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[Document Name] Specification 
 
[Title of the Invention] 
  
Video Emphasis Encoding Device and Video Emphasis Encoding Method 
 
[Claims] 
 
[Claim 1] 
 
A video emphasis encoding device that encodes incoming video by means of emphasis 
processing to obtain a video code sequence, the video emphasis encoding device 
comprising: 
a setting means for setting the emphasis level according to at least one of incoming control 
information, information obtained from the incoming video, and the video coding state of 
the incoming video; 
an emphasis means for subjecting the incoming video to emphasis processing in accordance 
with the emphasis level to obtain an enhanced incoming video; 
a video encoding means for encoding the enhanced incoming video to obtain a video code 
sequence; and 
a multiplexing means for multiplexing the video code sequence and information related to 
the emphasis level. 
 
[Claim 2] 
 
The video emphasis encoding device according to claim 1, wherein 
a means is provided to detect the degree of quantization in the encoding of the incoming 
video, and 
the setting means uses the detected degree of quantization in the encoding as the video 
coding state of the incoming video, and sets the emphasis level according to the degree of 
quantization in the encoding. 
 
[Claim 3] 
 
The video emphasis encoding device according to claim 1, wherein 
a means is provided to detect the degree of enhancement of the incoming video, and 
the setting means uses the detected degree of enhancement of the incoming video as 
information obtained from the incoming video, and sets the emphasis level according to the 
degree of enhancement of the incoming video. 
 
[Claim 4] 
 
A video emphasis encoding method that encodes incoming video by means of emphasis 
processing to obtain a video code sequence, the video emphasis encoding method 
comprising: 
setting the emphasis level according to at least one of incoming control information, 
information obtained from the incoming video, and the video coding state of the incoming 
video; 
subjecting the incoming video to emphasis processing in accordance with the set emphasis 
level to obtain an enhanced incoming video; 
encoding the enhanced incoming video to obtain a video code sequence; and 
a multiplexing means for multiplexing the video code sequence and information related to 
the emphasis level. 
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[Detailed Description of the Invention] 
 
[0001] 
 
[Technical Field of the Invention] 
 
The present invention relates to a video emphasis encoding device and a video emphasis 
encoding method that perform emphasis processing on incoming video to obtain a video 
code sequence. In particular, it is an object of the present invention to provide a video 
emphasis encoding device and a video emphasis encoding method that can improve the 
image quality of playback video after decoding by means of unique emphasis processing. 
 
[0002] 
 
[Prior Art] 
 
< Emphasis and Encoding > 
 
Emphasis is a technique that is widely used in the recording and transmission of video and 
audio signals. High frequency components are emphasized by an emphasis circuit before the 
recording transmission path, and the emphasized components are dropped by a de-
emphasis circuit after recording and transmission to maintain the original frequency 
characteristics of the signals to be transmitted. De-emphasis alone acts on and attenuates 
noise and distortion components generated in the recording and transmission path. As a 
result, noise and distortion components generated in the recording and transmission path 
are reduced. Because signal components are emphasized before the recording and 
transmission path, over-range and other factors have to be addressed in the recording and 
transmission path. 
 
[0003] 
 
This emphasis processing is effective even in highly efficient encoding processing such as 
discrete cosine transform (DCT). Block distortion and mosquito noise caused by encoding 
and decoding are reduced. However, when high frequency components are emphasized, the 
amount of information generated increases, and if the amount of generated code is held 
constant, quantization errors increase. Therefore, although emphasis processing does not 
necessarily improve encoding efficiency, it is clearly effective against block distortion, etc., 
because unlike encoding/decoding using DCT, it spans blocks. 
 
[0004] 
 
Meanwhile, there are adaptive filters that can reduce noise and distortion in the post-
processing of decoded video, but they are not always effective because signal components 
are readily filtered out in exchange for noise and distortion reduction. 
 
[0005] 
 
In the MPEG-Audio standard for audio coding, flags are multiplexed into the bitstream to 
indicate whether or not encoded signals are to be emphasized. Based on the presence or 
absence of a flag indicating whether an encoded signal is to be emphasized, if there has 
been emphasis, de-emphasis is performed on the signal decoded by the decoder. 
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< Enhancement > 
 
Enhancement is a process similar to emphasis, but has a completely different purpose and 
is performed only on normal video. When playback video is viewed on the screen from a 
distance, fine details become difficult to discern. This is due to the spatial frequency 
characteristics of vision. Enhancement compensates for this, and is similar to emphasis 
because it boosts the higher frequency components in processing. The enhancement 
process is typically performed inside a camera and television receiver. In enhancement, 
there is no inverse correction and no de-enhancement. 
 
