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(57) ABSTRACT 

There is provided an image processing apparatus (method) 
including an input means (Step) for inputting a continuous 
image signal, a detection means (step) for detecting a frame 
change in an image by comparing the image Signal input by 
the input means (step) with a reference image Signal, and a 
Storage means (Step) for updating/storing the image signal 
input by the input means (step) as the reference image signal 
in units of frames in accordance with an output from the 
detection means (step). There is provided an image process 
ing apparatus (method) including an input means (step) for 
inputting a continuous image Signal, a change component 
extraction means (step) for extracting change components 
between images by comparing the image Signal input by the 
input means (Step) with a reference image signal, an erro 
neous extraction correction means (step) for detecting and 
removing an erroneously extracted change component from 
the change components extracted by the change component 
extraction means (step), and an image change discrimination 
means (step) for discriminating an image change in the 
image Signal on the basis of the change component corrected 
by the erroneous extraction correction means (step). 
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IMAGE PROCESSINGAPPARATUS AND METHOD 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a motion image 
processing apparatus and method and, more particularly, to 
an image processing apparatus and method which can 
reduce transmission, Storage, and display data amounts by 
detecting an image change and can be Suitably used for an 
image transmission apparatus, an image Storage device, and 
a motion image display device. That is, the present invention 
can be used for a monitoring apparatus for transmitting and 
Storing images in a monitoring area, a Video conference 
apparatus, a general-purpose computer or Video Server 
which handles motion images, and the like. 
0003 2. Related Background Art 
0004. In the field of monitoring, e.g., road monitoring and 
night monitoring, apparatuses which reduce the cost for 
monitoring by transmitting and monitoring images obtained 
by photographing a monitoring area with a TV camera or 
Storing the images in a Storage device have been used. In this 
case, the transmission and Storage data amounts are reduced 
by detecting an image change and outputting image data 
only when an image change occurs. 
0005. In recent years, image data are exchanged and 
Stored between remote places via a communication network 
such as a WAN (Wide Area Network) or a LAN (Local Area 
Network) in many instances, like a video conference, with 
out the intention of monitoring. In addition, with an 
improvement in the performance of a general-purpose com 
puter, the computer can transmit and Store motion imageS as 
well as displaying motion images. 

0006 Since image data amounts too much, a dedicated 
device is required to perform detection processing an image 
change at a speed as high as that of image processing. If 
there is no Such a dedicated device, an image temporarily 
Stored is processed for a long period of time. 

0007 Recently, however, image data is transmitted, 
Stored, or displayed by using a general-purpose computer in 
many instances. For example, Video conference Systems 
using general-purpose computers have become popular, as 
described above. Demands have therefore arisen for a 
method of performing detection processing of an image 
change at a Speed as high as that of image processing 
without using any dedicated device. 
0008 Various methods associated with the above image 
change detection method have been proposed. A relatively 
easy method is a method of detecting a change area by 
obtaining a difference between two images. According to 
this easy method, even a general-purpose computer can 
execute detection processing at a Sufficient processing 
Speed. 

0009 AS methods of detecting a change area on the basis 
of a difference between two images, typical methods are a 
method of detecting a change area on the basis of a differ 
ence between a background image photographed in advance 
and a currently photographed image, and a method of 
detecting a change area on the basis of a difference between 
two frames adjacent to each other along the time base. 
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0010. There has been proposed an apparatus based on the 
latter method of detecting a change area on the basis of a 
difference between frames to record images in a monitoring 
area on a VTR, wherein an image change is detected and an 
image is recorded on the VTR only when the image change 
OCCS. 

0011 Many limitations are, however, imposed on the use 
of the method of detecting a change area on the basis of a 
difference between a background image and a current image. 
For example, a background image having no moving object 
must be prepared. 
0012. According to the method of detecting a change area 
on the basis of a difference between frames adjacent to each 
other along the time base, when an image change is mod 
erate, the difference is Small. In this case, therefore, it is 
difficult to detect a change area. 
0013 Furthermore, in the method of detecting a change 
area on the basis of a difference between images, erroneous 
detection of a change area tends to occur because of flick 
ering of the light Source or mixing of noise in a photoelectric 
Scanning unit or an electronic circuit unit, and the like. 

SUMMARY OF THE INVENTION 

0014. The present invention has been made in consider 
ation of the above Situation, and has as its object to easily 
and reliably detect an image change at a Sufficiently high 
processing Speed without using any dedicated device. 
0015. In order to achieve the above object, according to 
an aspect of the present invention, there is provided an 
image processing apparatus (method) including input means 
(step) for inputting a continuous image signal, detection 
means (Step) for detecting a frame change in an image by 
comparing the image signal input by the input means (step) 
with a reference image signal, and storage means (step) for 
updating/storing the image Signal input by the input means 
(step) as the reference image signal in units of frames in 
accordance with an output from the detection means (step). 
0016. It is another object of the present invention to 
accurately detect an image change without being affected by 
change areas (erroneously detected Small areas dispersing 
randomly, in particular) erroneously detected because of 
flickering of a light Source or mixing of noise in a photo 
electric Scanning unit, an electronic circuit unit, or the like. 
0017. In order to achieve the above object, according to 
another aspect of the present invention, there is provided an 
image processing apparatus (method) including input means 
(step) for inputting a continuous image signal, change com 
ponent extraction means (step) for extracting change com 
ponents between images by comparing the image Signal 
input by the input means (step) with a reference image 
Signal, erroneous extraction correction means (step) for 
detecting and removing an erroneously extracted change 
component from the change components extracted by the 
change component extraction means (step), and image 
change discrimination means (Step) for discriminating an 
image change in the image Signal on the basis of the change 
component corrected by the erroneous extraction correction 
means (Step). 
0018. Other objects, features and advantages of the 
invention will become apparent form the following detailed 
description taken in conjunction with the accompanying 
drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

0.019 FIG. 1 is a flow chart showing the contents of an 
image processing method according to the first to fourth 
embodiments of the present invention; 
0020 FIG. 2 is a block diagram showing an example of 
the arrangement of a motion image processing apparatus for 
performing the processing in FIG. 1; 
0021 FIG. 3 is a block diagram showing an example of 
the actual hardware arrangement for realizing the functions 
in FIG. 2; 
0022 FIG. 4 is a block diagram showing another 
example of the arrangement of the motion image processing 
apparatus for performing the processing in FIG. 1; 
0023 FIG. 5 is a view for explaining a pixel processing 
order in detecting an image change in the first and Second 
embodiments, 
0024 FIG. 6 is a flow chart showing the processing in the 
image change detection Step in the first embodiment; 
0.025 FIG. 7 is a flow chart showing the processing in the 
image change detection Step in the Second embodiment; 
0.026 FIG. 8 is a flow chart showing the processing in the 
image change detection Step in the third embodiment; 
0027 FIGS. 9A and 9B are views for explaining an 
example of how an image is divided into blocks, a pixel 
processing order, and a block processing order in the third 
and fourth embodiments, 
0028 FIG. 10 is a flow chart showing another example 
of the processing in the image change detection Step in the 
third embodiment; 
0029 FIG. 11 is a flow chart showing the processing in 
the image change detection Step in the fourth embodiment; 
0030 FIG. 12 is a flow chart showing another example 
of the processing in the image change detection Step in the 
fourth embodiment; 
0.031 FIG. 13 is a flow chart showing the contents of an 
image processing method according to the fifth embodiment 
of the present invention; 
0.032 FIG. 14 is a block diagram showing an example of 
the arrangement of a motion image processing apparatus for 
performing the processing in FIG. 13; 
0.033 FIG. 15 is a block diagram showing another 
example of the arrangement of the motion image processing 
apparatus for performing the processing in FIG. 13; 
0034 FIG. 16 is a view showing an outline of a motion 
image processing method to which the present invention is 
applied; 

0035 FIG. 17 is a flow chart showing the contents of an 
image processing method according to the Sixth to eighth 
embodiments of the present invention; 
0.036 FIG. 18 is a block diagram showing an example of 
the arrangement of a motion image processing apparatus for 
performing the processing in FIG. 17; 
0037 FIG. 19 is a block diagram showing another 
example of the arrangement of a motion image processing 
apparatus for performing the processing in FIG. 17; 
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0038 FIG. 20 is a view for explaining a pixel processing 
order in detecting an image change in the Sixth to ninth 
embodiments, 
0039 FIG. 21 is a flow chart showing the detailed 
processing in the change component extraction Step, the 
erroneous extraction correction Step, and the image change 
discrimination Step in the Sixth embodiment; 
0040 FIG. 22 is a flow chart showing the detailed 
initialization processing in step S501 in FIG. 21; 
0041 FIG. 23 is a flow chart showing the detailed 
processing in the change component extraction Step, the 
erroneous extraction correction Step, and the image change 
discrimination Step in the Seventh embodiment; 
0042 FIG. 24 is a flow chart showing the contents of an 
image processing method according to the eighth embodi 
ment, 

0043 FIG.25 is a block diagram showing an example of 
the arrangement of a motion image processing apparatus for 
performing the processing in FIG. 24; and 
0044 FIG. 26 is a block diagram showing another 
example of the arrangement of the motion image processing 
apparatus for performing the processing in FIG. 24. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0045 An embodiment of the present invention will be 
described below with reference to the accompanying draw 
ings. 
0046 FIG. 1 is a flow chart showing the contents of a 
motion image processing method according to the first 
embodiment. 

0047 Referring to FIG. 1, in image input step 1, a still 
image is extracted from an image obtained by performing a 
photographing operation with a Video camera or the like (not 
shown), a digital motion image Stored in a disk unit (not 
shown), or the like, and the extracted image is input (this 
input Still image will be referred to as an input image 
hereinafter). 
0048. In change detection step 2, the input image input in 
image input step 1 and an image (to be referred to as a 
newest change image hereinafter) obtained when the newest 
change of Several image changes caused in the past are 
compared with each other to detect a current image change. 
When an image change is detected, the flow advances to 
newest change image Storage Step 3. If no image change is 
detected, the flow returns to image input Step 1. 
0049. In newest change image storage step 3, the input 
image as an object to be compared when the image change 
is detected in change detection Step 2 is Stored as a newest 
change image. In image output Step 4, the input image 
obtained when the image change is detected in change 
detection Step 2 is output to a communication path (not 
shown) (e.g., a WAN or LAN) to transmit it. Alternatively, 
the input image is output to an image Storage device (not 
shown) to be stored, or is output to an image display device 
(not shown) to be displayed. 
0050. When the processing in image output step 4 is 
completed, the flow returns to image input Step 1 again to 
repeatedly execute the above processing unless the end of 
the processing is designated. 
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0051 FIG. 2 is a block diagram showing an example of 
the arrangement of an image processing apparatus for per 
forming the processing in FIG. 1. FIG. 3 shows an example 
of the arrangement of hardware for realizing the functions in 
FIG. 2. 

