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MONITORING SYSTEMAND IMAGING SYSTEM 

BACKGOUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a monitoring sys 
tem capable of detecting that a perSon enters a monitoring 
area from an area outside the monitoring area, or a perSon 
exists from the monitoring area to the area outside the 
monitoring area. 
0003. The present invention relates to a monitoring 
device capable of imaging a characteristic part Such as the 
face of an entering perSon. 
0004. The present invention relates to a monitoring 
device capable of monitoring a place which cannot be 
monitored by an imaging device Such as a CCD (Charge 
Coupled Device) camera in the night, for example. 
0005 The present invention relates to an imaging system 
for intermittently recording a picked-up image of a Subject 

0006 2. Description of the Prior Art 
0007 1) An example of a conventional monitoring sys 
tem for prevention is one for always imaging a monitoring 
area using a Video camera, and displaying a picked-up image 
on a monitor as well as recording the picked-up image on a 
Video tape. In Such a monitoring System, an image projected 
on the monitor must be always monitored by a Supervisor in 
order to know that a person enters the monitoring area from 
an area outside the monitoring area. 
0008 An object of the present invention is to provide a 
monitoring System capable of automatically detecting and 
reporting to a Supervisor that a perSon enters a monitoring 
area from an area outside the monitoring area. 
0009. Another object of the present invention is to pro 
vide a monitoring System capable of automatically detecting 
that a perSon enters a monitoring area from an area outside 
the monitoring area and Starting the recording of a picked-up 
image at the time point. 
0.010 Still another object of the present invention is to 
provide a monitoring System capable of automatically 
detecting and reporting to a Supervisor that a perSon exits 
from a monitoring area to an area outside the monitoring 
aca. 

0.011) 2) A monitoring video camera is set for prevention 
in a convenience Store, a bank, and So forth, So that an image 
picked up by the video camera is recorded on a VTR (Video 
Tape Recorder), and is made use of for criminal investiga 
tion. 

0012. In the conventional VTR, however, the whole of a 
monitoring area is imaged and recorded. In cases Such as a 
case where a crime occurred, the face of a criminal recorded 
on the VTR cannot, in Some cases, be Sufficiently recog 
nized. Even in a case where almost all of perSons are absent, 
for example, in the night, recording is always made on the 
VTR, so that a huge amount of a video tape or the like is 
required, and it takes long to make a Search at a later time. 
0013 An object of the present invention is to provide a 
monitoring device capable of easily recording a face image 
important to specify an individual. 
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0014 3) In the place where there is no predetermined 
illuminance, for example, in the night, an image cannot be 
obtained by an imaging device Such as a CCD camera. 
Therefore, the imaging device cannot be used as a monitor 
ing camera for prevention. On the other hand, an infrared 
camera measures, on the basis of the amount of infrared rays 
emitted from an object, the temperature of the object, 
converts the temperature distribution of the object into an 
amount which can be recognized by a perSon, and outputs 
the amount to a monitor or the like. 

0015 The infrared camera can output, if there is an 
object, an image based on the quantity of heat of the object 
depending on emitted infrared rays irrespective of illumi 
nance, So that it is considered that the infrared camera is 
utilized as a monitoring camera in the place where the CCD 
camera is poor at monitoring, for example, in the night. 

0016. In the above-mentioned infrared camera, however, 
all objects are respectively outputted as images correspond 
ing to their quantities of heat. In order to judge whether or 
not the image is a perSon, an operator must make the 
judgment by observing the monitor or the like, resulting in 
band operability. 

0017. An object of the present invention is to provide a 
monitoring device capable of easily doing monitoring even 
in the place where there is no illuminance, for example, in 
the night. 
0018 4When an object which is very slowly moving is 
imaged, for example, a plant or a living thing in the growth 
process, a Subject has been conventionally recorded for each 
predetermined time period. 

0019. An object of the present invention is to provide an 
imaging System capable of recording a picked-up image of 
a Subject every time the amount of movement of the Subject 
from the previous time when the picked-up image was 
recorded becomes not less than a predetermined amount. 

SUMMARY OF THE INVENTION 

0020. A first monitoring system according to the present 
invention is characterized by comprising an imaging device 
for imaging a monitoring area, and means for detecting 
information relating to the movement of an object in the 
monitoring area on the basis of an output of the imaging 
device. 