< Video Emphasis Encoding Device of the Prior Art > 
 
Fig. 5 is a diagram of an example of a video emphasis encoding device of the prior art. 
Incoming video signals from a video input terminal 1 are fed to an adder 2 and a spatial 
high pass filter (HPF) 6. The spatial HPF 6 extracts only high frequency components from 
the video signals and feeds them to the adder 2 via a switch 52. The adder 2 adds the 
incoming video signals and signals with high frequency components to obtain signals with 
the high frequency components emphasized, and these signals are fed to a discrete cosine 
transformer (DCT) 3. Afterward, normal encoding is performed. (This emphasis processing 
is disclosed, for example, in JP H07-162862 A.) The DCT 3 performs 8 × 8 DCT transform 
on the emphasized video signals, and the resulting coefficients are fed to a quantizer 4. The 
quantizer 4 quantizes the coefficients using a predetermined step width, and the 
coefficients, now in a fixed-length code, are fed to a variable-length encoder 5. The 
variable-length encoder 5 compresses the fixed-length prediction residuals using variable-
length code, and the resulting variable-length code sequence is fed to a multiplexer 51. A 
multiplexer 51 multiplexes information indicating the presence or absence of emphasis into 
the principal code sequence, and the final code sequence is outputted via an output terminal 
9. 
 
[0006] 
 
The switch 52 is controlled by the information indicating the presence or absence of 
emphasis supplied by a control information input terminal 53, and output from the spatial 
HPF 6 is fed to the adder 2 when there is emphasis. This information indicating the presence 
or absence of emphasis is also supplied to the multiplexer 51. 
 
< Video De-Emphasis Decoding Device of the Prior Art > 
 
Fig. 6 is a diagram of an example of a video de-emphasis decoding device of the prior art 
that corresponds to the video emphasis encoding device of the prior art in Fig. 5. 
 
[0007] 
 
The incoming code sequence from a code sequence input terminal 28 is separated from the 
information indicating the presence or absence of emphasis by a multiplexing separator 61, 
and the main code sequence is fed to a variable-length decoder 21. The variable-length 
code is converted back to fixed-length code by the variable-length decoder 21, and fed to 
the inverse quantizer 22. 
 
[0008] 
 
An inverse quantizer 22 regenerates DCT coefficient values with predictive residuals from 
the fixed-length code, and supplies this to an inverse DCT 23. The inverse DCT 23 converts 
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the 8 × 8 coefficients into regenerated predictive residual signals, which are supplied to 
both a spatial HPF 26 and a subtractor 24. The spatial HPF 26 extracts only high frequency 
components from video signals and supplies them to the subtractor 24 via a switch 62. The 
subtractor 23 subtracts the higher frequency components from decoded video signals to 
obtain video signals with the frequency characteristics they possessed prior to emphasis. 
The resulting playback video signals are outputted from a video output terminal 25. 
 
[0009] 
 
The switch 62 is controlled by the information indicating the presence or absence of 
emphasis and feeds the output from the spatial HPF 26 to the subtractor 24 when there is 
emphasis. 
 
[0010] 
 
[Problem to Be Solved by the Invention] 
 
Video emphasis encoding devices of the prior art do not control the level of emphasis. Only 
the presence or absence of emphasis is transmitted to the decoding side. Therefore, if 
incoming video has already been enhanced, over-range is likely to occur, and if fine 
quantization is used during encoding of incoming video, more code is likely to be generated 
relative to the noise reduction effect. In addition, playback video decoded by the video de-
emphasis decoding device is not always consistent with the enhancement when displayed on 
a display device. 
 
[0011] 
 
In view of these circumstances, it is an object of the present invention to provide a video 
emphasis encoding device and video emphasis encoding method that can minimize side 
effects caused by emphasis processing (such as over-range and an increase in the amount 
of code produced) and yet still improve the quality of playback video after decoding. 
 
[0012] 
 
[Means for Solving the Problem] 
 
In order to solve the problem stated above, the present invention provides the following 
device and method. 
 