0.052 Referring to FIG. 3, a CPU (Central Processing 
Unit) 21 controls the overall operation of the motion image 
processing apparatus of this embodiment. A ROM (Read 
Only Memory) 22 Stores various processing programs. A 
RAM (Random Access Memory) 23 stores various kinds of 
information during processing. 

0.053 A disk unit 24 stores information such as digital 
motion image information. A disk input/output device (disk 
I/O) 25 inputs/outputs digital motion image information 
Stored in the disk unit 24. A video camera 26 acquires image 
information by photographing an object to be photographed. 
A video capture device 27 captures a still image from an 
image obtained by the Video camera 26. 

0054. A communication device 28 transmits a still image 
input from the disk unit 24 via the disk I/O 25, or transmits 
a still image, input from the Video camera 26 via the Video 
capture device 27, via a communication path such as a WAN 
or LAN. The CPU 21, the ROM 22, the RAM 23, the disk 
I/O 25, the video capture device 27, and the communication 
device 28 are connected to a bus 29. 

0055 Referring to FIG. 2, an image input unit 11 
acquires a still image from an image obtained by the Video 
camera, a digital motion image Stored in the disk unit, or the 
like. An input image Storage unit 14 Stores the Still image. 

0056 Referring to FIG. 3, for example, the image input 
unit 11 may be constituted by a known image input unit 
which causes the Video capture device 27 to acquire a Still 
image (input image) from an image, obtained by performing 
a photographing operation with the Video camera 26, and 
stores the still image in the RAM 23 under the control of the 
CPU21 which operates in accordance with programs stored 
in the ROM 22 or the RAM 23. 

0057 Alternatively, the image input unit 11 may be 
constituted by a known image input unit which reads, via the 
disk I/O 25, a still image (input image) from a digital motion 
image Stored in the disk unit 24, and Stores the read image 
in the RAM 23 under the control of the CPU 21 which 
operates in accordance with programs Stored in the ROM 22 
or the RAM 23. 

0.058 Although not shown in FIG. 3, the image input unit 
11 may be constituted by a known image input unit which 
causes a digital Still camera to photograph a still image, and 
stores the image in the RAM 23 under the control of the CPU 
21 which operates in accordance with programs Stored in the 
ROM 22 or the RAM 23. As is apparent, the image input unit 
11 may be constituted by a combination of the above 
plurality of image input units. 

0059 A change detection unit 12 compares an input 
image Stored in the input image Storage unit 14 with an 
newest change image Stored in a newest change image 
Storage unit 15 to detect a current image change. When an 
image change is detected, the input image Stored in the input 
image Storage unit 14 is Stored as a newest change image in 
the newest change image Storage unit 15. 
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0060 For example, as shown in FIG. 3, the change 
detection unit 12 can be constituted by the CPU 21 which 
operates in accordance with programs Stored in the ROM 22 
or the RAM 23, and the RAM 23 used as a work memory 
or the disk unit 24. AS is apparent, the change detection unit 
12 may be constituted by a dedicated CPU, a dedicated 
RAM, and a dedicated disk unit, or dedicated hardware. 
0061 An image output unit 13 outputs and transmits, to 
a communication path (a WAN or LAN), an input image 
which is Stored in the input image Storage unit 14 when the 
change detection unit 12 detects an image change, outputs 
and Stores the image in the image Storage device, or outputs 
the image to the image display device to display it. 
0062 For example, referring to FIG. 3, the image output 
unit 13 can be constituted by a known image output unit 
which transmits an image to a communication path Such as 
a WAN or LAN via the communication device 28 under the 
control of the CPU 21 which operates in accordance with 
programs stored in the ROM 22 or the RAM 23. 
0063 Alternatively, the image output unit 13 my be 
constituted by a known image output unit which Stores part 
of a digital motion image in the disk unit 24 under the 
control of the CPU 21 which operates in accordance with 
programs stored in the ROM 22 or the RAM 23. In this case, 
the disk unit 24 may be a unit which can be used via a 
network Such as a LAN. 

0064. Although not shown in FIG. 3, the image output 
unit 13 may be constituted by a known image output unit 
which continuously displays still images on the same portion 
on a display to display a motion image. AS is apparent, the 
image output unit 13 may be constituted by a combination 
of the above plurality of image output units. 
0065 For example, referring to FIG. 3, the input image 
Storage unit 14 and the newest change image Storage unit 15 
may be constituted by the RAM 23 or the disk unit 24. As 
is apparent, each unit may be constituted by a dedicated 
Storage device. 
0066 Note that the input image storage unit 14 and the 
newest change image Storage unit 15 may be constituted by 
two image Storage units 16a and 16b which are Selectively 
used upon a Switching operation, as shown in FIG. 4. In this 
arrangement, every time an image change is detected by the 
change detection unit 12, the roles of the image Storage units 
16a and 16b are Switched in newest change image Storage 
step 3 in FIG. 1. 
0067 Assume that an image change is detected at a 
certain time point in the process of Sequentially Storing an 
input image in the image Storage unit 16a. In this case, the 
image Storage unit 16a is Switched to Serve as a Storage unit 
for Storing a newest change image, whereas the image 
Storage unit 16b is Switched to Serve as a storage unit for 
Storing an input image. 
0068. With this operation, the input image stored in the 
image Storage unit 16a when the image change is detected 
is used as a newest change image afterward, and the pro 
cessing of copying an input image from the input image 
Storage unit 14 to the newest change image Storage unit 15 
in the case shown in FIG. 2 can be omitted. 

0069. Note that the image storage units 16a and 16b need 
not be used as Separate memories, but the above function can 
be realized by one memory with a bank Switching operation. 
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0070 The processing contents in each step in FIG. 1 will 
be described in detail with reference to the arrangements of 
FIGS. 2 and 3. 

0071. In image input step 1, the image input unit 11 
acquires a still image from an image obtained by the Video 
camera 26 or a digital motion image Stored in the disk unit 
24. Alternatively, the image input unit 11 photographs a Still 
image using a digital still camera (not shown), and Stores the 
Still image in the input image Storage unit 14. 
0.072 In change detection step 2, the input image stored 
in the input image Storage unit 14 is compared with the 
newest change image Stored in the newest change image 
Storage unit 15 to detect a current image change. 
0073 FIG. 5 shows an example of the contents of 
processing executed by the CPU 21 in accordance with 
programs stored in the ROM 22 or the RAM 23 in FIG. 3 
in change detection Step 2. In this processing, the pixel value 
difference (absolute value) between each pair of correspond 
ing pixels is calculated using an input image and a newest 
change image. If the total pixel value difference of the entire 
image is equal to or larger than a given value, it is deter 
mined that the input image changes from the newest change 
image. That is, it is determined that an image change has 
occurred. 

0.074. In this case, pixel value differences are calculated 
by processing the respective pixels of an image in the raster 
scan order, as shown in FIG. 5. The total pixel value 
difference during processing will be referred to as a total 
change amount. AS is apparent, pixels may be processing 
concurrently. 

0075) Referring to FIG. 6, in step S101, the total change 
amount is initialized to 0. In step S102, the pixel value 
between currently processed pixels (to be referred to as 
Subject pixels hereinafter) is calculated. 
0.076 Assume that an input image is a binary image. In 
this case, the value of a pixel value difference is “1” if 
subject pixels have difference values, and is “0” if the 
Subject pixels have the same value. If an input image is a 
halftone image, the value of a pixel value difference is the 
absolute value of the difference between subject pixel val 
ues. If an input image is a color image, the value of a pixel 
value difference is a value obtained by calculating the 
absolute values of the differences between R, G, and B 
values of Subject pixels, and calculating the Sum of the 
absolute values of the differences. 

0077. In step S103, the pixel value difference calculated 
in Step S102 is added to the total change amount. In Step 
S104, it is checked whether the total change amount calcu 
lated in step S103 is larger than a predetermined value 
(threshold value). If YES in step S104, it is determined that 
an image change has occurred, and the processing shown in 
FIG. 6 is terminated. If NO in step S104, the flow advances 
to step S105. 
0078. In step S105, it is checked whether all pixels have 
been processed. If YES in step S105, it is determined that no 
image change has occurred, and the processing in FIG. 6 is 
terminated. If NO in step S105, the flow advances to step 
S106. In step S106, processing is shifted to the next pixel 
(the next pixel is set as a Subject pixel), and the flow return 
to step S102. 
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0079. In newest change image storage step 3, when an 
image change is detected in change detection Step 2, the 
input image Stored in the input image Storage unit 14 in 
image input Step 1 is Stored as a newest change image in the 
newest change image Storage unit 15. 

0080. In image output step 4, when an image change is 
detected in change detection Step 2, the input image Stored 
in the input image Storage unit 14 is output and transmitted 
to a communication path (a WAN or LAN) via the commu 
nication device 28 or the like, output to the disk unit 24 or 
the like to be Stored, or output to an image display device 
(not shown) to be displayed. 
0081. As described above, according to the first embodi 
ment, an image which undergoes no change, e.g., a back 
ground image, need not be prepared as the above compara 
tive image, and even a moderate image change can be 
reliably detected. 

0082) An image change can therefore be easily and 
reliably detected at a Sufficiently high Speed without any 
dedicated device. In addition, only when an image change is 
detected, the corresponding image data is output. With this 
operation, the image data amount can be reduced in output 
ting the image data. For example, only an image correspond 
ing to a detected change is output to a communication path, 
a Storage unit, or a display device to reduce the transmission, 
Storage, or display data amount. 

