006 

For: DEVICE AND METHOD FOR 

JUDGING COMMUNICATION 

QUALITY AND PROGRAM USED 

FOR THE JUDGMENT 

) Group Art Unit: 

) Examiner: 

) 

CERTIFICATE OF MAILING 
I hereby certify that this correspondence is 
being deposited with the United States Postal 
Service with sufficient postage as First Class 
Mail in an envelope addressed to: 
Commissioner for Patents, P.O. Box 1450, 

) Alexandria, VA 22313-1450, on November 15, 
2006. 

) 
/UI..IYJ~ 

SUBMISSION OF INTERNATIONAL PRELIMINARY REPORT 

Honorable Commissioner of Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

Submitted herewith is an English translation of the International Preliminary 

Examination Report (IPER) issued by The International Bureau of WIPO on October 26, 

2006. The IPER reaches a favorable conclusion with respect to patentability of the 

subject application. It is respectfully requested that the International Preliminary 

Examination Report be considered and made of record in the above-identified 

application. 

Respectfully submitted, 

Eric J. Robinson 
Reg. No. 38,285 

Robinson Intellectual Property Law Office, P.C. 
PMB 955 
21010 Southbank Street 
Potomac Falls, Virginia 20165 
(571) 434-6789 
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Please type a plus sign(+) inside this box ➔ [+] PTO/SB/0SA (08-00) 
Approved for use through 10/31/2002. 0MB 0651-0031 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Papetwork Reduction Act of 1995, no persons are reauired to resoond to a collection of infonnation unless it contains a valid 0MB control number. 

Substitute for fonn 1449A/PTO Complete if Known 

Application Number 10/594,985 
Filing Date September 29, 2006 
First Named Inventor Taichi MAJIMA 
Group Art Unit 

Examiner Name 

Attorney Docket Number 0670-7089 

U.S. PATENT DOCUMENTS 

Examiner 
Initials• 

Cite 
No. 1 

U.S. Patent Document 
Name of Patentee or Applicant of Cited 

Document 

Date of Publication of Cited 
Document 

MM-DD-YYYY 

Pages, Columns, Lines, Where Relevant 
Passages or Relevant Figures Appear 

Examiner 
Initials' 

Examiner 
Initials' 

Examiner 
Signature 

Cite 
No. 1 

Cite 
No. 1 

Number Kind Code2 

(if known) 

Foreign Patent Document 

Kind Code 
Office' Number' (if known) 

FOREIGN PATENT DOCUMENTS 

Date of Publication of Cited 
Name of Patentee or Document 
Applicant of Cited · MM-DD-YYYY 

Document 

OTHER PRIOR ART - NON PA TENT LITERATURE DOCUMENTS 

Pages. Columns, Lines, 
Where Relevant Passages 

or Relevant Figures 
Appear 

Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the 
item (book, magazine, journal, serial, symposium, catalog, etc.)., date, page(s), volume-issue number(s), 

publisher, city and/or country where published. 

International Preliminary Examination Report (Application No. PCT/JP2005/006704) 
dated October 26, 2006. 

Date 
Considered 

r' 

•EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in 
conformance and not considered. Include copy of this form with next communication to applicant. 

T2 
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2006 Jl/08 WED 10:09 FAX 03 3213 1550 OKABE TOKYO 2 --- ROBINSON IZ)002/006 

_, 

PATENT COOPERATION TREATY PCT/JP2005/006704 

PCT 
NOTIFICATION OF TRANSMITTAL 

OF COPIES OF TRANSLATION 
OF THE INTER.NATIONAL PRELIMINARY REPORT 

ON PATENTABD..ITY 
(CHAPTER I OR CHAPTER ll 

OF THE PA TENT COOPERATION TREATY) 

(PCT Rules 44bi.r.3(c) and 72.2) 

Dale of mailing (daylmontlilyear) 
26 October 2006 (26.10.2006) 

- Applicant's or agenfs file reference 
KW309PC 

International application No. 
PCT /J P2005/006704 

Applicant 

From the INTERNATIONAL BUREAU 

To: 

OKABE, Masao 
No. 602, Fuji Bldg. 
2-3, Marunouchl 3-chome 
Chiyoda-ku 
Tokyo 100-0005 
JAPON 

IMPORTANT 1'[0TIF1CATION 

International f:iling date ( daylmonihlyear) 
30 Maret:, 2005 (30.03.2005) 

KABUSHIKI KAISHA KENWOOD et al 

l. Transmittal of the translation to the applicant. 

--

The International Bureau transmits herewith a copy of the English translation of tbe international preliminary report on 
patentabilicy (Chapter I). 

□ The International Bureau transmits herewith a copy of the English translation of the international preliminary report on 
patentability (Chapter II)_. 

2. Transmittal of the copy of the translation to the designa(ed or elected Offices. 

The lnternatiorutl Bureau notifies the applicant that copies of that translation-have been transmitted to the following designated or elected 
Offices requiring such translation: · - · 

None 

The following designated or elected Offices, having waived the requirement for such a transmittal al this time, will·receive copies of that 
lr;lnslation from the lnteniational Bureau only upon their request; 

AE, AG, AL, AM, AP, AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EA; 
EC, EE, EG, EP, ES, Fl, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, 
MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OA, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SM, 
SY, TJ, TM, TN, TR, TT, TZ, U~ UG, US, UZ, VC, VN, YU, ZA, ZM, ZW 

3. Reminder regarding translation Into (one of) the official language(s) of the elected Offlce{s). 

The applicant is reminded that, where a translation of the international application must be furnished to an elected Office, that translation 
must contain a translation of any annexes to the international preliminary repoit on patentability (Chapter II). 

It is the applicant's responsibility to prepare and furnish such translalion directly to each elected Office concerned within the 
applicable time limit (Rule 74.l). See Volwne Il of the PCT Applicant's Guide for further details. · 

The International Bureau of WIPO 
34, cbemin des Colombettes 
l'.?11 Ge11eva 20, Switzerland 

Facsimile No. +41 '.?'.? 338 8'.? 70 

Form PCT/IB/338 (January 2004) 

Authorized officer 

Yoshiko Kuwahara 

· Facsimile No. +41 '.?'.? 338 8'.! 70 
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PATENT COOPERATION TREATY 

PCT 
INTERNATIONAL PRELIMINARY REPORT ON PATENTABll,ITY 

(Chapter I of the Patent Cooperation Treaty) 

(PCT R1:1Je 44bis) 

Applicant's or agent's file reference FOR FURTHER ACTION See item 4 below 
KW309PC 

International application No .. International filing date (da-y/mo111lrlyear) I Priority date ( daylmoruhlyear) 
PCT/JP2005/006704 30 March 2005 (30.03.2005) 31 March 2004 (31.03.2004) . 

International Patent Classification (8th edition unless older edition indicated) 
See relevant information in Form PCT/ISA/237 

Applicant ' KABUSHIKI KAISHA KENWOOD 

I. This international preliminary report on patentability (Chapter I) is issued by the International Bureau on behalf of the 
International .Searching Authority under Rule 44 bis.1 (a). 

2. This REPORT consists of a total of 4 sheets, including this cover sheet. 

In the attached sheets, any reference to the written opinion of the International Searching Authority should be reaci as a reference 
to the international preliminary report on patentability (Chapter I) instead. ' 

3. This report contains indications relating to the following items:• 

~ Box No. I 

□ Box No. II 

□ Box No.ID 

□ Box No. IV 

~ Box No; V 

□ Box No. vi 

□ Box No. VII 

□ Box No. VIII 

Basis of the report 

Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial 
applicability 

Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international ~pplication 

Certain observations on the international application 

4. The International Bureau will communicate this report to designated Offices in accordance with Rules 44bis.3(c) and 93bis.l but 
not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months frorri the priority 
date (Rule 44bis .::?.). • 

Date of issuance of this report 
19 October 2006 (19.10.2006) 

· The International Bureau of WIPO Authorized officer 

34, chemin des Colombettes 
Yoshiko Kuwahara · 1211 Geneva 20, Switzerland 

Facsimile No. +4122338 82 70 e-mail: pt07@wipo.int 
,, Fonn PCT/IB/3'73 (January _004) 
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PATENT COOPERATION TREATY 
From the: 
INTERNATIONAL SEARCHING AUTHORITY 

To: 

WRITIEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY 

Date: of lllllil.ing 
(da),o/monzhly~ar) 

(PCT Rule 43bis.l) 

Applicant's or agent's file rc:fecencc FOR FURTHER ACTION 

KW309PC 
lnler_natiorwl application No. lntemational filing date (da;vlmtmthlyear) 

PCT/JP2005/006704 30.03.2005 
international Patent ClassifiGllion (JPC') or both national classification and JPC 

Applicanl 

KA.BOSHIKI KAISHA KENWOOD 

I.-. This opinion contains indications relating to tbe following items: 

Basis of the opinion 

Priority 

Sc:e paragraph 2 below 

Priority date (day/m.01&1hly1U1r) 

31.03.2004 

Box No.I 

BoxNo. ll 

Box No. Ill 

BoxNo.rv 

Box No. V 

No_n-establishment of opinion with regard to novelty. inventive. step and industrial applicability 

Lack of unity of invention 

Box No. VI· 

B0:1No. VU 

Box No. Vlll 

2. FURTHER ACTION 

Reasoned statemcnl under Rule 43bis. l ( a)(i) with regard to novelty-, inventive step or industrial 
applicability; citati':'ns and explanations supporting such statement 

Cc:rtaln documents cited 

Cer:1ain defects in the internation:11 applic.ation 

Certain observations on lhe inlcrnatio_nal applk..ation 

If. a demand for inlcmalional preliminary examination is made. this opinion will ·be considered to be a written opinion of the 
International Preliminacy 'Examining Authority ("IPEA'") Cl<cept that this docs nO! apply where the applicant chooses an Authority olhcr 
than th.is one to be the rPEA and the chosen [PEA has notified the International Bureau under Rule 66. lbis(b) that \vrittcn opinions of 
this International Searching Authority will not be so co~sidercd. 

U this opinion is. as provided above, considered to be II written opinion of the IPEA.. the applicant is invited to submit to the lPEA a 
written reply together. where appropriate. with amendmcnls. before lhc- expiration of 3 months from the date of mailing of Form 
PCT/1SN220 or before the eitpiration of 22 months from the priority date. wbichcva expires loti::r. 

For further options, see Form PCT/ISA/220. 

3. For further details, sec notes to Form PCT/ISA/220. 

Nnme and mailing address of the ISNJP Authorized ·officer 

Facsimile No. Teleohone No. 

Form PCT/I~A/237 (cover sheet) (Ja_llllMY 2004) 
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. 2 0 0 6 I I / 0 g WED. I O : I 0 

Box No. I 

FAX 03 3213 1550.0KABE TOKYO 2 --- ROBINSON 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING A tTTHORITY 

)lags of this opinion 

~ 005/006 

1. Wilh reg:u-d to the language. this opinion h.ils been cstabliwd oo the basis of the international application in the language in which ii was 
filed. unless otherwise indicated under this item. · 

D This opinion b.u been established on the basis of n translation from the original language into the following language 

. which is the language of a translation furnished for the parpo54:s of international search (under 

Rule li'.3 and 23.1 (b )). 

2. · With regard to any nucleotide and/or amino add sequence d(sclosed in the international application and necessary lo the dnimed 
invention. this opinion has been established on the basis of: 

3. 

a. type of material 

D a sequence listi~ 

D table(s) related lo the sequence listing: 

b. formal of material 

0 in wrillcn focmat 

D in computer readable form 

c. time of filing/furnishing 

□ 

0 c.ontai.ned in the internatiorut.1 application a.s filed. 

D filed together with the international application in computer readable forlIL 

D furnished subsequently lo this Authority for the purposes of search. 

In addition. in the ca.se that more than one version or copy of a sequence listing and/or table(s) relating thereto has been filed or 
furnished. the required statements that the information in the subsequent or additionnl copies is identical to that in ·the application as 
filed or does not go beyond the application as 'med. as appropriate, were furnished · · · 

4. Additional comments: 

Form PCT/ISA/237 (Box No. I1 (Jan=y 2004) 
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2~Q6 11/08 WED 10:10 FAX 03 3213 1550 OKABE TOKYO 2 ••• ROBINSON f4l 006/006. 

WRITTEN OPINION OF THE 
INTERNATIONAL SEARCHING AUTHORITY I 

llllematiorwl application No. 

PCT/JP2005/006704 
Box No. V Reasoned statement under Rule 43bls.l(a)(i) with regard lo novelty, inventive step or industrial applicability; 

citations and explanalions supporUne. such statem enl 

1. St31ement 

Novelty(N) Clailll$ 1-10 
Claims 

lnventi ve step (IS) Claims 1-10 

Claims 

Industrial applicability (IA) Claifll.l 1-10 

Claims 

2 Citations and explanaiions: 

· Document 1: JP 2003-17448.5 A (Sony Corp.), 20 June 2003 
Paragraphs 0008-0045, 0090; Figs. 2-4 

Document 2: JP 11-220762 A (NIT Ido Tsushinmo Kabushi.k:i Kaisha) 
1-0 August 1999, paragraphs 0023-0026; Fig. 4 · 

Document 3:JP 2003-338851 A (Telecommunications Advancement Orgaruzation of 
Japan), 28 November 2003, paragraphs 0004-0008, 0041-0065; 
Figs. 3, 19 

Document 4: JP 2003-99096 A (Toshiba Corp.), 04 April 2003 
Paragraphs 0010-0044; Figs. 2, 5 

Claims 1-10 

YES 

NO 

YES 

NO 

YES 

NO 

The inventions of claims 1-10 are neither described in any of the do~uments cited in 
the ISR nor obvious to a person skilled in the art. 

Form PCT/1SN2.37 (B.o:,; No. V) (January 2004) 
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.DO/ EO WORKSHEET 
<Patricia (}Jooip P t·' t A 1· · s · 1· ti N t· I s n· · · f , a en pp 1cat&0n pec1a 1s a 1ona tage . 1v1sion & ,d 

U.S. Appl.No. 10/ ~9t9:rr:. International Appl. No. PCT/ ~ar 0 
Application filed by : D 20 months @ 30 months 

WIPO PUBLICATION INFORMATION : 

Publication No.: WO200 Sf~t31 Publication Language: □ English □ German □ Japanese □ Chinese □ Ko n 
fl} □ French □ Spanish □ Russian □ Other : 

Publication Date : __s. _v__ 2006 Not Published : D U.S. only designated D EP request Published : □ BP request 

~ INTERNATIONAL APPLICATION PAPERS IN THE APPLICATION FILE : 

Q--"'International Application (RECORD COPY) 0 PCT/IB/306 

□ Article 19 Amendntents 0 Rert form PCT/RO/101 

□ PCT/IP A/409 IPER : 0 EP D JP D SE O AU ~T/ISA/210 - Search Report : D EP D JP D SE □ AU 

D O RU DAT D KR D Ous. □ FR OcN □ Es □ Ru OAT □ KR D □ NONE 

PCT/ISA/237: 0 EP O JP D SE DAU 
D us D FR D CN D ES D RU DAT D KR D 

0 S~ Report References 

~iority Document (s) No. L 
□ NIA 

0 PCT/IPEA/409 or PCT/ISA/237 was NOT AVAILABLE at lbe time 

or paralegal review 

D orily Document was NOT AVAILABLE al the time of paralegal review 

r: >:>¥" 373 
RECEIPTS FROM THE APPLIC T (other than checked above): 

B ic National Fee (or thorization to cha e)fr'/-1. ~minary Amendment(s) Filed on: I)/ 2> rune as 371 request date 2. ______ 3. _____ _ 

scription bstract ,:mation Disclosure Statement(s) Filed on : 
., / arne as 371 requesl date 2. ______ 3. _____ _ 

~ Drawing Figure(s) - (# of drwgs. Qt' ) . gnment Document (forwarded to Assignment Branch) 

D Translation of Article 19 Amendments D Assignee Statement Under 37 CFR 3.73(b) 

D entered D not entered : D Assignee PG Publication Notice 
Q not a page for page substitution 

Q replaced by Article 34 Amendment 0 Substitute Specification Filed on : 

□ Annexes to 409 as371 requestdate 2. _____ _ 3. _____ _ 

D entered D not entered : □ 
Q not a page for page substitution 
Q no translation Q other : ___ _ Oath/ Declaration (executed) 