(1) A video emphasis encoding device that encodes incoming video by means of emphasis 
processing to obtain a video code sequence, the video emphasis encoding device 
comprising: 
a setting means for setting the emphasis level according to at least one of incoming control 
information, information obtained from the incoming video, and the video coding state of 
the incoming video; 
an emphasis means for subjecting the incoming video to emphasis processing in accordance 
with the emphasis level to obtain an enhanced incoming video; 
a video encoding means for encoding the enhanced incoming video to obtain a video code 
sequence; and 
a multiplexing means for multiplexing the video code sequence and information related to 
the emphasis level. 
 
(2) The video emphasis encoding device according to (1), wherein 
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a means is provided to detect the degree of quantization in the encoding of the incoming 
video, and 
the setting means uses the detected degree of quantization in the encoding as the video 
coding state of the incoming video, and sets the emphasis level according to the degree of 
quantization in the encoding. 
 
(3) The video emphasis encoding device according to (1), wherein 
a means is provided to detect the degree of enhancement of the incoming video, and 
the setting means uses the detected degree of enhancement of the incoming video as 
information obtained from the incoming video, and sets the emphasis level according to the 
degree of enhancement of the incoming video. 
 
(4) A video emphasis encoding method that encodes incoming video by means of emphasis 
processing to obtain a video code sequence, the video emphasis encoding method 
comprising: 
setting the emphasis level according to at least one of incoming control information, 
information obtained from the incoming video, and the video coding state of the incoming 
video; 
subjecting the incoming video to emphasis processing in accordance with the set emphasis 
level to obtain an enhanced incoming video; 
encoding the enhanced incoming video to obtain a video code sequence; and 
a multiplexing means for multiplexing the video code sequence and information related to 
the emphasis level. 
 
[0013] 
 
[Embodiment of the Invention] 
 
In the first example of a video emphasis encoding device according to the present invention, 
the emphasis level is set on the basis of the quantization parameters for the encoding of the 
incoming video. When quantization is not fine, block distortion and mosquito noise are 
suppressed by increasing the emphasis. When quantization is fine, the degree of emphasis 
is decreased to suppress an increase in the amount of code generated and reduce side 
effects due to emphasis. 
 
[0014] 
 
In the second example of a video emphasis encoding device according to the present 
invention, the amount of enhancement of the incoming video is detected, and the emphasis 
level is set according to the degree of enhancement. If the amount of enhancement is high, 
the emphasis is weakened to reduce over-range and other side effects caused by the 
emphasis. Here, of course, the emphasis processing suppresses block distortion and 
mosquito noise. 
 
[0015] 
 
In the first example of a video de-emphasis decoding device according to the present 
invention, the final degree of de-emphasis can be set from emphasis level information 
including quantization information multiplexed in the incoming video code sequence to 
obtain playback video with the correct frequency characteristics. 
 
[0016] 
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In the second example of a video de-emphasis decoding device according to the present 
invention, because the amount of de-emphasis in decoded playback video is adjusted on the 
basis of the degree of enhancement for the display device that will display the playback 
video, the amount of de-emphasis can be reduced when the video is displayed on a display 
device with less enhancement, resulting in playback video with an appropriate amount of 
enhancement. 
 
< Video Emphasis Encoding Device in the First Example > 
 
The first example of a video emphasis encoding device will now be described. Fig. 1 shows 
the configuration of the device, which uses the same reference numbers for components 
identical to those in the prior art example shown in Fig. 5. In Fig. 1, unlike Fig. 5, a 
multiplier 7 is used instead of a switch 52, and an activity detector 10, an emphasis 
controller 11, and a quantization controller 12 have been added. Also, the operation of the 
multiplexer 8 differs from that of the multiplexer 51 shown in Fig. 5. 
 
[0017] 
 
This example differs from the prior art example in that the emphasis processing and 
emphasis level information for this processing are multiplexed, while the DCT processing 
used as the encoding processing is essentially the same. 
 
[0018] 
 
Incoming video signals from a video input terminal 1 are supplied to an adder 2 and a 
spatial HPF 6. The spatial HPF 6 extracts only high frequency components from the video 
signals and supplies the extracted high frequency components to the multiplier 7. Examples 
of two-dimensional filter coefficients for the spatial HPF 6 are shown in Fig. 7. One-
dimensional vertical and horizontal frequency characteristics are shown in Fig. 8 (a). In the 
frequency characteristics, direct current components have a gain of 0, and the gain 
increases as the frequency increases, reaching 0.5 at the highest frequency. 
 