0021. It is preferable to provide means for judging 
whether or not Somebody enters the monitoring area on the 
basis of the information relating to the movement of the 
object. It is preferable to provide reporting means for 
reporting, when it is judged that Somebody enters the 
monitoring area, to a Supervisor that Somebody enters the 
monitoring area. 
0022. It is preferable to provide a recording device for 
recording an image picked up by the imaging device, and 
means for Starting the recording by the recording device 
when it is judged that Somebody enters the monitoring area. 
0023. It is preferable to provide a recording device for 
recording an image picked up by the imaging device, 
reporting means for reporting, when it is judged that Some 
body enters the monitoring area, to a Supervisor that Some 
body enters the monitoring area, and means for Starting the 
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recording by the recording device when it is judged that 
Somebody enters the monitoring area. 
0024. An entering person detecting Sensor may be pro 
Vided in an entrance path of a person entering the monitoring 
area So that the imaging device is operated when the entering 
perSon is detected by the entering perSon detecting Sensor. It 
is preferable that a power Supply comprising a Solar battery 
and a storage battery Storing power obtained by the Solar 
battery Supplies the power to the imaging device. 

0.025. An example of the information relating to the 
movement of the object is a motion vector corresponding to 
a detecting area or motion vectors corresponding to a 
plurality of detecting areas Set in an imaging area of the 
imaging device. 

0026. The resolution of the imaging device may be a 
Sufficiently low resolution to judge the presence or absence 
of the movement of the object. 
0027. A second monitoring system according to the 
present invention is characterized by comprising an imaging 
device for imaging a monitoring area, means for detecting 
information relating to the movement of an object in the 
monitoring area on the basis of an output of the imaging 
device, means for judging whether or not a person to be 
monitored exits from the monitoring area on the basis of the 
information relating to the movement of the object, and 
reporting means for reporting, when it is judged that the 
person to be monitored exits from the monitoring area, to a 
Supervisor that the person to be monitored exits from the 
monitoring area. 
0028. A third monitoring system according to the present 
invention is characterized by comprising first imaging 
means for imaging a monitoring area, detection means for 
detecting the movement of an object in the monitoring area 
on the basis of an output of the first imaging means, and 
Second imaging means for imaging, when the movement of 
the object in the monitoring area is detected, a moving 
portion. 

0029. An example of the second imaging means is one 
for enlarging the moving portion and imaging the enlarged 
moving portion. 

0030 The first imaging means comprises a monitoring 
camera for imaging the whole monitoring area, and the 
Second imaging means comprises a close-up camera for 
taking a close-up of a part of the monitoring area and 
imaging the part whose close-up has been taken. The first 
imaging means and the Second imaging means may be 
constituted by one video camera having a Zoom mechanism. 
0031. There may be provided a recording device, a Switch 
for Switching an output of the first imaging means and an 
output of the Second imaging means and feeding the output 
obtained by the Switching to the recording device, and 
control means for controlling the Switch Such that the output 
of the first imaging means is fed to the recording device 
when the movement of the object in the monitoring area is 
not detected, while the output of the Second imaging means 
is fed to the recording device when the movement of the 
object in the monitoring area is detected. 

0032. It is preferable that an identifier for making iden 
tification as to which of the output of the first imaging device 
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and the output of the Second imaging device is recorded is 
recorded by the recording device. 
0033. It is preferable to make, in reproducing an image 
recorded by the recording device, the Speed at which an 
image picked up by the Second imaging means is reproduced 
lower than the Speed at which an image picked up by the first 
imaging means is reproduced. 
0034. There may be provided a recording device, and 
means for recording the output of the Second imaging device 
by the recording device only when the movement of the 
object in the monitoring area is detected. 
0035 A fourth monitoring system according to the 
present invention is characterized by comprising detection 
means for detecting the movement of an object in a moni 
toring area by a signal change obtained on the basis of the 
amount of infrared rays in the monitoring area, and output 
means for Outputting the results of the detection by the 
detection means. 

0036) A fifth monitoring system according to the present 
invention is characterized by comprising an infrared camera 
for receiving infrared rays emitted from an object in a 
monitoring area, detection means for detecting the move 
ment of the object in the monitoring area on the basis of a 
Signal change proportional to the intensity of the infrared 
rays outputted from the infrared camera, and output means 
for outputting the results of the detection by the detection 
CS. 

0037. It is preferable that the fourth monitoring system or 
the fifth monitoring System according to the present inven 
tion is provided with a warning device, and means for 
driving the warning device on the basis of the output of the 
detection means. 

0038. It is preferable that the fourth monitoring system or 
the fifth monitoring System is provided with a Video camera 
for imaging the monitoring area, and means for driving the 
Video camera on the basis of the output of the detection 
CS. 