□ 
□ 
□ 

Application Data Sheet □ Oath/ Declaration a unsigned a no citizenship a other 

Power of Attorney D DNA Diskette O Sequence Listing 

Change of Address D Other: 

NOTES: 0 I.A. used as Specification □ Other : 

35 U.S.C. 371 - Receipt of Request (PTO-1390) 

Date Acceptable Oath/ Declaration Received 

Date of Completion of requirements under JS U.S.C. 371 

Date of Completion of DO/ EO 903 - Notification of Acceptance 

Date of Completion of DO/ EO 905 - Notification of Missing Requirements 

Date of Completion of DO/ EO 909 - Notification of Abandonment 

Dale of Completion of DO/ EO 916 - Notification of Defective Response 

Date of Completion of DO/ EO 922 - Notification to Comply w/ Requirements for Patent 
Applications Containing Nucleotide and/or Amino Acid Sequence Disclosures 
Date of Completion of DO/ EO 923 
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(l'atricia (JJooR_P" 

PATENT APPLICATION FEE DETERMINATION RECORD 
Application or Docket Number 

Effective December 8, 2004 101 &1 '19YJ 
CLAIMS AS FILED - PART I SMALL ENTITY OTHER THAN 

TYPE D OR SMALL ENTITY 
(Column 1) {Column 2) 

U.S. NATIONAL STAGE FEES RATE FEE RATE FEE 

BASIC FEE BASIC FEE OR BASIC FEE 

EXAMINATION FEE EXAM. FEE EXAM. FEE 

SEARCH FEE SEARCH FEE SEARCH FEE 

FEE FOR EXTRA SPEC. PGS. minus 100 = I 50 = X $ 125 = X $ 250 = 

TOTAL CHARGEABLE CLAIMS /,S-rninus 20 = * X $ 25= OR X $ 50 = 

INDEPENDENT CLAIMS ~ minus 3 = * ./ 
X $ 100 = OR X $ 200 = 

MULTIPLE DEPENDENT CLAIM PRESENT ~ + $ 180 = OR +$360= 

* If the difference in column 1 is less than zero, enter "0" in column 2 TOTAL OR TOTAL 

CLAIMS AS AMENDED - PART II ·oTHERTHAN 
... .. (Column 1·) -·· .. __ ._.., .. _. ··- . ·(Column 2) ·- (Column 3) SMALL ENTITY OR .. SMALL ENTITY 

CLAIMS "'-"''~"' I ADDI- ADDI-
REMAINING NUMBER PRESENT 

RATE TIONAL RATE TIONAL <( AFTER PREVIOUSLY EXTRA 

~ AMENDMENT PAID FOR FEE FEE 
w 
:E Total * Minus ** = X$ 25 = OR X$ 50 = 
0 z w 

Independent * Minus *** = X $ 100 = OR X $ 200 = ~ 
<( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM □ + $ 180 = OR + $ 360 = 

TOTAL ADDIT. OR TOTAL ADDIT. 
FFF FFF 

(Column 1) {Column 2) {Column 3) 
CLAIMS ·-- ADDI- ADDI-

REMAINING NUMBER PRESENT 
RATE TIONAL RATE TIONAL co AFTER PREVIOUSLY EXTRA 

~ AMENDMENT PAID FOR FEE FEE 
w 

** ~ Total * Minus = X$ 25= OR X$ 50= 
0 z 
w 

Independent * Minus *** X $100 = OR X $ 200 = ~ = 

Flf:{ST PRESENTATION OF MULTIPLE DEPENDENT CLAIM □ + $ 180 = OR + $ 360 = 

TOTAL ADDIT. OR TOTAL ADDIT. 
FFF FFF 

. If the entry in column 1 is less than the entry in column 2, write "O" in column 3 . 
. •• .If the "Highest Number Prevlously Paid For" IN THIS SPACE Is less than '20'. enter "20". 

**"" If the "Highest Number Previously Paid Fol'' 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. 

FORM PT0-875 (Rev. 02/2005) Patent and Trademark Office - U.S. DEPARTMENT OF COMMERCE 
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(J'atricia (JJoo~ 

.. . .. 

MULTIPLE DEPENDENT CLAIM SERIAL NO. FILING DATE 

. FEE CALCULATION SHEET !D/o9.<.f </ pr 
(FOR USE WITH FORM PTO-875) APPLICANT(S) 

CLA~MS 

AS FILED AFTER AFTER AFTER AFfER 
&"AMENDMENT l .. AMENDMENT AS FILED 

1" AMENDMENT 2 .. AMENDMENT 

IND. DEP. IND. DEP. IND. DEP. IND. DEP. IND. DEP. IND. DEP. 
1 ' 51 
2 I 52 
3 I 53 
4 

, - 54 ~ 

5 ~ - 55 
6 - 56 - :..-

7 ~~ 57 
8 ~ 58 
9 I 59 
10 I 60 
11 61 
12 62 
13 63 
14 64 
15 65 
16 66 
17 67 
18 68 
19 69 
20 70 
21 71 
22 72 
23 73 
24 74 
25 75 
26 76 
27 77 
28 78 
29 79 
30 80 
31 81 
32 82 
33 83 
34 84 
35 85 
36 86 
37 87 
38 88 
39 89 
40 90 
41 91 
42 92 
43 93 
44 94 
45 95 
46 96 
47 97 
48 98 
49 99 
50 JOO 

TOTAL IND. • .'3 • • TOTAL IND. • • • 
TOTALDEP .. 12. .. .. TOTALDEP .. .. .. ,, 

TOTAL IS TOTAL 

~ CLAIMS CLAIMS 

U.S. DEPARTMENT ol COMMERCE 

PTO - 1360 (REV. 11/04) PAien! and Tradtmark Office 
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UNITED STATES PATENT AND TAADEMARK OFFICE 

APPLICATION NUMBER 

10/594,985 

31780 
ERIC ROBINSON 
PMB 955 
21010 SOUTHBANK ST. 
POTOMAC FALLS, VA20165 

FILING OR 371 (c) DATE 

09/29/2006 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
-wvvw.uspto.gov 

FIRST NAMED APPLICANT 

Taichi Majima 

ATTY. DOCKET NO./TITLE 

0670-7089 

CONFIRMATION NO. 3285 

Date Mailed. 06/14/2007 

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 09/20/2007. 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 (703) 305-3028. 

Questions relating to this Notice should be directed to the Office of Patent Publication at (571) 272-4200. 

PART 1 - ATTORNEY/APPLICANT COPY 
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UNITED STATES PATENT AND TR-\DEMARK 0FFIGE 
UNITED STATES DEPART:vIENT OF COMMERCE 
United States Patent and Trademark Office 
Addm" COMMISSIC!I\ER FOIZ PA'l'l':N'l'S 

PO Rox 1410 
Alexandria, Virginia 22313-1450 
wv1w.uspto.gov 

APPLICATION NUMBER FILING or 371 (c) GRP ART UNIT FIL FEE REC'D 
DATE 

ATTY.DOCKET.NO TOT CLAIMS IND CLAIMS 

10/594,985 09/29/2006 2611 1260 0670-7089 10 

31780 

CONFIRMATION NO. 3285 

FILING RECEIPT 
ERIC ROBINSON 
PMB 955 
21010 SOUTHBANK ST. 
POTOMAC FALLS, VA20165 

Date Mailed: 06/15/2007 

Receipt is acknowledged of this regular Patent Application. It will be considered in its order and you will be 
notified as to the results of the examination. Be sure to provide the U.S. APPLICATION NUMBER, FILING 
DATE, NAME OF APPLICANT, and TITLE OF INVENTION when inquiring about this application. 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 mail to the Commissioner for Patents 
P.O. Box 1450 Alexandria Va 22313-1450. 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 (if appropriate). 

Applicant( s) 
Taichi Majima, Yokohama-Shi, JAPAN; 

Power of Attorney: The patent practitioners associated with Customer Number 31780 

Domestic Priority data as claimed by applicant 

This application is a 371 of PCT/JP05/06704 03/30/2005 

Foreign Applications 

JAPAN 2004-108399 03/31/2004 

If Required, Foreign Filing License Granted: 06/12/2007 

3 

The country code and number of your priority application, to be used for filing abroad under the Paris Convention, is 
US10/594,985 

Projected Publication Date: 09/20/2007 

Non-Publication Request: No 

Early Publication Request: No 

Title 

Device and Method for Judging Communication Quality and Program Used for the 
Judgment 

Preliminary Class 
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375 

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 serves 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 
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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 
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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UNITED STATES PATENT AND 'IRADEMARK OFFICE 

U.S. APPLICATION NUMBER NO. 