[0019] 
 
The multiplier 7 multiplies the emphasis values Ee (0 to 1.0) by the high frequency 
components in the video signals and supplies them to the adder 2. The adder 2 adds 
incoming video signals and high frequency component signals to obtain signals with 
emphasized high frequency components (enhanced incoming video signals), and the signals 
are supplied to the DCT 3. In the adder 2, the delay compensation of the spatial HPF 6 is 
applied to the incoming video signals during the adding process. The frequency 
characteristics after addition are shown in Fig. 8 (b). These are flat at an emphasis value of 
0, and the highest frequency is multiplied by 1.5 for an emphasis value of 1.0. Afterward, 
normal encoding is performed. 
 
[0020] 
 
The DCT 3 performs 8 × 8 DCT transform on the emphasized incoming video signals, and 
the resulting coefficients are fed to the quantizer 4. The quantizer 4 quantizes the 
coefficients using a predetermined step width, and the coefficients, now in a fixed-length 
code, are supplied to the variable-length encoder 5. The variable-length encoder 5 
compresses the fixed-length prediction residuals using a variable-length code, and the 
resulting code is supplied to the multiplexer 8. 
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[0021] 
 
The multiplexer 8 multiplexes the quantization step information and information on the 
predetermined emphasis level Ep (here, these two sets of information compose the 
information on the emphasis level, this will be described later) into the main video code 
sequence, and the video code sequence is outputted from the code sequence output 
terminal 9. The multiplexer 8 then provides the generated amount of code information to 
the quantization controller 12. 
 
[0022] 
 
The quantization controller 12 sets the quantization step based on the generated amount of 
code information and the block activity provided by the activity detector 10, and supplies 
the set quantization step to the quantizer 4, the multiplexer 8, and the emphasis controller 
11. The quantization controller 12 increases the quantization step when the amount of code 
generated is large so that quantization is not fine. Conversely, if the amount of code 
generated is small, the quantization step is reduced so that quantization is finer. The 
quantization step is increased using blocks with high activity so that quantization is not fine, 
and the quantization step is decreased using blocks with low activity so that quantization is 
finer. 
 
[0023] 
 
The activity detector 10 divides the 16 × 16 pixel blocks set for the quantization step into 
four sub-blocks, finds the variance in pixel values in each sub-block, and outputs the 
smallest variance value among the four variance values as the activity level for that block. 
 
[0024] 
 
The emphasis controller 11 sets the emphasis level using the preset predetermined 
emphasis level Ep (0 to 1) and the quantization step, and supplies the set emphasis level to 
the multiplier 7. In the quantization step, normalization (division) is half of the maximum 
quantization step, and values higher than 1 are limited to 1 to obtain a QS (0 to 1) value. 
The emphasis level Ee is obtained from this QS value using the equation Ee = Ep × QS. As a 
result, if quantization is smaller than half of the maximum quantization step, the amount of 
emphasis will decrease as the quantization step decreases. Information on the 
predetermined emphasis level Ep (0 to 1) is supplied to the multiplexer 8 as a component of 
the information on the emphasis level. 
 
< Video De-Emphasis Decoding Device in the First Example > 
 
A first example of a video de-emphasis decoding device corresponding to the first example 
of the video emphasis encoding device will now be described. Fig. 2 shows the configuration 
of the first example of a video de-emphasis decoding device. Components identical to those 
in the prior art example shown in Fig. 6 are denoted by the same reference numbers. Unlike 
Fig. 6, Fig. 2 has no switch 62, and a multiplier 27 and an emphasis controller 30 have been 
added. Also, the operation of the multiplexing separator 29 differs from that of the 
multiplexing separator 61 shown in Fig. 6. In this example, the de-emphasis processing 
differs from that in the prior art example, but the DCT decoding processing is essentially the 
same. 
 
[0025] 
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The incoming video code sequence from the code input terminal 28 is separated from 
information on the predetermined emphasis level Ep and the quantization step information 
by the multiplexing separator 29 (here, these two sets of information compose the 
information on the emphasis level), and the main video code sequence is provided to the 
variable-length decoder 21. The predetermined emphasis level Ep information is fed to the 
emphasis controller 30, and the quantization step information is fed to the emphasis 
controller 30 and the inverse quantizer 22. 
 