0083 FIG. 16 shows an outline of the motion image 
processing method of the present invention. 

0084. The second embodiment of the present invention 
will be described next. 

0085. The second embodiment is another embodiment of 
the processing in change detection Step 2 in the first embodi 
ment. 

0.086 FIG. 7 shows an example of the contents of 
processing executed by the CPU21 in change detection Step 
2 in this embodiment in accordance with programs Stored in 
the ROM 22 or the RAM 23 in FIG. 3. 

0087. In this processing, the pixel value difference (abso 
lute value) between each pair of corresponding pixels is 
calculated using an input image and a newest change image. 
If the value of each pixel value difference is equal to or 
larger than a given value (first threshold value), it is deter 
mined that the Subject pixel has changed (a pixel having 
undergone a change will be referred to as a change pixel 
hereinafter). If the number of change pixels of the entire 
input image is equal to or larger than a given value (Second 
threshold value), it is determined that the input image has 
changed as compared with the newest change image. That is, 
it is determined that an image change has occurred. 

0088 Similar to the first embodiment, as shown in FIG. 
5, the above determination of a change pixel is performed by 
processing the respective pixels of an image in the raster 
Scan order. Note that the total number of change pixels 
during processing will be referred to as the number of 
change pixels. AS is apparent, pixels may be processed 
concurrently. 

0089 Referring to FIG. 7, in step S201, the number of 
change pixels is initialized. In Step S202, the pixel value 
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difference between Subject pixels which are currently pro 
cessed is calculated by the same method as in the first 
embodiment. 

0090. In step S203, it is checked whether the pixel value 
difference calculated in Step S202 is larger than a predeter 
mined value (first threshold value). If YES in step S202, it 
is determined that a Subject pixel has undergone a change, 
and the flow advances to step S204 to increase the number 
of change pixels by one. If NO in step S202, it is determined 
that the Subject pixel has undergone no change, and the flow 
jumps to step S206. 

0091. In step S205 after step S204, it is checked whether 
the number of change pixels calculated in Step S204 is larger 
than a predetermined value (second threshold value). If YES 
in Step S205, it is determined hat an image change has 
occurred, and the processing in FIG. 7 is terminated. If NO 
in step S205, the flow advances to step S206. 
0092. In step S206, it is checked whether all pixels have 
been processed. If YES in step S206, it is determined that no 
image change has occurred, and the processing in FIG. 7 is 
terminated. IF NO in step S206, the flow advances to step 
S207. In step S207, processing is shifted to the next pixel 
(the next pixel is set as a Subject pixel), and the flow returns 
to step S202. 
0.093 Similar to the first embodiment, in the second 
embodiment, an image change can be easily and reliably 
detected at a Sufficiently high Speed even without any 
dedicated device. In addition, only when an image change is 
detected, the corresponding image data is output to a com 
munication path, a storage unit, or a display device. With 
this operation, the transmission, Storage, or display data 
amount can be reduced. 

0094. The third embodiment of the present invention will 
be described next. 

0.095 The third embodiment is still another embodiment 
of the processing in change detection Step 2 in the first 
embodiment described above. 

0096 FIG. 8 shows an example of the contents of 
processing executed by the CPU 21 in accordance with 
programs stored in the ROM 22 or the RAM 23 in FIG. 3 
in change detection Step 2 in this embodiment. 
0097. In this processing, as shown in FIGS. 9A and 9B, 
an input image and a newest change image are divided into 
a plurality of blocks, and an image change is detected in 
units of blocks. Similar to the first embodiment, the pixel 
value difference between each pair of corresponding pixels 
is calculated using the input image and the newest change 
image. If the total pixel value difference in each block is 
larger than a given value (first threshold value), it is deter 
mined that an image change has occurred in the correspond 
ing block. 
0.098 If the number of blocks having undergone changes 
(to be referred to as change blocks hereinafter) of the entire 
input image is larger than a given value (Second threshold 
value), it is determined that the input image has changed as 
compared with the newest change image. That is, it is 
determined that an image change has occurred. 
0099 Assume that pixel value differences in each block 
are calculated by processing the respective pixels in the 
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raster scan order, as shown in FIG. 9A. ASSume also that the 
respective blocks are processed in the raster Scan order, as 
shown in FIG. 9B. Note that the total pixel value difference 
in a block which is being processed will be referred to as a 
total change amount, and the total number of change blocks, 
the number of change blockS. AS is apparent, pixels or 
blocks may be processed concurrently. 

0100 Referring to FIG. 8, in step S301, the number of 
change blocks is initialized to 0. In step S302, the total 
change amount is initialized to 0. In step S303, the pixel 
value difference between subject pixels is calculated by the 
same method as that in the first embodiment. In step S304, 
the pixel value difference calculated in step S303 is added to 
the total change amount. 
0101. In step S305, it is checked whether the total change 
amount calculated in Step S304 is larger than a predeter 
mined value (first threshold value). If YES in step S305, it 
is determined that a change has occurred in the Subject 
block, and the flow advances to step S307 to add one to the 
number of change blocks. If NO in step S305, the flow 
advances to step S306. 
0102) In step S306, it is checked whether all the pixels in 
a subject block have been processed. If YES in step S306, 
it is determined that no change has occurred in the Subject 
block, the flow advances to step S311 to shift processing to 
the next block (the next block is set as a Subject block), and 
the flow returns to step S302. If NO in step S306, the flow 
advances to step S310 to shift processing to the next pixel 
(the next pixel is set as a subject pixel), and the flow returns 
to step S303. 
0103) In step S308 following step S307, it is checked 
whether the number of change blockS calculated in Step 
S307 is larger than a predetermined value (second threshold 
value). If YES step S308, it is determined that an image 
change has occurred, and the processing in FIG. 8 is 
terminated. If NO in step S308, the flow advances to step 
S309. 

0104. In step S309, it is checked whether all blocks have 
been processed. If YES in step S309, it is determined that no 
image change has occurred, and the processing in FIG. 8 is 
terminated. If NO in step S309, the flow advances to step 
S311 to shift processing to the next block, and the flow 
returns to step S302. 
0105. Note that the purpose of this processing is to detect 
the presence/absence of an image change. For this reason, 
when the number of change blocks exceeds the Second 
threshold value, the processing is terminated. However, as 
shown in the flow chart of FIG. 10, processing may be 
continued up to the last block. 
0106 With this operation, although the processing 
amount increases, all change blocks in an entire image can 
be detected. By transmitting, Storing, or displaying only the 
change blocks, the transmission, Storage, or display data 
amount can be reduced. 

0107 The fourth embodiment of the present invention 
will be described next. 

0108. The fourth embodiment is still another embodi 
ment of the processing in change detection Step 2 in the first 
embodiment described above. 
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0109 FIG. 11 shows an example of the contents of 
processing executed by the CPU 21 in accordance with 
programs stored in the ROM 22 or the RAM 23 in FIG. 3 
in change detection Step 2 in this embodiment. 
0110. In this processing, as shown in FIGS. 9A and 9B, 
an input image and a newest change image are divided into 
a plurality of blocks, and an image change is detected in 
units of blocks. Similar to the second embodiment, the pixel 
value difference between each pair of corresponding pixels 
is calculated using the input image and the newest change 
image. If the value of each pixel value difference is larger 
than a given value (first threshold value), it is determined 
that the Subject pixels have undergone a change. 
0111. If the number of change pixels in each block is 
larger than a given value (Second threshold value), it is 
determined that the corresponding block has undergone a 
change. If the number of change blocks in the entire input 
image is larger than a given value (third threshold value), it 
is determined that the input image has changed as compared 
with the newest change image. That is, it is determined that 
an image change has occurred. 
0112 Similar to the third embodiment, pixel value dif 
ferences in each block are calculated by processing the 
respective pixels in the raster Scan order, as shown in FIG. 
9A, and the respective blocks are also processed in the raster 
Scan order, as shown in FIG. 9B. Note that the total number 
of change pixels in a block which is being processed will be 
referred to as the number of change pixels, and the total 
number of change blocks, the number of change blocks. AS 
is apparent, pixels or blockS may be processed concurrently. 
0113) Referring to FIG. 11, in step S401, the number of 
change blocks is initialized to 0. In step S402, the number of 
change pixels is initialized to 0. In step S403, the pixel value 
difference between Subject pixels is calculated by the same 
method as that in the first embodiment. 

0114. In step S404, it is checked whether the pixel value 
difference calculated in step S403 is larger than a predeter 
mined value (first threshold value). If YES in step S404, it 
is determined that the Subject pixels have undergone a 
change, and the flow advances to step S405 to add one to the 
number of change pixels. If NO in step S404, it is deter 
mined that the Subject pixels have undergone no change, and 
the flow jumps to step S407. 
0115) In step S406 following step S405, it is checked 
whether the number of change pixels calculated in step S405 
is larger than a predetermined value (Second threshold 
value). If YES in step S406, it is determined that the subject 
block has undergone a change, and the flow jumps to Step 
S408 to add one to the number of change blocks. If NO in 
step S406, the flow advances to step S407. 
0116. In step S407, it is checked whether all the pixels in 
the subject block have been processed. If YES in step S407, 
it is determined that the Subject block has undergone no 
change, and the flow advances to Step S412 to shift pro 
cessing to the next block (the next block is set to be a Subject 
block), and the flow returns to step S402. If NO in step S407, 
the flow advances to step S411 to shift processing to the next 
pixel (the next pixel is set to be a Subject pixel), and the flow 
returns to step S403. 
0117. In step S409 following step S408, it is checked 
whether the number of change blocks calculated in Step 
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S408 is larger than a predetermined value (third threshold 
value). If YES in step S409, it is determined that an image 
change has occurred, and the processing in FIG. 11 is 
terminated. If NO in step S409, the flow advances to step 
S410. 

0118. In step S410, it is checked whether all blocks have 
been processed. If YES in step S410, it is determined that no 
image change has occurred, and the processing in FIG. 11 
is terminated. If NO in step S410, the flow advances to step 
S412 to shift processing to the next block, and the flow 
returns to step S402. 
0119) Note that the purpose of this processing is to detect 
the presence/absence of an image change, as in the third 
embodiment. For this reason, when the number of change 
blocks exceeds the third threshold value, the processing is 
terminated. However, as shown in the flow chart of FIG. 12, 
the processing can be continued up to the last block. By 
transmitting, Storing, or displaying only detected change 
blocks, the transmission, Storage, or display data amount can 
be reduced as in the third embodiment. 