10/594,985 

31780 
ERIC ROBINSON 
PMB 955 
21010 SOUTHBANK ST. 
POTOMAC FALLS, VA 20165 

Date Mailed: 06/15/2007 

FIRST NAMED APPLICANT 

Taichi Majima 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Addn>u:COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Aloxarulria, ViJi!inia 22313-1450 
www.uspto.gov 

ATTY. DOCKET NO. 

0670-7089 

INTERNATIONAL APPLICATION NO. 

PCT/JP05/06704 
I.A. FILING DA TE I PRIORITY DA TE 

03/30/2005 03/31/2004 

CONFIRMATION NO. 3285 
371 ACCEPTANCE LETTER 

I Im Ill!~ D~ I~ II~ 11 l~~D~ llli ffll Ill~~ I~ 11111~1 WI II 
*OC000000024332469* 

NOTICE OF ACCEPTANCE OF APPLICATION UNDER 35 U.S.C 371 AND 37 CFR 1.495 

The applicant is hereby advised that the United States Patent and Trademark Office in its capacity as a 
Designated/ Elected Office (37 CFR 1.495), has determined that the above identified international application has 
met the requirements of 35 U.S.C. 371, and is ACCEPTED for national patentability examination in the United 
States Patent and Trademark Office. 

The United States Application Number assigned to the application is shown above and the relevant dates are: 

09/29/2006 09/29/2006 

DATE OF RECEIPT OF 35 U.S.C. 371 (c)(1 ), (c)(2) and 
(c)(4) REQUIREMENTS 

DATE OF COMPLETION OF ALL 35 U.S.C. 371 
REQUIREMENTS 

A Filing Receipt (PTO-103X) will be issued for the present application in due course. THE DATE APPEARING 
ON THE FILING RECEIPT AS THE" FILING DATE" IS THE DATE ON WHICH THE LAST OF THE 35 U.S.C. 
371 (c)(1), (c)(2) and (c)(4) REQUIREMENTS HAS BEEN RECEIVED IN THE OFFICE. THIS DATE IS SHOWN 
ABOVE. The filing date of the above identified application is the international filing date of the international 
application (Article 11(3) and 35 U.S.C. 363). Once the Filing Receipt has been received, send all 
correspondence to the Group Art Unit designated thereon. 

The following items have been received: 

• Copy of the International Application filed on 09/29/2006 . 
• Copy of the International Search Report filed on 09/29/2006 
• Copy of IPE Report filed on 09/29/2006 
• Preliminary Amendments filed on 09/29/2006 
• Information Disclosure Statements filed on 09/29/2006 
• Oath or Declaration filed on 09/29/2006 
• Request for Immediate Examination filed on 09/29/2006 
• U.S. Basic National Fees filed on 09/29/2006 
• Assignment filed on 09/29/2006 
• Priority Documents filed on 09/29/2006 
• Specification filed on 09/29/2006 
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• Claims filed on 09/29/2006 
• Abstracts filed on 09/29/2006 
• Drawings filed on 09/29/2006 

Applicant is reminded that any communications to the United States Patent and Trademark Office must be mailed 
to the address given in the heading and include the U.S. application no. shown above (37 CFR 1.5) 

PATRICIA A BOOKER 
Telephone: (703) 308-9140 EXT 204 

PART 3 - OFFICE COPY 

FORM PCT/DO/EO/903 (371 Acceptance Notice) 
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UNITED STATES PATENT AND TR-\DEMARK 0FFIGE 

APPLICATION NUMBER 

10/594,985 

31780 
ERIC ROBINSON 
PMB 955 
21010 SOUTHBANK ST. 
POTOMAC FALLS, VA20165 

FILING OR 371 (c) DATE 

09/29/2006 

UNITED STATES DEPART:vIENT OF COMMERCE 
United States Patent and Trademark Office 
Addm" COMMISSIC!I\ER FOIZ PA'l'l':N'l'S 

PO Rox 1410 
Alexandria, Virginia 22313-1450 
wv1w.uspto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Taichi Majima 0670-7089 

CONFIRMATION NO. 3285 

Title: Device and Method for Judging Communication Quality and Program Used for the Judgment 

Publication No. US-2007-0217 494-A 1 
Publication Date: 09/20/2007 

NOTICE OF PUBLICATION OF APPLICATION 

The above-identified application will be electronically published as a patent application publication 
pursuant to 37 CFR 1.211, et seq. The patent application publication number and publication date 
are set forth above. 

The publication may be accessed through the USPTO's publically available Searchable Databases 
via the Internet at www.uspto.gov. The direct link to access the publication is currently 
http://www.uspto.gov/patft/. 

The publication process established by the Office does not provide for mailing a copy of the 
publication to applicant. A copy of the publication may be obtained from the Office upon payment 
of the appropriate fee set forth in 37 CFR 1.19(a)(1 ). Orders for copies of patent application 
publications are handled by the USPTO's Office of Public Records. The Office of Public Records 
can be reached by telephone at (703) 308-9726 or (800) 972-6382, by facsimile at (703) 305-8759, 
by mail addressed to the United States Patent and Trademark Office, Office of Public Records, 
Alexandria, VA 22313-1450 or via the Internet. 

In addition, information on the status of the application, including the mailing date of Office actions 
and the dates of receipt of correspondence filed in the Office, may also be accessed via the 
Internet through the Patent Electronic Business Center at www.uspto.gov using the public side of 
the Patent Application Information and Retrieval (PAIR) system. The direct link to access this 
status information is currently http://pair.uspto.gov/. Prior to publication, such status information is 
confidential and may only be obtained by applicant using the private side of PAIR. 

Further assistance in electronically accessing the publication, or about PAIR, is available by calling 
the Patent Electronic Business Center at 1-866-217-9197. 

Pre-Grant Publication Division, 703-605-4283 
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Office Action Summary 

Application No. 

10/594,985 

Examiner 

RAHEL GUARINO 

Applicant(s) 

MAJIMA, TAICHI 

Art Unit 

2611 

-- The MAILING DA TE 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 ;l_ MONTH(S) OR THIRTY (30) DAYS, 
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- 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). 
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earned patent term adjustment. See 37 CFR 1.704(b). 
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1 )IZI Responsive to communication(s) filed on 29 September 2006. 

2a)D This action is FINAL. 2b)[8J 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)[8J Claim(s) 1-10 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)[8J Claim(s) 1.9 and 10 is/are rejected. 

7)[8J Claim(s) 2-8 is/are objected to. 

8)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)[8J The drawing(s) filed on 29 September 2006 is/are: a)IZ! accepted or b)D 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 )□ 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)1Zl Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)IZ! All b)D Some* c)D None of: 

1.IZ! 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)). 

*Seethe attached detailed Office action for a list of the certified copies not received. 
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U.S. Patent and Trademark Office 

PTOL-326 (Rev. 08-06) 
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Office Action Summary Part of Paper No./Mail Date 20100308 
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Application/Control Number: 10/594,985 

Art Unit: 2611 

DETAILED ACTION 

Specification 

Page 2 

1. Applicant is reminded of the proper language and format for an abstract of the 
disclosure. 

The abstract should be in narrative form and generally limited to a single 
paragraph on a separate sheet within the range of 50 to 150 words. It is important that 
the abstract not exceed 150 words in length since the space provided for the abstract 
on the computer tape used by the printer is limited. The form and legal phraseology 
often used in patent claims, such as "means" and "said," should be avoided. The 
abstract should describe the disclosure sufficiently to assist readers in deciding whether 
there is a need for consulting the full patent text for details. 

The language should be clear and concise and should not repeat information 
given in the title. It should avoid using phrases which can be implied, such as, 
"The disclosure concerns," "The disclosure defined by this invention," "The 
disclosure describes," etc. 

2. The abstract of the disclosure has been objected because it contains the words 

"means" 

Correction is required. See MPEP § 608.01 (b). 

Claim Rejections - 35 USC§ 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 
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(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. 