[0026] 
 
In the variable-length decoder 21, the variable-length code is converted back to fixed-length 
code and provided to the inverse quantizer 22. The inverse quantizer 22 regenerates DCT 
coefficient values with predictive residuals, and supplies this to the inverse DCT 23. The 
inverse DCT 23 converts the 8 × 8 coefficients into regenerated predictive residual signals, 
which are supplied to both the spatial HPF 26 and the subtractor 24. The spatial HPF 26 
extracts only high frequency components from video signals and supplies them to a 
multiplier 27. The multiplier 27 multiplies the de-emphasis value Ed (0 to 1) from the 
emphasis controller 30 by the higher frequency component and supplies the product to the 
subtractor 24. The subtractor 24 subtracts the higher frequency components from the 
decoded video signals to obtain video signals that have the frequency characteristics they 
possessed before de-emphasis was performed (de-emphasized playback video signals). The 
resulting playback video signals are outputted from the video output terminal 25. 
 
[0027] 
 
The emphasis controller 30 sets the de-emphasis value Ed from the predetermined 
emphasis level Ep (0 to 1) provided by the multiplexing separator 30 and the normalized 
quantization step, and supplies the resulting value to the multiplier 27. In the quantization 
step, normalization is half of the maximum quantization step, and values higher than 1 are 
limited to 1 to obtain a QS value. The de-emphasis level Ed is obtained from this QS value 
using the equation Ed = Ep × QS. 
 
< Video Emphasis Encoding Device in the Second Example > 
 
The second example of a video emphasis encoding device according to the present invention 
will now be described. Fig. 3 shows the configuration of the second example, and elements 
identical to those in the first example shown in Fig. 1 are denoted by the same reference 
numbers. Unlike Fig. 1, Fig. 3 has no activity detector 10 or quantization controller 12, and 
an enhancement detector 31 has been added. In addition, the operation of the emphasis 
controller 32 is different. 
 
[0028] 
 
The second example of a video emphasis encoding device differs from the first example in 
terms of control of the emphasis level, and the DCT processing and the multiplexing of 
information related to the emphasis level are essentially the same. Therefore, the operation 
of the video input terminal 1, the adder 2, the spatial HPF 6, the multiplier 7, the DCT 3, the 
quantizer 4, the variable-length encoder 5, the multiplexer 8, and the code sequence output 
terminal 12 are the same as those in the first example. 
 
[0029] 
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The enhancement detector 31 detects the amount of enhancement applied to the incoming 
video. Specifically, 0.125 fs to 0.25 fs components and the 0.25 fs to 0.5 fs components are 
detected in the incoming video signals as mid-range components and high-range 
components, respectively, and the average values for these in a single frame are obtained 
as Sm and Sh, respectively. The ratio Sr of high-range to mid-range components is 
determined using the equation Sr = Sh/Sm and compared to the average value Ss without 
enhancement, which is established beforehand. The ratio to the mean is determined using 
the equation Se = Sr/Ss, and the estimated enhancement Ei determined using the equation 
Ei = 2(Se-1). If Ei is less than 0, it is set to 0. If Ei is greater than 1, it is set to 1. This 
enhancement amount is only an estimate. This value is obtained independently for each 
frame, but is not output without modification. Instead, each is stabilized by averaging it with 
the previous value using the equation Ei(n) = 0.1Ei(n) + 0.9Ei(n-1) [where n is the frame 
number]. 
 
[0030] 
 
The emphasis controller 32 sets the emphasis level according to the predetermined 
emphasis level Ep (0 to 1) and the estimated enhancement amount Ei (0 to 1). The 
emphasis level Ee is obtained using the equation Ee = Ep-Ei. However, if Ee is less than or 
equal to 0, Ee is set to 0. 
 
[0031] 
 
When combined with the first example, the emphasis level Ee is obtained using the equation 
Ee = (Ep-Ei) × QS. QS is a linearly transformed quantization value that is 0 for the 
minimum quantization step and 1 at half of the maximum quantization step and higher. 
 
[0032] 
 
If the information related to the emphasis level to be multiplexed by the multiplexer 8 is set 
to the predetermined emphasis level Ep, the enhancement originally applied to the incoming 
video is canceled out on the decoding side. If the information related to the emphasis level 
to be multiplexed is set to emphasis level Ee instead of the predetermined emphasis level 
Ep, the enhancement that was originally applied to the incoming video remains in the 
decoded playback video. 
 
< Video De-Emphasis Decoding Device in the Second Example > 
 
Next, the second example of a video de-emphasis decoding device corresponding to the 
second example of the video emphasis encoding device will now be described. Fig. 4 shows 
the configuration of the second example of the video de-emphasis decoding device, and the 
elements identical to those in the first example shown in Fig. 2 are denoted by the same 
reference numbers. In Fig. 4, a display enhancement amount information input terminal 42 
is added compared to Fig. 2, and the operation of the emphasis controller 41 is different. 
 