0120) The fifth embodiment of the present invention will 
be described next. 

0121. In the fifth embodiment, differential image forming 
Step 5 is inserted between image input Step 1 and change 
detection step 2 in the procedure in FIG. 1 in the first to 
fourth embodiments. 

0122) In differential image forming step 5, differential 
processing using, e.g., a Sobel operator, is performed for an 
input image input in image input step 1 (an image having 
undergone differential processing will be referred to as a 
differential image hereinafter). Other processing steps 1 to 4 
are performed in the same manner as in the first to fourth 
embodiments. However, in change detection Step 2, the 
Same processing as that in the first to fourth embodiment is 
performed not for an input image but for a differential 
image. In addition, in newest change image Storage Step 3, 
a differential image is Stored instead of an input image. 
0123. With this operation, although the processing is 
complicated, the apparatus can be designed not to detect an 
image change due to a change in illumination. In Some 
application of the present invention, it is preferable that an 
image change due to a change in illumination be not 
detected. A similar effect can be expected in the first to 
fourth embodiments as well depending on a method of 
Setting threshold values. In this embodiment, however, there 
is no need to consider a change in illumination in Setting a 
threshold value. 

0.124 FIG. 14 is a block diagram showing an example of 
a motion image processing apparatus for performing the 
processing in FIG. 13. Note that the arrangement shown in 
FIG. 14 can be realized by the hardware shown in FIG. 3, 
as in the first to fourth embodiments. 

0.125 More specifically, a differential image forming unit 
17 in FIG. 14 can be constituted by the CPU 21 which 
operates in accordance with programs Stored in the ROM 22 
or the RAM 23 in FIG. 3, and the RAM 23 used as a work 
memory or the disk unit 24. The differential image forming 
unit 17 performs differential processing for an input image 
Stored in an input image Storage unit 14, and Stores the 
resultant differential image in a differential image Storage 
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unit 18. For example, the differential image storage unit 18 
can be constituted by the RAM 23 or the disk unit 24 in FIG. 
3. 

0.126 The remaining means in FIG. 14 are the same as 
those in the first to fourth embodiments. However, a change 
detection unit 12 performs the same processing as that in the 
first to fourth embodiments with respect to a differential 
image Stored in the differential image Storage unit 18 instead 
of an input image Stored in the input image Storage unit 14. 
A newest change image Storage unit 15 does not Store an 
input image Stored in the input image Storage unit 14 as a 
newest change image but Stores a differential image Stored 
in the differential image Storage unit 18. 

0127. The arrangement shown in FIG. 14 may be 
replaced with the arrangement shown in FIG. 15, as in the 
first to fourth embodiments. More specifically, the operation 
mode of the differential image Storage unit 18 and the newest 
change image Storage unit 15 in FIG. 14 can be changed 
Such that two image Storage units 16a and 16b are Selec 
tively used upon a Switching operation, as shown in FIG. 15. 
With this arrangement, the processing of copying a differ 
ential image from the differential image Storage unit 18 to 
the newest change image Storage unit 15, which is per 
formed in the case shown in FIG. 14, can be omitted. 

0128 FIG. 17 is a flow chart showing the contents of a 
motion image processing method according to the Sixth 
embodiment of the present invention. 

0129 Referring to FIG. 17, in image input step 101, a 
Still image is extracted from an image obtained by perform 
ing a photographing operation with a Video camera or the 
like (not shown), a digital motion image stored in a disk unit 
or the like (not shown), or the like, and the extracted image 
is input (this input still image will be referred to as an input 
image hereinafter). 
0130. In change component extraction step 102, the input 
image input in image input Step 1 and an image obtained 
upon detection of the newest change of Several image 
changes in the past are compared with each other to detect 
and extract current image change components. 

0131 Image change components are extracted by using a 
newest change image for the following reason. Consider the 
above two conventional methods of detecting a change area 
on the basis of a difference between two imageS. In the 
method of detecting a change area on the basis of a differ 
ence between a background image photographed in advance 
and a current photographed image, for example, a back 
ground image having no moving object must be prepared. 

0.132. In the method of detecting a change area on the 
basis of a difference between two frames adjacent to each 
other along the time axis, if an image change is moderate, 
the difference becomes Small. It is therefore difficult to 
detect a change area. 

0133. In contrast to this, in the method of extracting 
change components by comparing an input image with a 
newest change image as in this embodiment, a changeless 
image Such as a background image need not be prepared as 
a reference image to be compared with the input image, and 
even a Small change in a moderate image change can be 
reliably detected and extracted. 
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0.134. In erroneous extraction correction step 103, a com 
ponent, of the change components extracted in change 
component extraction Step 102, which is considered as a 
component which has been erroneously extracted because 
of, e.g., flickering of a light Source or mixing of noise in a 
photoelectric Scanning unit, an electronic circuit unit, or the 
like is detected and corrected. 

0135) In image change discrimination step 104, it is 
discriminated, on the basis of the change component cor 
rected in erroneous extraction correction step 103, whether 
an image change has occurred. If YES in step 104, the flow 
advances to newest change image Storage Step 105. If NO in 
step 104, the flow returns to image input step 101. 
0.136. In newest change image storage step 105, the input 
image from which the change components have been 
extracted in change component extraction Step 102 is Stored 
as a newest change image. In image output Step 106, the 
input image for which "CHANGE” is discriminated in 
image change discrimination Step 104 is output to a com 
munication path (e.g., a WAN or LAN) (not shown) to be 
transmitted, output to an image storage unit (not shown) to 
be stored, or output to an image display device to be 
displayed. 
0.137 Upon completion of the processing in image output 
step 106, the flow returns to image input step 101 to 
repeatedly execute the above processing, unless a processing 
end command is issued. 

0.138. In the above processing, an image change can be 
detected with simple processing, i.e., differential processing. 
An image change can therefore be detected at a Sufficiently 
high Speed without any dedicated device for processing an 
image of a large data amount. In addition, Since an image 
change is discriminated upon removal of an erroneously 
extracted component of an image change, an image change 
can be accurately detected. 
0.139. By outputting an image only when an image 
change is detected, the corresponding image can be output 
after its data amount is reduced. For example, by outputting 
only an image for which an image change is detected to a 
communication path, a Storage unit, or a display device, the 
transmission, Storage, or display data amount can be 
reduced. 

0140 FIG. 18 is a block diagram showing an example of 
the arrangement of a motion image processing apparatus for 
performing the processing in FIG. 17. 
0141 Note that a hardware arrangement for realizing the 
functions shown in FIG. 18 is the same as that shown in 
FIG 3. 

0.142 Referring to FIG. 18, an image input unit 111 
acquires a Still image from an image obtained by a Video 
camera, a digital motion image Stored in a disk unit, or the 
like, and Stores it in an input image Storage unit 112. 
0.143 Referring to FIG. 3, for example, the image input 
unit 111 may be constituted by a known image input unit 
which causes the Video capture device 27 to acquire a Still 
image (input image) from an image, obtained by performing 
a photographing operation with the Video camera 26, and 
stores the still image in the RAM 23 under the control of the 
CPU21 which operates in accordance with programs stored 
in the ROM 22 or the RAM 23. 
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0144. Alternatively, the image input unit 111 may be 
constituted by a known image input unit which reads, via the 
disk I/O 25, a still image (input image) from a digital motion 
image Stored in the disk I/O 25, and Stores the read image in 
the RAM 23 under the control of the CPU21 which operates 
in accordance with programs stored in the ROM 22 or the 
RAM 23. 

0145 Although not shown in FIG. 3, the image input unit 
111 may be constituted by a known image input unit which 
causes a digital Still camera to photograph a still image, and 
stores the image in the RAM 23 under the control of the CPU 
21 which operates in accordance with programs Stored in the 
ROM 22 or the RAM 23. As is apparent, the image input unit 
111 may be constituted by a combination of the above 
plurality of image input unit. 
0146 A change component extraction unit 113 compares 
an input image Stored in the input image Storage unit 112 
with a newest change image Stored in a newest change image 
Storage unit 116 to extract current image change compo 
nents. An erroneous extraction correction unit 114 detects 
and corrects a component, of the change components 
extracted by the change component extraction unit 113, 
which is considered as a component which has been erro 
neously extracted because of, e.g., flickering of a light 
Source or mixing of noise in a photoelectric Scanning unit, 
an electronic circuit unit, or the like. 
0147 An image change discrimination unit 115 receives 
the image change components which has been corrected by 
the input image Storage unit 14, and discriminates whether 
an image change has occurred. If the unit 115 discriminates 
that an image change has occurred, a newest change image 
Storage unit 116 reads out the corresponding input image 
Stored in the input image Storage unit 112, and Stores it as a 
newest change image. 
0.148. Each of the change component extraction unit 113, 
the erroneous extraction correction unit 114, and the image 
change discrimination unit 115 can be constituted by the 
CPU 21 which operates in accordance with programs Store 
din the ROM 22 or the RAM 23 in FIG. 3, and the RAM 23 
used as a work memory or the disk unit 24. AS is apparent, 
each unit may be constituted by a dedicated CPU and a 
dedicated RAM or disk unit, or dedicated hardware. 
0149) If “CHANGE" is detected by the image change 
discrimination unit 115, an image output unit 117 outputs the 
input image Stored in the input image Storage unit 112 to a 
communication path (e.g., a WAN or LAN) to transmit it, 
output to an image Storage unit to Store it, or output to an 
image display device to display it. 
0150. For example, referring to FIG. 3, the image output 
unit 117 can be constituted by a known image output unit 
which transmits an image to a communication path Such as 
a WAN or LAN via the communication device 28 under the 
control of the CPU 21 which operates in accordance with 
programs stored in the ROM 22 or the RAM 23. 
0151. Alternatively, the image output unit 117 my be 
constituted by a known image output unit which Stores part 
of a digital motion image in the disk unit 24 under the 
control of the CPU 21 which operates in accordance with 
programs stored in the ROM 22 or the RAM 23. In this case, 
the disk unit 24 may be a unit which can be used via a 
network Such as a LAN. 
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0152 Although not shown in FIG. 3, the image output 
unit 117 may be constituted by a known image output unit 
which continuously displayS Still images on the same portion 
on a display to display a motion image. AS is apparent, the 
image output unit 117 may be constituted by a combination 
of the above plurality of image output units, and may be used 
by properly Selecting the control programs for these units. 
0153. For example, referring to FIG. 3, the input image 
Storage unit 112 and the newest change image Storage unit 
116 may be constituted by the RAM 23 or the disk unit 24. 
AS is apparent, each of the Storage units 112 and 116 may be 
constituted by a dedicated Storage device. 
0154) Note that the input image storage unit 112 and the 
newest change image Storage unit 116 may be constituted by 
two image storage units 118a and 118b which are selectively 
used upon a Switching operation, as shown in FIG. 19. In 
this arrangement, every time an image change component is 
detected by the change component extraction unit 113, the 
roles of the image storage units 118a and 118b are switched 
in newest change image storage step 106 in FIG. 17. 
O155 ASSume that an image change is detected at a 
certain time point in the process of Sequentially Storing an 
input image in the image Storage unit 118a. In this case, the 
image Storage unit 118a is Switched to Serve as a Storage unit 
for Storing a newest change image, whereas the image 
Storage unit 118b is Switched to Serve as a storage unit for 
Storing an input image. 
0156 With this operation, the input image stored in the 
image storage unit 118a when the image change is detected 
is used as a newest change image afterward, and the pro 
cessing of copying an input image from the input image 
Storage unit 112 to the newest change image Storage unit 116 
in the case shown in FIG. 18 can be omitted. 