4. Claims 1,9 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Minde et al. US 5,432,778 in view of Martensson et al. US 6,519,740 

Re claim 1, Minde discloses a communication quality judging device (fig.2) 

comprising: 

a symbol judging means for obtaining a baseband signal representative of a 

sequence of multilevel symbols (baseband signal obtained by the demodulator, col. 4 

lines 8-11) and judging the symbol represented by the baseband signal (the neural net 

estimates the frames of fig.2 using parameters Sm (signal level),sj(soft information) and 

Sb (bit error rate);col. 5 lines 1-10); 

and a communication quality judging (channel simulator) means for judging 

communication quality of a transmission channel over which the baseband signal has 

been transmitted (fig.4; channel simulator access the radio channel due to fading, 

attenuation; col. 6 lines 57-60), based on content of the symbol judged by the symbol 

judging means (based on the parameters Sm (signal level),sj(soft information) and Sb (bit 

error rate; col. 7 lines 20-29), 

wherein at least a portion of a bit string is distinguished as a protected portion 

(fig.1; class 1-a are protected bits which are more sensitive to transmission errors; 
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co/.1 lines 45-52)), the bit string constituting data to be transmitted represented by the 

sequence of symbols (fig.1; frame of 260 bits that is received by the receiver of fig.2 col. 

4 lines 3-7), and at least a portion of the symbol that belongs to the sequence of 

symbols contains a bit belonging to the protected portion (fig.1 shows 53 bits class 1a) 

and a redundant bit having a predetermined value (fig.1 shows 3 bits of class 1a are 

redundant parity bits; co/. 3 lines 42-43 and col. 1 lines 52-54. class 1 b (unprotected 

blocks) also contained 4-bit redundant parity bits; col. 3 lines 45-59); does not teach 

identifying the number of redundant bits having the predetermined value or the number 

of redundant bits missing the predetermined value among the redundant bits contained 

in the symbol that contains a bit belonging to the protected portion, and judges the 

communication quality of the transmission channel based on the identified result. 

In the same field of endeavor, However, Martensson discloses identifying the 

number of redundant bits having the predetermined value (0 or 1) or the number of 

redundant bits missing the predetermined value among the redundant bits contained in 

the symbol that contains a bit belonging to the protected portion (co/. 3 lines 66-col. 4 

lines 6), and judges the communication quality of the transmission channel based on 

the identified result (col. 7 lines 21-27) 

Therefore, taking the combined teaching of Minde and Martensson as a whole 

would have been rendered obvious to one skilled in the art to modify Minde to identify 

the number of redundant bits having the predetermined value or the number of 

redundant bits missing the predetermined value among the redundant bits contained in 

the symbol that contains a bit belonging to the protected portion, and judges the 
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communication quality of the transmission channel based on the identified result for the 

benefit of improving the SNR performance of approximate of 4.5dB (col. 2 lines 13-16, 

Martensson). 

Re claim 9, Minde discloses a communication quality judging method (fig.2) the 

method comprising: 

obtaining a baseband signal representative of a sequence of multilevel symbols 

(baseband signal obtained by the demodulator, col. 4 lines 8-11) and 

judging (channel simulator) means for judging communication quality of a 

transmission channel over which the baseband signal has been transmitted (fig.4; 

channel simulator access the radio channel due to fading, attenuation; col. 6 lines 57-

60), based on content of the symbol judged by the symbol judging means (based on the 

parameters Sm (signal level),sj(soft information) and Sb (bit error rate; col. 7 lines 20-29), 

wherein at least a portion of a bit string is distinguished as a protected portion 

(fig.1; class 1-a are protected bits which are more sensitive to transmission errors; 

co/.1 lines 45-52)), the bit string constituting data to be transmitted represented by the 

sequence of symbols (fig.1; frame of 260 bits that is received by the receiver of fig.2 col. 

4 lines 3-7), and at least a portion of the symbol that belongs to the sequence of 

symbols contains a bit belonging to the protected portion (fig.1 shows 53 bits class 1a) 

and a redundant bit having a predetermined value (fig.1 shows 3 bits of class 1a are 

redundant parity bits; co/. 3 lines 42-43 and col. 1 lines 52-54. class 1 b (unprotected 

blocks) also contained 4-bit redundant parity bits; col. 3 lines 45-59); does not teach 

identifying the number of redundant bits having the predetermined value or the number 
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of redundant bits missing the predetermined value among the redundant bits contained 

in the symbol that contains a bit belonging to the protected portion, and judges the 

communication quality of the transmission channel based on the identified result. 

In the same field of endeavor, However, Martensson discloses identifying the 

number of redundant bits having the predetermined value (0 or 1) or the number of 

redundant bits missing the predetermined value among the redundant bits contained in 

the symbol that contains a bit belonging to the protected portion (co/. 3 lines 66-col. 4 

lines 6), and judges the communication quality of the transmission channel based on 

the identified result (col. 7 lines 21-27) 

Therefore, taking the combined teaching of Minde and Martensson as a whole 

would have been rendered obvious to one skilled in the art to modify Minde to identify 

the number of redundant bits having the predetermined value or the number of 

redundant bits missing the predetermined value among the redundant bits contained in 

the symbol that contains a bit belonging to the protected portion, and judges the 

communication quality of the transmission channel based on the identified result for the 

benefit of improving the SNR performance of approximate of 4.5dB (col. 2 lines 13-16, 

Martensson) 

5. Claim 10 is rejected under 35 U.S.C. 103(a) as being unpatentable over Minde et 

al. US 5,432,778 in view of Martensson et al. US 6,519,740 in further view of Burkert et 

al. US 7,168,031 
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Re claim 10, Minde discloses the steps of (fig.2); 

Page 7 

obtaining (demodulator) a baseband signal representative of a sequence of multilevel 

symbols and judging the symbol represented by the baseband signal (baseband signal 

obtained by the demodulator, col. 4 lines 8-11 ); 

judging (channel simulator) means for judging communication quality of a 

transmission channel over which the baseband signal has been transmitted (fig.4; 

channel simulator access the radio channel due to fading, attenuation; col. 6 lines 57-

60), based on content of the symbol judged by the symbol judging means (based on the 

parameters Sm (signal level),sj(soft information) and Sb (bit error rate; col. 7 lines 20-29), 

wherein at least a portion of a bit string is distinguished as a protected portion 

(fig.1; class 1-a are protected bits which are more sensitive to transmission errors; 

co/.1 lines 45-52)), the bit string constituting data to be transmitted represented by the 

sequence of symbols (fig.1; frame of 260 bits that is received by the receiver of fig.2 col. 

4 lines 3-7), and at least a portion of the symbol that belongs to the sequence of 

symbols contains a bit belonging to the protected portion (fig.1 shows 53 bits class 1a) 

and a redundant bit having a predetermined value (fig.1 shows 3 bits of class 1a are 

redundant parity bits; co/. 3 lines 42-43 and col. 1 lines 52-54. class 1 b (unprotected 

blocks) also contained 4-bit redundant parity bits; col. 3 lines 45-59); does not teach 

identifying the number of redundant bits having the predetermined value or the number 

of redundant bits missing the predetermined value among the redundant bits contained 

in the symbol that contains a bit belonging to the protected portion, and judges the 

communication quality of the transmission channel based on the identified result. 
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In the same field of endeavor, However, Martensson discloses identifying the 

number of redundant bits having the predetermined value (0 or 1) or the number of 

redundant bits missing the predetermined value among the redundant bits contained in 

the symbol that contains a bit belonging to the protected portion (co/. 3 lines 66-col. 4 

lines 6), and judges the communication quality of the transmission channel based on 

the identified result (col. 7 lines 21-27) 

The combined teaching of Minde and Martensson does not teach a computer 

program. 

However, Burkert discloses computer program (col. 4 lines 13-15) 

Therefore, taking the combined teaching of Minde and Martensson as a whole 

would have been rendered obvious to one skilled in the art to modify Minde to identify 

the number of redundant bits having the predetermined value or the number of 

redundant bits missing the predetermined value among the redundant bits contained in 

the symbol that contains a bit belonging to the protected portion, and judges the 

communication quality of the transmission channel based on the identified result for the 

benefit of improving the SNR performance of approximate of 4.5dB (col. 2 lines 13-16, 

Martensson) 

Therefore, taking the combined teaching of Minde Martensson and Burkert as a 

whole would have been rendered obvious to one skilled in the art to modify Minde and 

Martensson to utilize Burkert's a computer program for the benefit of better of reducing 

the amount of time of processing. 
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Allowable Subject Matter 

6. Claims 2-8 are allowed. 

Conclusion 

Page 9 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to RAHEL GUARINO whose telephone number is 

(571 )270-1198. The examiner can normally be reached on M-F (9-5:30). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, David Payne can be reached on 571-272-3024. 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. 