[0033] 
 
In the second example, when the enhancement for the monitor on which the decoded video 
will be displayed is insufficient, the amount of de-emphasis is lowered during decoding, 
resulting in outputted video with the high frequency components still emphasized. 
 
[0034] 
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In this example, the de-emphasis level setting process differs from that in the first example, 
and operation of the code input terminal 28, the multiplexing separator 29, the variable-
length decoder 21, the inverse quantizer 22, the inverse DCT 23, the spatial HPF 26, the 
multiplier 27, the subtractor 24, and the video output terminal 25 is the same as those in 
the first example. 
 
[0035] 
 
The emphasis controller 41 sets the de-emphasis level according to the predetermined 
emphasis level Ep (0 to 1) provided by the multiplexing separator 29 and the display 
enhancement amount Eo (0 to 1) provided by the display enhancement amount information 
input terminal 42. The deemphasis level Ed is obtained using the equation Ed = Ep + Eo-1. 
However, if Ed is less than or equal to 0, Ed is set to 0. 
 
[0036] 
 
The display enhancement amount Eo is 0 when no enhancement has been performed and 1 
when maximum enhancement has been performed. The display enhancement amount Eo is 
obtained from the adjustment settings for the monitor if the decoding device is integrated 
with the monitor. If not, the decoding device determines the display enhancement amount 
based on the type of monitor to which it is connected. PC monitors are set to 0 because 
they are not enhanced, television receivers without a picture quality adjustment function are 
set to 0.5 because they are not sufficiently enhanced, and television receivers with a picture 
quality adjustment function are set to 1 because they are considered to be sufficiently 
enhanced. 
 
[0037] 
 
Note that the emphasis level at the emphasis controller in a video emphasis encoding device 
should be set according to at least one of incoming control information (information 
specifying the emphasis level, which is not shown in the examples but can be, for example, 
supplied externally with the incoming video), information obtained from the incoming video 
(for example, the degree of enhancement of the incoming video), and the image encoding 
state of the incoming video (for example, the degree of quantization in the encoding of the 
incoming video). 
 
[0038] 
 
[Effects of the Invention] 
 
The video emphasis encoding devices and the video emphasis decoding methods described 
above have the following effects. 
 
(A) By setting the emphasis level according to at least one of the incoming control 
information, information obtained from the incoming video, and the image coding state of 
the incoming video, side effects caused by emphasis processing (over-range, increased 
amount of generated code, etc.) can be suppressed while still improving the image quality 
of reproduced video after decoding. 
 
(B) When the degree of quantization (quantization step) in the detected encoding is used as 
the image coding state of incoming video, and the emphasis level is set according to the 
degree of quantization in the encoding, block distortion and mosquito noise can be 
suppressed by increasing the emphasis if the degree of quantization is not fine. Conversely, 
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by decreasing the degree of emphasis when the degree of quantization is fine, the increase 
in the amount of code generated can be suppressed and side effects caused by emphasis 
can be reduced. 
 
(C) When the degree of enhancement to the detected incoming video is used as the 
information obtained from the incoming video, and the emphases level is set according to 
the degree of enhancement of the incoming video, side effects caused by emphasis, such as 
over-range, can be reduced by weakening the emphasis when the amount of enhancement 
to the incoming video is large. Here, of course, the emphasis process suppresses block 
distortion and mosquito noise. 
 
[Brief Description of the Drawings] 
 
[Fig. 1] 
 
Fig. 1 is a diagram of a first example of a video emphasis encoding device of the present 
invention. 
 
[Fig. 2] 
 
Fig. 2 is a diagram of a first example of a video de-emphasis decoding device of the present 
invention. 
 
[Fig. 3] 
 
Fig. 3 is a diagram of a second example of a video emphasis encoding device of the present 
invention. 
 
[Fig. 4] 
 
Fig. 4 is a diagram of a second example of a video de-emphasis decoding device of the 
present invention. 
 
[Fig. 5] 
 
Fig. 5 is a diagram of an example of a video emphasis encoding device of the prior art. 
 
[Fig. 6] 
 
Fig. 6 is a diagram of an example of a video de-emphasis decoding device of the prior art. 
 
[Fig. 7] 
 
Fig. 7 is a diagram showing tap coefficients for a spatial high pass filter (HPF). 
 
[Fig. 8] 
 
Fig. 8 is a diagram showing signal frequency characteristics. 
 