0157. Note that the image storage units 118a and 118b 
need not be used as Separate memories, but the above 
function can be realized by one memory with a bank 
Switching operation. 

0158. The processing contents in each step in FIG. 17 
will be described in detail with reference to the arrange 
ments of FIGS. 18 and 3. 

0159. In image input step 101, the image input unit 111 
acquires a still image from an image obtained by the Video 
camera 26 or a digital motion image Stored in the disk unit 
24. Alternatively, the image input unit 111 photographs a 
Still image using a digital still camera (not shown), and 
Stores the Still image in the input image Storage unit 112. 
0160 In change component extraction step 102, the input 
image Stored in the input image Storage unit 112 in the above 
manner is compared with the newest change image Stored in 
the newest change image Storage unit 116 to detect and 
extract current image change components. 
0.161 The processing in change component extraction 
step 102 is performed by calculating the pixel value differ 
ence (absolute value) between each pair of corresponding 
pixels (pixels at identical positions in the respective images) 
using the input image and the newest change image, and by 
extracting a pixel value difference exceeding a given thresh 
old value as an image change component. The following 
description will be made on the assumption that each pixel 
value difference is calculated by processing the respective 
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pixels of an image in the raster Scan order, as indicated by 
the arrow in FIG. 20. As is apparent, however, pixels may 
be processed concurrently. 

0162. In erroneous extraction correction step 103, a com 
ponent, of the change components extracted by the change 
component extraction unit 113 in change component extrac 
tion Step 102, which is considered as a component which has 
been erroneously extracted because of, e.g., flickering of a 
light Source or mixing of noise in a photoelectric Scanning 
unit, an electronic circuit unit, or the like is detected and 
corrected, thereby generating corrected image change com 
ponents. In addition, the Sum total of corrected image 
change components is obtained. 
0163. In this erroneous extraction correction processing, 

first of all, it is checked whether a change component 
extracted in change component extraction Step 102 Satisfies 
the following two conditions: 

0164 (1) a condition in which the pixel value dif 
ference (absolute value) (corresponding to a Subject 
pixel) between a given pair of corresponding pixels 
(pixels at identical positions in the respective 
images) of an input image and a newest change 
image is larger than a given value (threshold value 
1), and all the pixel value differences (absolute 
values) (corresponding to eight pixels adjacent to the 
Subject pixel (i.e., the currently processed pixel)) 
between pairs of corresponding pixels of the input 
image and the newest change image are equal to or 
Smaller than the given value (threshold value 1); and 

0165 (2) a condition in which a pixel value differ 
ence (absolute value) (corresponding to a Subject 
pixel) between a given pair of corresponding pixels 
of the input image and the newest change image is 
equal to or Smaller than the given value (threshold 
value 1), and all the pixel value differences (absolute 
values) (corresponding to eight pixels adjacent to the 
Subject pixel between pairs of corresponding pixels 
of the input image and the newest change image is 
larger than the given value (threshold value 1). 

0166 If condition (1) is satisfied, it is determined that an 
image change component is erroneously extracted. This 
value is not added to a total change amount (in this embodi 
ment, the Sum total of pixel value differences during pro 
cessing (corrected image change components) will be 
referred to as a total change amount. A total change amount 
is calculated by processing the respective pixels in the raster 
scan order, as indicated by the arrow in FIG. 20, in the same 
manner as the above calculation of pixel value differences). 
0167 If condition (2) is satisfied, the pixel value differ 
ence (absolute value) between the corresponding pixels is 
changed to the mean value of pixel value differences (abso 
lute values) at the positions of the Surrounding eight pixels, 
and the mean value is added to the total change amount. If 
neither condition (1) nor condition (2) is satisfied, the pixel 
value difference (absolute value) between the corresponding 
pixels itself is added to the total change amount. 
0168 That is, corrected image change components are 
defined such that the pixel value difference (absolute value) 
between pixels corresponding to condition (1), of two con 
ditions (1) and (2), is set to be 0, the pixel value difference 
(absolute value) between pixels corresponding to condition 
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(2) is set to be the mean value of pixel value differences 
(absolute values) at the positions of eight pixels around a 
Subject pixel, and a pixel value difference between pixels 
corresponding to neither condition (1) nor condition (2) is a 
pixel value difference (absolute value) extracted in change 
component extraction Step 102. 
0169. In image change discrimination step 104, an image 
change is discriminated on the basis of the Sum total (total 
change amount) of image change components corrected by 
the erroneous extraction correction unit 114 in erroneous 
extraction correction step 103. More specifically, the above 
total change amount is compared with a predetermined value 
(threshold value 2). If the total change amount is larger than 
threshold value 2, it is discriminated that “THERE IS 
CHANGE”. If the total change amount is not larger than 
threshold value 2 after all the pixels in the frame are 
processed, it is discriminated that “THERE IS NO 
CHANGE in the frame. 

0170 The flow chart of FIG. 21 shows an example of the 
contents of processing executed by the CPU 21 in change 
component extraction Step 102, erroneous extraction correc 
tion Step 103, and image change discrimination Step 104 in 
FIG. 17 in accordance with programs stored in the ROM 22 
or the RAM 23 in FG, 3. 

0171 In the processing shown in FIG. 21, the pixel value 
difference (absolute value) between each pair of correspond 
ing pixels of an input image and a newest change image is 
calculated. Of the calculated pixel value differences, only 
pixel Value differences each having a value exceeding a 
given value (threshold value 1) are added throughout the 
image. If the total value (total change amount) exceeds 
another given value (threshold value 2), it is discriminated 
that the input image has changed as compared with the 
newest change image, i.e., “THERE IS CHANGE”. If the 
total change amount of the entire image is equal to or Smaller 
than threshold value 2, it is discriminated that “THERE IS 
NO CHANGE. 

0172 Assume that the pixel value difference (absolute 
value) between a given pair of corresponding pixels exceeds 
threshold value 1, but all pixel value differences correspond 
ing to eight pixels adjacent to the Subject pixel having the 
above pixel value difference are equal to or Smaller than 
threshold value 1. In this case, it is determined that the pixel 
value difference at the Subject pixel position is an errone 
ously extracted component, i.e., a change component is 
erroneously extracted. Therefore, this value is not added to 
the total change amount. 

0173 Assume that the pixel value difference (absolute 
value) between a given pair of corresponding pixels is equal 
to or Smaller than a given value (threshold value 1), but all 
pixel value differences corresponding to eight pixels adja 
cent to the Subject pixel having the above pixel value 
difference are larger than threshold value 1. In this case, it 
is determined that extraction of an image change component 
has been omitted, and the pixel value difference at the 
Subject pixel position is changed to the mean value of the 
respective pixel value differences (absolute values) at the 
Surrounding eight pixel positions. This mean value is then 
added to the total change amount. 
0.174. The processing in this embodiment will be 
described with reference to the flow chart of FIG. 21. 
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0175 Referring to FIG. 21, in step S501, initialization 
processing required for erroneous extraction correction pro 
cessing using a nine-pixel area (3 pixels (vertical)x3 pixels 
(horizontal)) is performed. As described above, in order to 
determine erroneous extraction of an image change compo 
nent, pixel value differences corresponding to eight pixels 
around a Subject pixel position for determination of errone 
ous extraction must be obtained in advance. FIG. 20 shows 
this State. 

0176 Assume that a position A is a subject position for 
determination of erroneous extraction in FIG. 20. In this 
case, a nine-pixel area (3 pixels (vertical)x3 pixels (hori 
Zontal)) indicated by the hatched portion includes pixel 
positions (to be referred to as a noise discrimination Subject 
area hereinafter) as reference positions for discrimination of 
erroneous extraction concerning the Subject position A. 
Referring to FIG. 20, processing is performed in the raster 
Scan order. For this reason, in discriminating erroneous 
extraction concerning the Subject position A, a pixel value 
difference (absolute value) at a pixel position B required for 
Subsequent discrimination is calculated in advance. 
0177. The initialization processing in step S501 will be 
described in detail with reference to the flow chart of FIG. 
22. 