/Rahel Guarino/ 
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Attorney Docket No. 0670-7089 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 

Taichi MAJIMA 

Serial No.: 10/594,985 

Filed: September 29, 2006 

For: DEVICE AND METHOD FOR 

JUDGING COMMUNICATION 

QUALITY AND PROGRAM USED 

FOR THE JUDGMENT 

) Confirmation No.: 3285 

) Examiner: Rahel Guarino 

) Group Art Unit: 2611 

) 

) 

) 

) 

) 

AMENDMENT 

Honorable Commissioner of Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

In response to the Official Action dated March 16, 2010, please consider the 

following amendments and remarks in connection with the above-identified application. 

Amendments to the Specification begin on page 2 of this paper. 

Amendments to the Claims are reflected in the listing of claims, which begins 

on page 3 of this paper. 

Remarks begin on page 7 of this paper. 
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Amendments to the Specification: 

Please replace page 43 of the original specification with the attached 

replacement abstract. The replacement abstract is provided on a separate sheet per 37 

CFR § 1.72. 
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The listing of claims will replace all prior versions, and listings, of claims in the 

application: 

Listing of Claims: 

1. (Currently Amended) A communication quality judging device comprising: 

a symbol judging means for obtaining a baseband signal representative of a 

sequence of multilevel symbols and judging the symbol represented by the baseband 

signal; [[and]] 

a communication quality judging means for judging communication quality of a 

transmission channel over which the baseband signal has been transmitted, based on 

content of the symbol judged by the symbol judging means, means; and 

a data changing means for, if the communication quality judged by the 

communication quality judging means does not satisfy a predetermined condition, 

making a predetermined change to the data to be transmitted represented by the 

symbol used in the judgment, 

wherein at least a portion of a bit string is distinguished as a protected portion, 

the bit string constituting data to be transmitted represented by the sequence of 

symbols, and at least a portion of the symbol that belongs to the sequence of symbols 

contains a bit belonging to the protected portion and a redundant bit having a 

predetermined value, and 

wherein the communication quality judging means identifies the number of 

redundant bits having the predetermined value or the number of redundant bits missing 

the predetermined value among the redundant bits contained in the symbol that 

contains a bit belonging to the protected portion, and judges the communication quality 

of the transmission channel based on the identified result. 

2. (Canceled) 
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3. (Currently Amended) The communication quality judging device according to 

claim [[2]] 1, wherein the data changing means comprises means for externally 

obtaining a parameter that defines at least a portion of the condition. 

4. (Currently Amended) The communication quality judging device according to 

claim [[2]] 1 or 3, wherein the predetermined change includes a process of substantially 

destroying the data to be transmitted represented by the symbol used to judge that the 

communication quality does not satisfy a predetermined condition. 

5. (Currently Amended) The communication quality judging device according to 

claim [[2]] 1 or 3, wherein the predetermined change includes a process of replacing the 

data to be transmitted represented by the symbol used to judge that the communication 

quality does not satisfy a predetermined condition, with previous data represented by a 

symbol previously obtained by the symbol judging means. 

6. (Original) The communication quality judging device according to claim 5, 

wherein the predetermined change further includes a process of substantially destroying 

the data to be transmitted that follows last replaced data and that is represented by the 

symbol used to judge that the communication quality does not satisfy a predetermined 

condition, when more than a predetermined number of replaced data continues. 

7. (Currently Amended) The communication quality judging device according to 

claim [[2]] 1 or 3, wherein the data to be transmitted is composed of data representative 

of strength of a variable, and 

the predetermined change includes an attenuating process of changing the data 

to be transmitted represented by the symbol used to judge that the communication 
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quality does not satisfy a predetermined condition, to a data equivalent in which the 

variable represented by the data is attenuated. 

8. (Original) The communication quality judging device according to claim 7, 

wherein, when first data, which is transmitted immediately before second data to be 

subjected to the attenuating process, has been subjected to the attenuating process, 

the attenuating process provided to the second data consists of a process of changing 

the second data to a data equivalent in which the variable represented by the second 

data is attenuated at an attenuation ratio larger than that for the variable represented by 

the first data. 

9. (Currently Amended) A communication quality judging method, the method 

comprising the steps of: 

obtaining a baseband signal representative of a sequence of multilevel symbols 

and judging the symbol represented by the baseband signal; [[and]] 

judging communication quality of a transmission channel over which the 

baseband signal has been transmitted, based on content of the symbol judged in the 

symbol judging [[step,]] step; and 

changing data if the communication quality judged by the communication quality 

judging means does not satisfy a predetermined condition, making a predetermined 

change to the data to be transmitted represented by the symbol used in the judgment, 

wherein at least a portion of a bit string is distinguished as a protected portion, 

the bit string constituting data to be transmitted represented by the sequence of 

symbols, and at least a portion of the symbol that belongs to the sequence of symbols 

contains a bit belonging to the protected portion and a redundant bit having a 

predetermined value, and 

wherein, in the communication quality judging step, the number of redundant bits 

having the predetermined value or the number · of redundant bits missing the 
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predetermined value is identified among the redundant bits contained in the symbol that 

contains a bit belonging to the protected portion, and the communication quality of the 

transmission channel is judged based on the identified result. 

10. (Currently Amended) A computer program causing a computer to execute 

the steps of: 

obtaining a baseband signal representative of a sequence of multilevel symbols 

and judging the symbol represented by the baseband signal; [[and]] 

judging communication quality of a transmission channel over which the 

baseband signal has been transmitted, based on content of the symbol judged in the 

symbol judging [[step,]] step; and 

changing data if the communication quality judged by the communication quality 

judging means does not satisfy a predetermined condition, making a predetermined 

change to the data to be transmitted represented by the symbol used in the judgment, 

wherein at least a portion of a bit string is distinguished as a protected portion, 

the bit string constituting data to be transmitted represented by the sequence of 

symbols, and at least a portion of the symbol that belongs to the sequence of symbols 

contains a bit belonging to the protected portion and a redundant bit having a 

predetermined value, and 

wherein, in the communication quality judging step, the number of redundant bits 

having the predetermined value or the number of redundant bits missing the 

predetermined value is identified among the redundant bits contained in the symbol that 

contains a bit belonging to the protected portion, and the communication quality of the 

transmission channel is judged based on the identified result. 
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REMARKS 

The Official Action mailed March 16, 2010, has been received and its contents 

carefully noted. This response is filed within three months of the mailing date of the 

Official Action and therefore is believed to be timely without extension of time. 

Accordingly, the Applicant respectfully submits that this response is being timely filed. 

The Applicant notes with appreciation the consideration of the Information 

Disclosure Statements filed on September 29, 2006, and November 15, 2006. 

The Applicant notes the partial consideration of the Information Disclosure 

Statement filed on December 4, 2008. Specifically, it appears that the Examiner 

inadvertently overlooked the citation of the "Official Action (Application No. JP 2004-

108399) dated September 9, 2008." A copy of the partially considered Form PTO-1449 

is available in the Image File Wrapper under the heading, "List of References cited by 

applicant and considered by examiner" and has a mail room date of "03-16-2010." The 

Applicant respectfully requests that the Examiner provide an initialed copy of the Form 

PTO-1449 evidencing consideration of the "Official Action (Application No. JP 2004-

108399) dated September 9, 2008." 

Paragraph 2 of the Official Action objects to the use of the term "means" in the 

abstract. In response, the abstract has been amended so as to remove the term 

"means" from the abstract. The amended abstract is believed to fully comply with 

MPEP § 608.01 (b). Accordingly, reconsideration and withdrawal of the objections are in 

order and respectfully requested. 

Claims 1-10 were pending in the present application prior to the above 

amendment. The Applicant notes with appreciation the allowance of claims 2-8 (page 

9, Paper No. 20100308). Paragraph 4 of the Official Action rejects claims 1 and 9 as 

obvious based on the combination of U.S. Patent No. 5,432,778 to Minde and U.S. 