[Key to the Drawings] 
 
1: Video input terminal 
2: Adder 
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3: DCT 
4: Quantizer 
5: Variable length encoder 
6, 26: Spatial HPF 
7, 27: Multiplier 
8, 51: Multiplexer 
9: Coding sequence output terminal 
10: Activity detector 
11, 30, 32, 41: Emphasis controller 
12: Quantization controller 
21: Variable length decoder 
22: Inverse quantizer 
23: Inverse DCT 
24: Subtractor 
25: Video output pin 
28: Code sequence input terminal 
29, 61: Multiplexing separator 
31: Enhancement detector 
42: Display enhancement amount information input terminal 
52, 62: Switch 
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[Document Name] Abstract 
 
[Abstract] 
 
[Problem] 
 
To provide an encoding device and an encoding method that can minimize side effects 
caused by emphasis processing and yet still improve the quality of playback video after 
decoding. 
 
[Solution] 
 
An emphasis level is set using quantization parameters in the encoding of incoming video. 
When quantization is not fine, block distortion and mosquito noise are suppressed by 
increasing the emphasis. When quantization is fine, the degree of emphasis is decreased to 
suppress an increase in the amount of code generated and reduce side effects due to 
emphasis. 
 
[Selected Drawing] Fig. 1 
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[Document Name] Drawings 
 
[Fig. 1] 
 
Fig. 1 (Video Emphasis Encoding Device in the First Example) 
 
 

 
 
3: DCT 
4: Quantizer 
5: Variable length encoder 
6: Spatial HPF 
8: Multiplexer 
10: Activity detector 
11: Emphasis controller 
12: Quantization controller 
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[Fig. 2] 
 
Fig. 2 (Video De-emphasis Decoding Device in the First Example) 
 

 
 
21: Variable length decoder 
22: Inverse quantizer 
23: Inverse DCT 
26: Spatial HPF 
29: Multiplexing separator 
30: Emphasis controller 
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[Fig. 3] 
 
Fig. 3 (Video Emphasis Encoding Device in the Second Example) 
 

 
 
3: DCT 
4: Quantizer 
5: Variable length encoder 
6: Spatial HPF 
8: Multiplexer 
31: Enhancement detector 
32: Enhancement controller 
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[Fig. 4] 
 
Fig. 4 (Video De-emphasis Decoding Device in the Second Example) 
 

 
  
21: Variable length decoder 
22: Inverse quantizer 
23: Inverse DCT 
26: Spatial HPF 
29: Multiplexing separator 
41: Emphasis controller 
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[Fig. 5] 
 
Fig. 5 (Video Emphasis Encoding Device of the Prior Art) 
 

 
 
3: DCT 
4: Quantizer 
5: Variable length encoder 
6: Spatial HPF 
51: Multiplexer 
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[Fig. 6] 
 
Fig. 6 (Video De-emphasis Decoding Device of the Prior Art) 
 

 
 
21: Variable length decoder 
22: Inverse quantizer 
23: Inverse DCT 
26: Spatial HPF 
61: Multiplexing separator 
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[Fig. 7] 
 
Fig. 7 (Tap Coefficients for a Spatial HPF) 
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[Fig. 8] 
 
Fig. 8 (Signal Frequency Characteristics) 
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Notice of Reasons for Rejection 
 
Patent Application No.  2001-033401 
Date Drafted   March 9, 2006 
Patent Examiner  Kiyohito EJIMA 3241 5C00 
Patent Applicant  Victor Company of Japan, Limited 
Applicable Articles  Article 29 (2), Article 36, Article 37 
 
The present application should be rejected for the reasons stated below. If the applicant has 
an opinion regarding this decision, a written opinion should be submitted within 60 days of 
the notification date of this notice.  
 

Reasons 
 
I. The invention in the claims of the present application described below is not patentable 
under the provisions of Article 29 (2) of the Patent Act because it could have been easily 
devised by a person of ordinary skill in the art to which the invention pertains prior to the 
filing of the present application on the basis of the inventions described in the documents 
listed below, which were distributed in Japan or elsewhere via electronic communication or 
otherwise prior to the filing of this application. 
 

Comments (For the Cited Documents, see the List of Cited Documents) 
 
Claims: 1-4 
Cited Document: 1 
Remarks: 
 
· Claims 1, 2, 4 
 
Paragraphs 0097-0101 of Cited Document 1 mention setting the emphasis level according to 
the compression ratio. Because it would be obvious to those skilled in the art that the 
compression ratio in video compression is usually determined by the degree of quantization, 
a person skilled in the art could easily conceive of using the degree of quantization as the 
compression ratio, that is, setting the emphasis level according to the degree of 
quantization, in the invention described in Cited Document 1. 
 