0178 Referring to FIG.22, in step S1001, a total change 
amount is set to zero. In step S1002, the difference in the 
number of pixels ((x+2) where X is the number of pixels in 
the main Scanning direction) between the pixel value cal 
culation position (position B in FIG. 20) and the subject 
position of noise discrimination (position A in FIG. 20) is 
set in a first temporary buffer (not shown). 
0179. In step S1003, the memory address of an output 
destination to which a pixel value difference calculation 
result is to be output and the memory address of an output 
destination to which a discrimination result indicating 
whether the calculated pixel value difference is larger than 
predetermined threshold value 1 is to be output are respec 
tively set in second and third temporary buffers (not shown). 
In this case, the output destinations of the pixel value 
difference and the comparison result indicating whether the 
pixel value difference is larger than threshold value 1 are 
independently ensured in free areas in the RAM 23. 
0180. In step S1004, a pixel position where a pixel value 
difference is to be calculated is Set as the head pixel position 
(the head position of a frame) in the raster Scan order in a 
fourth temporary buffer (not shown). In step S1005, a pixel 
value difference at the pixel position set in the fourth 
temporary buffer is calculated. This calculated pixel value 
difference is output to the pixel value difference output 
destination (a free area in the RAM 23) held in the second 
temporary buffer. 
0181. In this case, if the input image is a halftone image, 
the pixel value difference is, for example, the absolute value 
of the difference between Subject pixels. If the input image 
is a color image, the pixel value difference is, for example, 
the Sum of the absolute values of the differences between R, 
G, and B values of Subject pixels. 
0182. In step S1006, it is checked whether the pixel value 
difference calculated in step S1005 is larger than predeter 
mined threshold value 1. If YES in step S1006, the flow 
advances to step S1007. If NO in step S1006, the flow 
advances to step S1008. 
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0183 In step S1007, as a signal indicating that the pixel 
value difference at the Subject pixel position is larger than 
predetermined threshold value 1, “1” (also called a black 
pixel) is output to a bit map data holding area (the output 
destination of the discrimination result indicating that the 
pixel value difference is larger than threshold value 1) 
corresponding to the Subject pixel position Set in the third 
temporary buffer. The flow then advances to step S1009. 
0184. In step S1008, as a signal indicating that the pixel 
value difference at the Subject pixel position is equal to or 
Smaller than predetermined threshold value 1, “0” (also 
called a white pixel) is output to a bit map data holding area 
corresponding to the Subject pixel position. The flow then 
advances to step S1009. 
0185. In the RAM 23, the above bit map data holding 
area is a bit map image data area having the same Size as that 
of an image for which change detection is being performed. 
At each pixel position of the image for which change 
detection is being performed, binary image data (black or 
white pixel data) consisting of a corresponding pixel is to be 
held. 

0186. In step S1009, the pixel position set in the fourth 
temporary buffer is updated to Shift the pixel position, at 
which a pixel value difference is to be calculated, by one 
pixel ahead. In step S1010, the contents set in the second 
temporary buffer are updated to Shift the output destination 
of the pixel value difference calculation result by one pixel 
ahead. In addition, the contents Set in the third temporary 
buffer are updated to shift, by one pixel ahead, the output 
destination to which the discrimination result indicating that 
the calculated pixel value difference is larger or Smaller than 
predetermined threshold value 1 is to be output. 
0187. In step S1011, the value (the difference in the 
number of pixels between the pixel value difference calcu 
lation position and the Subject position of noise discrimina 
tion) set in the first temporary buffer is decreased by one. In 
step S1012, it is checked whether the value set in the first 
temporary buffer is zero. With this operation, it is checked 
whether all the pixels required for initialization have been 
processed. 

0188 If it is discriminated that the value in the first 
temporary buffer is Zero, it is determined that all the pixels 
required for initialization have been processed. The proceSS 
ing in step S101 in FIG. 6 is then terminated, and the flow 
returns to the initial processing routine. If the value in the 
first temporary buffer is not zero, the flow returns to step 
S1005 to further perform initialization processing. 
0189 In step S502 in FIG.21, a pixel value difference at 
the pixel position (Subject position of noise discrimination) 
set in the fourth temporary buffer is calculated. The calcu 
lated pixel value difference is output to the pixel value 
difference output destination held in the Second temporary 
buffer. In step S503, it is checked whether the pixel value 
difference calculated in step S502 is larger than predeter 
mined threshold value 1. If YES in step S503, the flow 
advances to step S504. If NO in step S503, the flow 
advances to step S505. 
0190. In step S504, as a signal indicating that the pixel 
value difference at the pixel value difference calculation 
position in step S502 is larger than predetermined threshold 
value 1, data of “1” (black pixel) is output to a bit map data 
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holding area corresponding to the Subject pixel position Set 
in the third temporary buffer. The flow then advances to step 
S506. 

0191 In step S505, as a signal indicating that the pixel 
value difference at the pixel value difference calculation 
position in step S502 is equal to or smaller than predeter 
mined threshold value 1, data of “0” (white pixel) is output 
to a bit map data holding area corresponding to the Subject 
pixel position. The flow then advances to step S506. 

0192) In step S506, whether the pixel value difference 
(absolute value) at a Subject position of noise discrimination 
(e.g., the position A in FIG. 20) satisfies condition (1) 
described above is discriminated. More specifically, whether 
the pixel value difference at the Subject position A exceeds 
threshold value 1, and the pixel value difference at each of 
eight pixel positions adjacent to the pixel position A is equal 
to or Smaller than threshold value 1 is discriminated in the 
following manner. 

0193 The binary image data stored in the bit map data 
holding area corresponding to the nine-pixel area (3 pixels 
(vertical)x3 pixels (horizontal)) (the noise discrimination 
subject area indicated by hatching in FIG. 20) around the 
Subject position A of noise discrimination are referred to 
check whether the central pixel of the noise discrimination 
Subject area is a black isolated point (only the central pixel 
is a black pixel, but all the Surrounding eight pixels are white 
pixels). With this operation, the above discrimination pro 
cessing is performed. If it is discriminated that the central 
pixel is a black isolated point, the flow advances to step 
S513. Otherwise, the flow advances to step S507. 
0194 In step S507, whether the pixel value difference 
(absolute value) at a Subject position of noise discrimination 
(e.g., the position A in FIG. 20) satisfies condition (2) 
described above is discriminated. More specifically, whether 
the pixel value difference at the Subject position A is equal 
to or Smaller than threshold value 1, and the pixel value 
difference at each of eight pixel positions adjacent to the 
pixel position A is larger than threshold value 1 is discrimi 
nated in the following manner. 
0.195 The binary image data stored in the bit map data 
holding area corresponding to the nine-pixel area (3 pixels 
(vertical)x3 pixels (horizontal)) (the noise discrimination 
subject area indicated by hatching in FIG. 20) centered on 
the Subject position A of noise discrimination are referred to 
check whether the central pixel of the noise discrimination 
Subject area is a white isolated point (only the central pixel 
is a white pixel, but all the Surrounding eight pixels are black 
pixels). With this operation, the above discrimination pro 
cessing is performed. If it is discriminated that the central 
pixel is a white isolated point, the flow advances to Step 
S508. Otherwise, the flow advances to step S509. 
0196) In step S508, the mean value of the pixel value 
differences (absolute values) at the eight pixel positions 
around the Subject position A in the nine-pixel area (3 pixels 
(vertical)x3 pixels (horizontal)) (the noise discrimination 
subject area indicated by hatching in FIG. 20) centered on 
the Subject position A of noise discrimination is calculated 
by referring to the area of the RAM 23 in which the pixel 
value difference calculation result is held. The obtained 
mean value is then Set as the pixel value difference at the 
Subject position A of noise discrimination. 
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0197). In step S509, whether the pixel value difference 
(absolute value) at the Subject position A of noise discrimi 
nation is larger than threshold value 1 is discriminated by 
referring to the binary image data Stored in the bit map data 
holding area corresponding to the Subject position A of noise 
discrimination and checking whether the pixel at the Subject 
position A of noise discrimination is a black pixel. If a black 
pixel is discriminated in step S509, the flow advances to step 
S510. Otherwise, the flow advances to step S513. 
0198 In step S510, the pixel value difference (the above 
mean value after the processing in step S508; the value 
calculated in step S502 after the processing in step S509) is 
added to the total change amount to obtain a new total 
change amount. In step S511, it is checked whether the total 
change amount updated in Step S510 is larger than prede 
termined threshold value 2. If YES in step S511, the flow 
advances to step S512. If NO in step S511, the flow advances 
to step S513. 
0199. In step S512, it is discriminated that an image 
change has occurred, and the processing in the flow chart of 
FIG. 21 is terminated. In step S513, it is checked whether 
all pixels have been processed. If YES in step S513, the flow 
advances to Step S514 to discriminate that no image change 
has occurred, and the processing in the flow chart of FIG. 21 
is terminated. If NO in step S513, the flow advances to step 
S515. 

0200. In step S515, processing is shifted to the next pixel. 
That is, both the pixel value difference calculation position 
and the Subject position of noise discrimination are shifted 
to the next pixels to Set a new Subject pixel for noise 
discrimination. The flow then returns to step S502. 
0201 In the above processing, a nine-pixel area (3 pixels 
(vertical)x3 pixels (horizontal)) centered on a Subject posi 
tion of noised discrimination may include a portion where 
no corresponding binary image data or no pixel value 
difference exists, as in a case wherein the above Subject 
position is at an end portion (upper, lower, left, or right end) 
of the image. In this case, Such a portion is handled as white 
pixel data or “0”. 
0202) If it is discriminated in image change discrimina 
tion Step 104 that an image change has occurred, the input 
image input in image input Step 101 and Stored in the input 
image Storage unit 112 is Stored as a newest change image 
in the newest change image Storage unit 116 in newest 
change image Storage Step 105. 

0203 If it is discriminated in image change discrimina 
tion Step 104 that an image change has occurred, the input 
image Stored in the input image Storage unit 112 is output to 
a communication path (a WAN or LAN) via the communi 
cation device 28 or the like to be transmitted, output to the 
disk unit 24 to be Stored, or output to an image display 
device (not shown) to be displayed in image output step 106. 
0204 As described above, according to the sixth embodi 
ment, fine change components dispersing randomly are 
extracted and removed, as erroneously extracted image 
change components, from change components extracted by 
comparison between a Subject image whose motion is to be 
detected and a newest change image. On the basis of the 
change components corrected in this manner, it can be 
determined whether the above image has undergone a 
change. Therefore, an image change can be detected without 
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being affected by, e.g., change components produced ran 
domly in the image because of flickering of a light Source or 
mixing of noise in a photoelectric Scanning unit, an elec 
tronic circuit unit, or the like. That is, an image change can 
be accurately detected. 
0205 The seventh embodiment of the present invention 
will be described next. 