Patent No. 6,519,740 to Martensson. Paragraph 5 of the Official Action rejects claim 10 

as obvious based on the combination of Minde, Martensson and U.S. Patent No. 

7,168,031 to Burkert. In response and in accordance with the statement of allowed 
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subject matter (l.g_,), independent claim 1 has been amended to include the allowable 

features of dependent claim 2, and independent claims 9 and 10 have been amended to 

include features similar to those previously recited in dependent claim 2. Therefore, 

independent claims 1, 9 and 10, as amended, recite allowable subject matter, and the 

above-referenced rejections are believed to be moot. Also, dependent claims 3-5 and 7 

have been amended to correct the dependency of the claims in light of the cancellation 

of claim 2. Accordingly, claims 1 and 3-10 are now pending in the present application, 

of which claims 1, 9 and 10 are independent, and all of which are believed to be in 

condition for allowance. 

Should the Examiner believe that anything further would be desirable to place 

this application in better condition for allowance, the Examiner is invited to contact the 

undersigned at the telephone number listed below. 

The Commissioner is hereby authorized to charge fees under 37 C.F.R. §§ 1.16, 

1.17, 1.20(a), 1.20(b), 1.20(c), and 1.20(d) (except the Issue Fee) which may be 

required now or hereafter, or credit any overpayment to Deposit Account No. 50-2280. 

Respectfully submitted, 

Eric J. Robinson 
Reg. No. 38,285 

Robinson Intellectual Property Law Office, P.C. 
3975 Fair Ridge Drive 
Suite 20 North 
Fairfax, Virginia 22033 
(571) 434-6789 
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ABSTRACT 

Application Serial No. 10/594,985 
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There is disclosed technical means A device and method for effectively judging a 

communication quality in a communication system and a program used for the 

judgment. A communication device generates a four-value FSK symbol by adding a 

redundant bit to a bit of the most important part of encoded audio data. The symbol 

containing the redundant bit is set so that the symbol value is the maximum value of the 

minimum value of the four values which may be obtained. A reception device R 

receives the FSK modulation wave, restores the symbol, counts the number of 

redundant bits contained in the restored symbol and having incorrect values, decides 

whether to perform a bad frame masking process and what kind of bad frame masking 

process is to be performed, and executes the decided process. Thus, it is possible to 

accurately or rapidly judge the communication quality with a simple configuration. 
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Mail Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 

or Fax 
Alexandria, Virginia 22313-1450 
(571)-273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 
papers. Each additional paper, such as an assignment or formal drawing, must 
have its own certificate of mailing or transmission. 

31780 7590 06/14/2010 

Robinson Intellectual Property Law Office, P.C. 
3975 Fair Ridge Drive 
Suite 20 North 
Fairfax, VA 22033 

APPLICATION NO. FILING DATE 

10/594,985 09/29/2006 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal Service with sufficient postage for first class mail in an envelope 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated below. 

(Depositor's name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Taichi Majima 0670-7089 3285 

TITLE OF INVENTION: DEVICE AND METHOD FOR JUDGING COMMUNICATION QUALITY AND PROGRAM USED FOR THE JUDGMENT 

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE 

nonprovisional NO $1510 

EXAMINER ART UNIT 

GUARINO, RAHEL 2611 

I. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

0 Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use ofa Customer 
Number is required. 

PUBLICATION FEE DUE PREY. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE 

$300 $0 

CLASS-SUBCLASS 

375-227000 

2. For printing on the patent front page, list 

(I) the names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

(2) the name of a single firm (having as a member a 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listed, no name will be printed. 

$1810 09/14/2010 

2 ______________ _ 

3 ______________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. The following fee(s) are submitted: 

0 Issue Fee 

0 Publication Fee (No small entity discount permitted) 

0 Advance Order - # of Copies _________ _ 

5. Change in Entity Status (from status indicated above) 

0 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PTO-2038 is attached. 

0The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any 
overpayment, to Deposit Account Number ______ ( enclose an extra copy of this form). 

0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l.27(g)(2). 

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in 
interest as shown by the records of the United States Patent and Trademark Office. 

Authorized Signature _______________________ _ Date ____________________ _ 

Typed or printed name ______________________ _ 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 US PTO to process) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and 
submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to complete 
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313-1450. 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 
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UNITED STA IBS p A IBNT AND TRADEMARK OFFICE 

APPLICATION NO. FILING DATE 

10/594,985 09/29/2006 

31780 7590 06/14/2010 

Robinson Intellectual Property Law Office, P,C, 
3975 Fair Ridge Drive 
Suite 20 North 
Fairfax, VA 22033 

FIRST NAMED INVENTOR 

Taichi Majima 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria., Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

0670-7089 3285 

EXAMINER 

GUARINO, RAHEL 

ART UNIT PAPER NUMBER 

2611 

DATE MAILED: 06/14/2010 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment to date is 838 day(s). If the issue fee is paid on the date that is three months after the 
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half 
months) after the mailing date of this notice, the Patent Term Adjustment will be 838 day(s). 

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 will 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 Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or 
(571)-272-4200. 
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Notice of Allowability 

Application No. 

10/594,985 
Examiner 

RAHEL GUARINO 

Applicant(s) 

MAJIMA, TAICHI 
Art Unit 

2611 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. IZI This communication is responsive to 6/4/2010. 

2. IZI The allowed claim(s) is/are 1 and 3-10. 

3. IZI Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) 18] All b) D Some* c) D None of the: 

1. 18] 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 (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

5. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) D including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1) D hereto or 2) D to Paper No./Mail Date __ . 

(b) D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment(s) 
1. D Notice of References Cited (PTO-892) 

2. D Notice of Draftperson's Patent Drawing Review (PTO-948) 

3. 18] Information Disclosure Statements (PTO/SB/08), 
Paper No./Mail Date __ 

4. D Examiner's Comment Regarding Requirement for Deposit 
of Biological Material 

/Rahel Guarino/ 
Examiner, Art Unit 2611 

U.S. Patent and Trademark Office 

5. D Notice of Informal Patent Application 

6. D Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

7. D Examiner's AmendmenUComment 

8. D Examiner's Statement of Reasons for Allowance 

9. D Other __ . 

/David C. Payne/ 
Supervisory Patent Examiner, Art Unit 2611 

PTOL-37 (Rev. 08-06) Notice of Allowability Part of Paper No./Mail Date 20100610 
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Examiner Art Unit 

RAHEL GUARINO 2611 
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= Allowed Restricted Interference 0 Objected 
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Under the Paoerwo rk Reduclton Act o f . d I 99S, no persons are reamre 
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STATEMENT BY APPLICANT 
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U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 

II I to respond to a co ect1on of information unless it contains a valid 0MB contra number. 
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Attorney Docket No. 0670-7089 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 

Taichi MAJIMA 

Serial No.: 10/594,985 

Filed: September 29, 2006 

For: DEVICE AND METHOD FOR 

JUDGING COMMUNICATION 

QUALITY AND PROGRAM USED 

FOR THE JUDGMENT 

) Confirmation No.: 3285 

) Examiner: Rahel Guarino 

) Group Art Unit: 2611 

) 

) 

) 

) 

) 

RULE312AMENDMENT 

Honorable Commissioner of Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

Please consider the following amendments and remarks in connection with the 

above-identified application. 

Amendments to the Claims are reflected in the listing of claims, which begins 

on page 2 of this paper. 

Remarks begin on page 6 of this paper. 
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The listing of claims will replace all prior versions, and listings, of claims in the 

application: 

Listing of Claims: 

1. (Previously Presented) A communication quality judging device comprising: 

a symbol judging means for obtaining a baseband signal representative of a 

sequence of multilevel symbols and judging the symbol represented by the baseband 

signal; 

a communication quality judging means for judging communication quality of a 

transmission channel over which the baseband signal has been transmitted, based on 

content of the symbol judged by the symbol judging means; and 

a data changing means for, if the communication quality judged by the 

communication quality judging means does not satisfy a predetermined condition, 

making a predetermined change to the data to be transmitted represented by the 

symbol used in the judgment, 

wherein at least a portion of a bit string is distinguished as a protected portion, 

the bit string constituting data to be transmitted represented by the sequence of 

symbols, and at least a portion of the symbol that belongs to the sequence of symbols 

contains a bit belonging to the protected portion and a redundant bit having a 

predetermined value, and 

wherein the communication quality judging means identifies the number of 

redundant bits having the predetermined value or the number of redundant bits missing 

the predetermined value among the redundant bits contained in the symbol that 

contains a bit belonging to the protected portion, and judges the communication quality 

of the transmission channel based on the identified result. 