Paragraph 0195 of Cited Document 1 also mentions transmitting information related to the 
emphasis level along with a video code sequence. 
 
· Claim 3 
 
Paragraphs 0044-0048 and 0178-0183 of Cited Document 1 also mention setting the 
emphasis level according to the amplitude and direct current level of the incoming video 
(that is, the strength of the video signals, which can be included in the "degree of 
enhancement" in claim 3). 
 

List of Cited Documents 
 

1. JP H07-162862 A 
 
II. The description of the claims in the present application does not meet the requirements 
set forth in Article 36 (6) (2) of the Patent Act as described below. 
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(1) Claim 3 mentions “detecting the degree of enhancement of the incoming video,” but 
because it is usually not possible to determine whether or not video has been enhanced on 
the basis of inputted video alone, let alone detect the degree of enhancement, it is unclear 
what type of processing this passage refers to, and it is also unclear what is meant by "the 
degree of enhancement." 
 
(2) In the passage "setting the emphasis level ... according to ..." in claims 1-4, the 
technical relationship between what is used to set the emphasis level and the emphasis 
level to be set is unclear, and what emphasis level is to be set in what situation is also 
unclear. 
 
Therefore, the invention according to claims 1 to 4 is not clear. 
 
III. The present application does not meet the requirements set forth in Article 37 of the 
Patent Act as described below. 
 
An invention-specifying matter shared by the invention according to claims 1, 2, and 4 and 
the invention according to claim 3 is “setting the emphasis level according to at least one of 
incoming control information, information obtained from the incoming video, and the video 
coding state of the incoming video.” However, because this matter was well-known in the art 
prior to the filing of the present application, as mentioned in Cited Document 1, there is no 
problem to be solved (which had not been solved by the time of filing) or a major 
component of the problem to be solved (a new matter corresponding to the problem to be 
solved) in either aspect of the invention, so both aspects of the present invention do not 
satisfy any of the relationships set forth in Article 37 (1) and (2) of the Patent Act. 
 
Furthermore, both aspects of the present invention do not satisfy any of the other 
relationships set forth in Article 37 (3), (4) and (5) of the Patent Act. 
 
Note that although the invention according to claims 1, 2, and 4 and the invention according 
to claim 3 do not satisfy the relationships set forth in the items of Article 37 of the Patent 
Act mentioned above, all claims were subject to examination as separate examinations 
could be conducted without placing an exceptional burden on the examiner. 
 
------------------------------------------------------------------------------------------------------- 
Record of Prior Art Search Results 
 
· Searched Fields IPC H04N 7/24-7/68 
 
This record of the prior art search results does not constitute a reason for rejection. 
 
For inquiries about the content of this rejection notice or to set up a meeting, please contact 
the following examiner.  
 
Daigoro BANDO, Patent Examiner 
4th Examination Department, Imaging Devices 
Tel. 03 (3581) 1101 ext. 3581 
Fax 03 (3501) 0715 
 
Dept. Head/Proxy Chief Examiner/Proxy Examiner Asst. Examiner 
 Michiharu SUGAWARA Kiyohito EJIMA Daigoro BANDO 
 8725 7928 3241 
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244 Fifth Avenue, Suite R269, New York N.Y. 10001 | www.sourceip.com | info@sourceip.com 

Your global source 
for foreign filing services 

Certification of Accuracy 

I, Frank McGee, a translator fluent in the English and Japanese languages, on behalf of 
Source IP, do solemnly and sincerely declare that the following is, to the best of my 
knowledge and belief, a true and correct translation of the documents listed below in a 
form that best reflects the intention and meaning of the original text. 

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. 

The documents are designated as: 

1 - PDF_Request_for_a_Patent_50100183697_JP 
2 - PDF_Description_50100183697_JP 
3 - PDF_Abstract_50100183697_JP 
4 - PDF_Drawings_50100183697_JP 
5 - PDF_Request_for_Examination_50301605130_JP 
6 - PDF_Notice_of_Reasons_for_Refusal_06106105141_JP 
7 - PDF_Decision_of_Refusal_06106301327_JP 
FISH-090523-1 - JPH07162862A_Original_document_20230901222245 

_______________________ 
Frank McGee 

September 11, 2023 
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