0206. The seventh embodiment is another embodiment of 
the processing in change component extraction Step 102, 
erroneous extraction correction Step 103, and image change 
discrimination step 104 in the sixth embodiment. 
0207 FIG. 23 is a flow chart showing an example of the 
contents of processing executed by the CPU 21 in change 
component extraction Step 102, erroneous extraction correc 
tion Step 103, and image change discrimination Step 104 in 
the Seventh embodiment in accordance with programs Stored 
in the ROM 22 or the RAM 23 in FIG. 3. 

0208. In the processing shown in FIG. 23, the pixel value 
difference (absolute value) between each pair of correspond 
ing pixels is calculated using an input image and a newest 
change image. If each pixel value difference is larger than a 
given value (threshold value 1), it is determined that the 
corresponding Subject pixel has undergone a change (a pixel 
having undergone a change will be referred to as a change 
pixel hereinafter). If the number of change pixels in the 
entire input image is larger than a given value (threshold 
value 3), it is determined that the input image has changed 
as compared with the newest change image. That is, it is 
determined that an image change has occurred. 
0209 Assume that the pixel value difference (absolute 
value) between a given pair of corresponding pixels is larger 
than threshold value 1, but all pixel value differences cor 
responding to eight pixels adjacent to the Subject pixel 
having the above pixel value difference are equal to or 
Smaller than threshold value 1. In this case, it is determined 
that the pixel value difference at the Subject pixel position is 
an erroneously extracted component, i.e., an erroneously 
extracted change component. Therefore, this Subject pixel is 
not counted as a change pixel. 
0210 Assume that the pixel value difference (absolute 
value) between a given pair of corresponding pixels is equal 
to or smaller than threshold value 1, but all pixel value 
differences corresponding to eight pixels adjacent to the 
Subject pixel having the above pixel value difference are 
larger than threshold value 1. In this case, it is determined 
that extraction of an image change component has been 
omitted, and this Subject pixel is counted as a change pixel. 
0211 Similar to the sixth embodiment, the above change 
pixel discrimination processing is performed by processing 
the respective pixels in an image in the raster Scan order, as 
shown in FIG. 20, and the sum total of change pixels during 
processing will be referred to as the number of change 
pixels. AS is apparent, pixels may be processed concurrently. 

0212. The processing in this embodiment will be 
described below with reference to the flow chart of FIG. 23. 

0213 Referring to FIG. 23, in step S601, initialization 
processing required for erroneous extraction correction pro 
cessing using a nine-pixel area (3 pixels (vertical)x3 pixels 
(horizontal)) is performed as in the processing in step S501 
in FIG. 21. 
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0214. In step S601, processing is performed in the raster 
Scan order, as shown in FIG. 20. For this reason, in 
discriminating erroneous extraction concerning the Subject 
position A, a pixel value difference (absolute value) at the 
pixel position B which is required for the Subsequent dis 
crimination processing is calculated, and it is discriminated 
in advance whether each calculated pixel value difference is 
larger than predetermined threshold value 1. 
0215. If it is discriminated that a given pixel value 
difference is larger than predetermined threshold value 1, a 
black pixel is assigned. Otherwise, a white pixel is assigned. 
With this operation, binary image data consisting of pixels 
corresponding to the respective pixel positions of the image 
for which change detection is being performed are generated 
in advance. 

0216) The initialization processing in step S601 can be 
realized by executing the processing in the flow chart of 
FIG. 22, as in the initialization processing in step S501 in 
FIG. 21. 

0217. In the seventh embodiment, however, the second 
temporary buffer used in the sixth embodiment and the 
memory area for holding a pixel value difference itself are 
not required. For this reason, in the processing in Steps 
S1003, S1005, and S1010 in FIG.22, processing associated 
with the second temporary buffer in the sixth embodiment 
and the memory area for holding a pixel value difference 
itself is not required. 

0218. In the seventh embodiment, “SET TOTAL 
CHANGE AMOUNT TO ZERO” in step S1001 in FIG.22 
is replaced with “SET NUMBER OF CHANGE PIXELS 
TO ZERO 

0219. In step S602 in FIG.23, a pixel value difference at 
a pixel value difference calculation position (Subject position 
of noise discrimination) is calculated by the same method as 
in the sixth embodiment. In step S603, it is checked whether 
the pixel value difference calculated in step S602 is larger 
than predetermined threshold value 1. If YES in step S603, 
the flow advances to step S604. If NO in step S603, the flow 
advances to step S605. 
0220. In step S604, as a signal indicating that the pixel 
value difference at the pixel value difference calculation 
position in step S602 is larger than predetermined threshold 
value 1, data of “1” (black pixel) is output to a bit map data 
holding area corresponding to the Subject pixel position Set 
in a third temporary buffer (not shown). The flow then 
advances to step S606. 
0221) In step S605, as a signal indicating that the pixel 
value difference at the pixel value difference calculation 
position in Step S602 is equal to or Smaller than predeter 
mined threshold value 1, data of “0” (white pixel) is output 
to a bit map data holding area corresponding to the Subject 
pixel position. The flow then advances to step S606. 

0222. In step S606, similar to the sixth embodiment, 
whether the pixel value difference at the subject position of 
noise discrimination (e.g., the position A in FIG. 20) satis 
fies condition (1) described above is discriminated by check 
ing whether the Subject position A of noise discrimination is 
a black isolated point in the nine-pixel area (3 pixels 
(vertical)x3 pixels (horizontal)) (the noise discrimination 
subject area indicated by hatching in FIG. 20) centered on 
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the Subject position A. If the Subject position A is a black 
isolated point, the flow advances to step S612. Otherwise, 
the flow advances to step S607. 
0223) In step S607, similar to the sixth embodiment, 
whether the pixel value difference at the subject position of 
noise discrimination (e.g., the position A in FIG. 20) satis 
fies condition (2) described above is discriminated by check 
ing whether the Subject position A of noise discrimination is 
a white isolated point in the nine-pixel area (3 pixels 
(vertical)x3 pixels (horizontal)) (the noise discrimination 
subject area indicated by hatching in FIG. 20) centered on 
the Subject position A. If the Subject position A is a white 
isolated point, the flow advances to step S609. Otherwise, 
the flow advances to step S608. 
0224. In step S608, whether the pixel value difference 
(absolute value) at the Subject position A of noise discrimi 
nation is larger than threshold value 1 is discriminated by 
referring to the binary image data Stored in the bit map data 
holding area corresponding to the Subject position A of noise 
discrimination and checking whether the pixel at the Subject 
position A of noise discrimination is a black pixel. If the 
Subject position A is a black pixel, the flow advances to Step 
S609. Otherwise, the flow advances to step S612. 
0225. In step S609, the number of change pixels is 
increased by one to Set a new number of change pixels. In 
step S610, it is checked whether the number of change pixels 
updated in step S609 is larger than predetermined threshold 
value 3. If YES in step S610, the flow advances to step S611. 
If NO in step S610, the flow advances to step S612. 
0226. In step S611, it is discriminated that an image 
change has occurred, and the processing in the flow chart of 
FIG. 23 is terminated. In step S612, it is checked whether 
all pixels have been processed. If YES in step S612, the flow 
advances to Step S613 to discriminate that no image change 
has occurred. The processing in the flow chart of FIG. 23 is 
then terminated. If NO in step S612, the flow advances to 
step S614. 
0227. In step S614, processing is shifted to the next pixel. 
That is, both the pixel value difference calculation position 
and the Subject position of noise discrimination are shifted 
to the next pixels to Set a new Subject pixel for noise 
discrimination. The flow then returns to step S602. 
0228. In the above processing, a nine-pixel area (3 pixels 
(vertical)x3 pixels (horizontal)) centered on a Subject posi 
tion of noised discrimination may include a portion where 
no corresponding binary image data exists, as in a case 
wherein the above Subject position is at an end portion 
(upper, lower, left, or right end) of the image. In this case, 
this area is handled as white pixel data. 
0229. In the seventh embodiment, similar to the sixth 
embodiment, an image change can be detected without 
being affected by, e.g., change components produced ran 
domly in the image because of flickering of a light Source or 
mixing of noise in a photoelectric Scanning unit, an elec 
tronic circuit unit, or the like. That is, an image change can 
be accurately detected. 
0230. The eighth embodiment of the present invention 
will be described next. 

0231. In the sixth and seventh embodiments described 
above, as Subject pixel positions, two positions, i.e., "the 

Mar. 11, 2004 

Subject position of noise discrimination' and “the pixel 
value difference calculation position' like the positions. A 
and B in FIG.20 are set, and an appropriate difference ((the 
number of pixels of an image in the main Scanning direc 
tion)+two pixels) is set between the two positions. An image 
change is detected by performing raster Scanning once for 
every Still image. However, the present invention is not 
limited to this. 

0232 For example, raster Scanning may be performed 
twice for every still image. In the first Scanning operation, 
pixel value differences in one entire image are calculated, 
and binary image data representing a discrimination result 
indicating whether each calculated pixel value difference 
exceeds predetermined threshold value 1 is formed. In the 
Second Scanning operator for the Same Still image, noise 
discrimination and discrimination of the image as a change 
image may be performed. 
0233. In addition, the difference to be set between the two 
Subject pixel positions (the Subject position of noise dis 
crimination and the pixel value difference calculation posi 
tion) is not limited to (the number of pixels of an image in 
the main Scanning direction)+two pixels). For example, a 
difference of ((the number of pixels of an image in the main 
Scanning direction)x2+three pixels) may be set. 
0234. In this case, erroneous extraction discrimination 
can be performed by referring to a 25-pixel area (5 pixels 
(vertical)x5 pixels (horizontal)) centered on the Subject 
position of noise discrimination. For example, it is discrimi 
nated that a change component is erroneously extracted, if 
the central pixel in the 25-pixel area is a white pixel, but all 
the Surrounding 24 pixels are black pixels, or if 22 or more 
pixels of the Surrounding 24 pixels have values different 
from the value of the central pixel. 
0235. The ninth embodiment of the present invention will 
be described next. 