2. (Canceled) 
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3. (Previously Presented) The communication quality judging device according 

to claim 1, wherein the data changing means comprises means for externally obtaining 

a parameter that defines at least a portion of the condition. 

4. (Previously Presented) The communication quality judging device according 

to claim 1 or 3, wherein the predetermined change includes a process of substantially 

destroying the data to be transmitted represented by the symbol used to judge that the 

communication quality does not satisfy a predetermined condition. 

5. (Previously Presented) The communication quality judging device according 

to claim 1 or 3, wherein the predetermined change includes a process of replacing the 

data to be transmitted represented by the symbol used to judge that the communication 

quality does not satisfy a predetermined condition, with previous data represented by a 

symbol previously obtained by the symbol judging means. 

6. (Original) The communication quality judging device according to claim 5, 

wherein the predetermined change further includes a process of substantially destroying 

the data to be transmitted that follows last replaced data and that is represented by the 

symbol used to judge that the communication quality does not satisfy a predetermined 

condition, when more than a predetermined number of replaced data continues. 

7. (Previously Presented) The communication quality judging device according 

to claim 1 or 3, wherein the data to be transmitted is composed of data representative of 

strength of a variable, and 

the predetermined change includes an attenuating process of changing the data 

to be transmitted represented by the symbol used to judge that the communication 
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quality does not satisfy a predetermined condition, to a data equivalent in which the 

variable represented by the data is attenuated. 

8. (Original) The communication quality judging device according to claim 7, 

wherein, when first data, which is transmitted immediately before second data to be 

subjected to the attenuating process, has been subjected to the attenuating process, 

the attenuating process provided to the second data consists of a process of changing 

the second data to a data equivalent in which the variable represented by the second 

data is attenuated at an attenuation ratio larger than that for the variable represented by 

the first data. 

9. (Currently Amended) A communication quality judging method, the method 

comprising the steps of: 

obtaining a baseband signal representative of a sequence of multilevel symbols 

and judging the symbol represented by the baseband signal; 

judging communication quality of a transmission channel over which the 

baseband signal has been transmitted, based on content of the symbol judged in the 

symbol judging step; and 

changing data if the communication quality judged [[by]] in the communication 

quality judging [[means]] step does not satisfy a predetermined condition, making to 

make a predetermined change to the data to be transmitted represented by the symbol 

used in the judgment, 

wherein at least a portion of a bit string is distinguished as a protected portion, 

the bit string constituting data to be transmitted represented by the sequence of 

symbols, and at least a portion of the symbol that belongs to the sequence of symbols 

contains a bit belonging to the protected portion and a redundant bit having a 

predetermined value, and 
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wherein, in the communication quality judging step, the number of redundant bits 

having the predetermined value or the number of redundant bits missing the 

predetermined value is identified among the redundant bits contained in the symbol that 

contains a bit belonging to the protected portion, and the communication quality of the 

transmission channel is judged based on the identified result. 

10. (Currently Amended) A computer program causing a computer to execute 

the steps of: 

obtaining a baseband signal representative of a sequence of multilevel symbols 

and judging the symbol represented by the baseband signal; 

judging communication quality of a transmission channel over which the 

baseband signal has been transmitted, based on content of the symbol judged in the 

symbol judging step; and 

changing data if the communication quality judged [[by]] in the communication 

quality judging [[means]] step does not satisfy a predetermined condition, making to 

make a predetermined change to the data to be transmitted represented by the symbol 

used in the judgment, 

wherein at least a portion of a bit string is distinguished as a protected portion, 

the bit string constituting data to be transmitted represented by the sequence of 

symbols, and at least a portion of the symbol that belongs to the sequence of symbols 

contains a bit belonging to the protected portion and a redundant bit having a 

predetermined value, and 

wherein, in the communication quality judging step, the number of redundant bits 

having the predetermined value or • the number of redundant bits missing the 

predetermined value is identified among the redundant bits contained in the symbol that 

contains a bit belonging to the protected portion, and the communication quality of the 

transmission channel is judged based on the identified result. 
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REMARKS 

The present amendment is submitted under 37 C.F.R. § 1.312 in order to correct 

minor formal grammatical informalities in claims 9 and 10. The present amendment is 

filed prior to payment of the issue fee, and therefore is being timely filed. 

Specifically, in claims 9 and 10, at lines 8-11, the Applicant corrects antecedent 

basis with respect to the "communication quality judging step" and minor grammatical 

informalities. The amendments are believed to be needed for clarifying or correcting 

minor obvious errors, and do not require a substantial amount of additional work on the 

part of the Office. The amendments do not add new matter and review and approval 

are respectfully requested. If the Examiner feels that any further discussions about this 

case would be beneficial, the Examiner is invited to contact the undersigned. 

Should the Examiner believe that anything further would be desirable to place 

this application in better condition for allowance, the Examiner is invited to contact the 

undersigned at the telephone number listed below. 

The Commissioner is hereby authorized to charge fees under 37 C.F.R. §§ 1.16, 

1.17, 1.20(a), 1.20(b), 1.20(c), and 1.20(d) (except the Issue Fee) which may be 

required now or hereafter, or credit any overpayment to Deposit Account No. 50-2280. 

Respectfully submitted, 

Eric J. Robinson 
Reg. No. 38,285 

Robinson Intellectual Property Law Office, P.C. 
3975 Fair Ridge Drive 
Suite 20 North 
Fairfax, Virginia 22033 
(571) 434-6789 
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Response to Rule 312 Communication 

Application No. 

10/594,985 

Examiner 

RAHEL GUARINO 

Applicant(s) 

MAJIMA, TAICHI 

Art Unit 

2611 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -

1. ~ The amendment filed on 6/30/2010 under 37 CFR 1.312 has been considered, and has been: 

a) ~ entered. 

b) D entered as directed to matters of form not affecting the scope of the invention. 

c) D disapproved because the amendment was filed after the payment of the issue fee. 

Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1) 

and the required fee to withdraw the application from issue. 

d) D disapproved. See explanation below. 

e) D entered in part. See explanation below. 

/David C. Payne/ 
Supervisory Patent Examiner, Art Unit 2611 

U.S. Patent and Trademark Office 

/Rahel Guarino/ 
Examiner, Art Unit 2611 

PTOL-271 (Rev. 04-01) Reponse to Rule 312 Communication Part of Paper No. 20100714 
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2. For printing on the patent front page, list 
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registered attorney or agent) and the names of up lo 
2 registered patent attorneys or agents. If no name is 
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$1810 09/14/2010 
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Robinson Intellectual 
Property Law Office, P.C. 

3. ASSIGNEE NA..l\.1E AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE; (CITY and STATE OR COUNTRY) 

Kabushiki Kaisha Kenwood Hachiouji-shi, Tokyo, Japan 

Please check the approp1iate assignee category or categories (will not be printed on the patent): 0 Individual W Corporation or other private group entity O Government 

4a. The following fee(s) are submitted: 

W Issue Fee 

W Publication Pee (No small entity discount permitted) 

l&I Advance Order - # of Copies--'-------~-

5. Change in Entity Status (from status indicated above.) 

0 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 

4b. Payment ofFee(s): (Please first reapply any previously paid issue fee shown above) 

0 A check is enclosed. 

0 Payment by credit card. Form PTO-2038 is attached. 
@The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any 

overpayment, to Deposit Account Number 50-22 80 (enclose an extra copy of this form). 

0 b. Applicant is no longer claiming SMAIL ENTITY status. See 37 CFR l.27(g)(2). 

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in 
interest as shown by the records of the United Stales Patent and Trademark Office. 

h ' dS' ~ :;t-~ -.,, Aut onze 1gnature _____________________ _ 
August 19, 2010 

Date __________________ _ 

Typed or printed name __ E_ri_c_J_. _R_o_b_in_s_o_n ________ _ Registration No. __ 3_8~,_2_8_5 _________ _ 
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 US PTO to .i?rocess) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparmg, 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 lo complete 
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313-1450. 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 

PTOL-85 (Rev. 08/07) Approved for use through 08/31/2010. 0MB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
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If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
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