0236. In the ninth embodiment, as shown in FIG. 24, 
differential image forming step 107 is inserted between 
image input Step 101 and change component extraction Step 
102 in the procedure shown in FIG. 17 in the sixth to eighth 
embodiments. 

0237. In differential image forming step 107, differential 
processing using, e.g., a Sobel operator, is performed for an 
input image input in image input step 101 (an image having 
undergone differential processing will be referred to as a 
differential image hereinafter). Other processing steps 101 to 
106 are performed in the same manner as in the sixth to 
eighth embodiments. However, in change component 
extraction Step 102, the same processing as that in the Sixth 
to eighth embodiment is performed not for an input image 
but for a differential image. In addition, in newest change 
image Storage Step 105, a differential image is Stored instead 
of an input image. 
0238. With this operation, although the processing is 
complicated, the apparatus can be designed not to detect an 
image change due to a change in illumination. In Some 
application of the present invention, it is preferable that an 
image change due to a change in illumination be not 
detected. A similar effect can be expected in the Sixth to 
ninth embodiments as well depending on a method of Setting 
threshold values. In this embodiment, however, there is no 
need to consider a change in illumination in Setting a 
threshold value. 
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0239 FIG.25 is a block diagram showing an example of 
a motion image processing apparatus for performing the 
processing in FIG. 24. Note that the arrangement shown in 
FIG. 25 can be realized by the hardware shown in FIG. 3, 
as in the sixth to ninth embodiments. 

0240 More specifically, a differential image forming unit 
119 in FIG. 25 can be constituted by the CPU 21 which 
operates in accordance with programs Stored in the ROM 22 
or the RAM 23 in FIG. 3, and the RAM 23 used as work 
memory or the disk unit 24. The differential image forming 
unit 119 performs differential processing for an input image 
Stored in an input image Storage unit 112, and Stores the 
resultant differential image in a differential image Storage 
unit 120. 

0241. In addition, for example, the differential image 
storage unit 120 can be constituted by the RAM 23 or the 
disk unit 24 in FIG. 3, similar to the input image storage unit 
112 and a newest change image storage unit 116 in FIG. 25. 
AS is apparent, the respective Storage units 112,116, and 120 
may be constituted by dedicated Storage devices. 

0242. The remaining means in FIG. 25 are the same as 
those in the Sixth to ninth embodiments. However, a change 
component extraction unit 113 performs the Same processing 
as that in the Sixth to ninth embodiments with respect to a 
differential image Stored in the differential image Storage 
unit 120 instead of an input image Stored in the input image 
Storage unit 112. The newest change image Storage unit 116 
does not store an input image Stored in the input image 
Storage unit 112 as a newest change image but Stores a 
differential image Stored in the differential image Storage 
unit 120. 

0243 The arrangement shown in FIG. 25 may be 
replaced with the arrangement shown in FIG. 26, as in the 
Sixth to ninth embodiments. More specifically, the operation 
mode of the differential image storage unit 120 and the 
newest change image storage unit 116 in FIG. 25 can be 
changed Such that two image Storage units 118a and 118b are 
Selectively used upon a Switching operation, as shown in 
FIG. 26. With this arrangement, the processing of copying 
a differential image from the differential image Storage unit 
120 to the newest change image Storage unit 116, which is 
performed in the case shown in FIG. 25, can be omitted. 

0244. The first to ninth embodiments can be effectively 
applied to Video conference Systems and monitoring Sys 
temS. 

0245. The present invention can be practiced in other 
various forms without departing from its Spirit and Scope. 

0246. In other words, the foregoing description of 
embodiments has been given for illustrative purposes only 
and not to be construed as imposing any limitation in every 
respect. 

0247 The scope of the invention is, therefore, to be 
determined solely by the following claims and not limited by 
the text of the Specifications and alterations made within a 
Scope equivalent to the Scope of the claims fall within the 
true Spirit and Scope of the invention. 
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What is claimed is: 
1. An image processing apparatus comprising: 
a) input means for inputting a continuous image signal; 
b) detection means for detecting a frame change in an 

image by comparing the image Signal input by Said 
input means with a reference image Signal; and 

c) Storage means for updating/storing the image signal 
input by Said input means as the reference image Signal 
in units of frames in accordance with an output from 
Said detection means. 

2. An apparatus according to claim 1, wherein the refer 
ence image Signal is a newest change image Signal obtained 
when a newest change of frame changes in the past is 
detected. 

3. An apparatus according to claim 1, further comprising 
output means for outputting the image Signal outside in units 
of frames in accordance with an output from Said detection 
CS. 

4. An apparatus according to claim 3, wherein Said output 
means outputs the image Signal to an external unit via a 
communication path. 

5. An apparatus according to claim 1, wherein Said 
detection means calculates a pixel value difference between 
each pair of corresponding pixels using the image Signal and 
the reference image Signal, and determines, if a Sum total of 
pixel value differences in an entire frame is larger than a 
predetermined threshold value, that a frame change has 
occurred. 

6. An apparatus according to claim 1, wherein said 
detection means calculates a pixel value difference between 
each pair of corresponding pixels using the image Signal and 
the reference image Signal, determines, if a corresponding 
pixel value difference is larger than a first threshold value, 
that a pixel change has occurred, and determines, if the 
number of pixels having undergone changes in an entire 
frame is larger than a Second threshold value, that a frame 
change has occurred. 

7. An apparatus according to claim 6, wherein Said 
detection means determines that there is no change in a 
Subject image, even if a pixel value difference corresponding 
to the Subject pixel is larger than the first threshold value, in 
accordance with a detection result concerning a plurality of 
pixels adjacent to the Subject pixel. 

8. An apparatus according to claim 1, wherein Said 
detection means divides the image Signal and the reference 
image Signal into a plurality of blocks, calculates the Sum 
total of pixel value differences between corresponding pixels 
using the image Signal and the reference image Signal in 
units of blocks, determines, if the Sum total is larger than the 
first threshold value, that the corresponding block has under 
gone a change, and determines, if the number of blockS 
having undergone changes in the entire frame is larger than 
the Second threshold value, that a frame change has 
occurred. 

9. An apparatus according to claim 1, wherein Said 
detection means divides the image Signal and the reference 
image Signal into a plurality of blocks, calculates a pixel 
value difference between each pair of pixels corresponding 
to the image Signal and the reference image Signal, deter 
mines, if each pixel value difference is larger than the first 
threshold value, that a corresponding pixel has undergone a 
change, determines, if the number of pixels having under 
gone changes in the block, that the corresponding block has 
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undergone a change, and determines, if the number of blockS 
having undergone changes in an entire frame is larger than 
a third threshold value, that a frame change has occurred. 

10. An apparatus according to claim 9, wherein Said 
detection means determines that there is no change in a 
Subject image, even if a pixel value difference corresponding 
to the Subject pixel is larger than the first threshold value, in 
accordance with a detection result concerning a plurality of 
pixels adjacent to the Subject pixel. 

11. An apparatus according to claim 1, wherein Said 
detection means forms a differential image Signal by per 
forming differential processing for the image Signal, and 
detects a frame change on the basis of the differential image 
Signal. 

12. An apparatus according to claim 1, wherein Said 
image processing apparatus is applied to a video conference 
System. 

13. An apparatus according to claim 1, wherein Said 
image processing apparatus is applied to a monitoring 
System. 

14. An image processing apparatus comprising: 
a) input means for inputting a continuous image signal; 
b) change component extraction means for extracting 

change components between images by comparing the 
image Signal input by Said input means with a reference 
image Signal; 

c) erroneous extraction correction means for detecting and 
removing an erroneously extracted change component 
from the change components extracted by said change 
component extraction means, and 

d) image change discrimination means for discriminating 
an image change in the image Signal on the basis of the 
change component corrected by Said erroneous extrac 
tion correction means. 

15. An apparatus according to claim 14, wherein the 
reference image Signal is a newest change image signal 
obtained when a newest change of image changes in the past 
is detected. 

16. An apparatus according to claim 14, further compris 
ing Storage means for updating/storing the image Signal as 
the reference image Signal in accordance with an output 
from Said image change discrimination means. 

17. An apparatus according to claim 14, further compris 
ing output means for outputting the image Signal outside in 
accordance with an output from Said image change discrimi 
nation means. 

18. An apparatus according to claim 14, wherein Said 
change component extraction means forms a differential 
image Signal by performing differential processing for the 
image signal, and detects the change components on the 
basis of the differential image Signal. 

19. An apparatus according to claim 14, wherein Said 
image processing apparatus is applied to a video conference 
System. 
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20. An apparatus according to claim 14, wherein Said 
image processing apparatus is applied to a monitoring 
System. 

21. An image processing apparatus comprising: 

a) input means for inputting a continuous image signal; 
b) input image Storage means for Storing the image Signal 

input by Said input means, 

c) detection means for detecting an image change by 
comparing the image Signal input by Said input means 
with a reference image signal; and 

d) reference image storage means for updating/storing the 
image Signal input by Said input means as the reference 
image Signal in accordance with an output from Said 
detection means, 

wherein Said input image Storage means and Said refer 
ence image Storage means are constituted by two image 
Storage means, whose roles are Switched in accordance 
with an output from Said detection means. 

22. An apparatus according to claim 21, further compris 
ing output means for outputting the image Signal in Said 
input image Storage means outside in accordance with an 
output from Said detection means. 

23. An image processing method comprising: 

a) the input step of inputting a continuous image signal; 
b) the detection step of detecting a frame change in an 

image by comparing the image Signal input in the input 
Step with a reference image Signal; and 

c) the Storage Step of updating/storing the image Signal 
input in the input Step as the reference image Signal in 
units of frames in accordance with an output in the 
detection Step. 

24. An image processing method comprising: 

a) the input step of inputting a continuous image signal; 
b) the change component extraction step of extracting 

change components between images by comparing the 
image Signal input in the input Step with a reference 
image Signal; 

c) the erroneous extraction correction Step of detecting 
and removing an erroneously extracted change com 
ponent from the change components extracted in the 
change component extraction Step; and 

d) the image change discrimination step of discriminating 
an image change in the image Signal on the basis of the 
change component corrected in the erroneous extrac 
tion correction Step. 