0039. An imaging system according to the present inven 
tion is an imaging System for intermittently recording a 
picked-up image of a Subject, characterized by comprising 
an imaging device for imaging the Subject, movement 
amount measurement means for measuring the amount of 
movement of the subject from the previous time when the 
picked-up image was recorded on the basis of an output of 
the imaging device, and means for recording the picked-up 
image obtained by the imaging device when the amount of 
movement of the subject from the previous time when the 
picked-up image was recorded becomes not less than a 
predetermined amount. 
0040. There may be provided means for recording, unless 
the amount of movement of the subject from the previous 
time when the picked-up image was recorded becomes not 
less than a predetermined amount before a predetermined 
time period has elapsed since the previous time when the 
picked-up image was recorded, the picked-up image 
obtained by the imaging device at the time point where the 
predetermined time period has elapsed since the previous 
time when the picked-up image was recorded. 
0041. The foregoing and other objects, features, aspects 
and advantages of the present invention will become more 
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apparent from the following detailed description of the 
present invention when taken in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.042 FIG. 1 is a diagram showing the schematic con 
figuration of a first monitoring System; 
0.043 FIG. 2 is a block diagram showing the electrical 
configuration of the first monitoring System; 
0044 FIG. 3 is a schematic view showing a plurality of 
detecting areas Set in a imaging area of a Video camera; 
004.5 FIG. 4 is a schematic view showing a plurality of 
small areas in the detecting area shown in FIG. 3; 
0.046 FIG. 5 is a schematic view showing a plurality of 
Sampling points and one representative point which are Set 
in the Small area shown in FIG. 4; 

0047 FIGS. 6a and 6b are schematic views respectively 
showing a picked-up image in a case where no perSon enters 
a monitoring area and a picked-up image in a case where a 
perSon enters the monitoring area; 
0048 FIGS. 7a and 7b are schematic views respectively 
showing a motion vector in each of detecting areas in a case 
where no person enters a monitoring area and a motion 
vector in each of the detecting areas in a case where a perSon 
enters the monitoring area; 
0049 FIG. 8 is a flow chart showing the procedure for 
entrance monitoring processing: 
0050 FIG. 9 is a flow chart showing another example of 
entrance monitoring processing: 
0051 FIG. 10 is a block diagram showing the electrical 
configuration of a Second monitoring System; 
0.052 FIG. 11 is a flow chart showing the procedure for 
entrance monitoring processing: 
0.053 FIG. 12 is a flow chart showing another example 
of entrance monitoring processing; 
0.054 FIG. 13 is a block diagram showing the electrical 
configuration of a third monitoring System; 

0.055 FIG. 14 is a schematic view showing an inner area 
and an outer area which are Set in a monitoring area; 
0056 FIGS. 15a, 15b and 15c are schematic views for 
explaining the outline of exit monitoring processing, 
0057 FIG. 16 is a flow chart showing the procedure for 
exit monitoring processing, 

0.058 FIG. 17 is a block diagram showing the electrical 
configuration of a fourth monitoring System; 
0059 FIG. 18 is a block diagram showing the electrical 
configuration of a fifth monitoring System; 

0060 FIG. 19 is a block diagram showing the electrical 
configuration of a Sixth monitoring System; 

0061 FIGS. 20a and 20b are schematic views showing 
an image picked up by an infrared camera; 
0.062 FIG. 21 is a block diagram showing the electrical 
configuration of an imaging System; 
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0063 FIG. 22 is a flow chart showing the procedure for 
recording control processing performed by a CPU, and 
0064 FIG. 23 is a flow chart showing another example 
of recording control processing. 

DETAILED DESCRIPTION OF THE 
EPREFERRED EMBODIMENTS 

0065 Embodiments of the present invention will be 
described while referring to the drawings. 
0066 1 Description of First Monitoring System 
0067 FIG. 1 illustrates the schematic configuration of a 

first monitoring System capable of detecting that a perSon 
enters a monitoring area from an area outside the monitoring 
aca. 

0068 The first monitoring system comprises a video 
camera 1 for imaging a monitoring area 100, a monitor 2 for 
displaying an image picked up by the Video camera 1, a 
recording device 3 for recording the image picked up by the 
Video camera 1, and a monitoring control device 4. 
0069 FIG. 2 illustrates the electrical configuration of the 

first monitoring System. 

0070 An output of the video camera 1 is fed to the 
monitor 2, the recording device 3, and the monitoring 
control device 4. The image picked up by the Video camera 
1 is always displayed on the monitor 2. The recording device 
3 is controlled on the basis of a control signal from the 
monitoring control device 4. 
0071. The monitoring control device 4 comprises an 
analog-to-digital converter (ADC) 41, a motion vector 
detecting circuit 42, a CPU 43, an alarm 44, a during 
monitoring display lamp 45, and an operating unit 46. The 
CPU 43 comprises a ROM (not shown) storing its program 
and the like and a RAM (not shown) storing necessary data. 
0072 The ADC 41 converts an analog image signal 
outputted from the Video camera 1 into a digital image 
Signal. The digital image Signal outputted from the ADC 41 
is fed to the motion vector detecting circuit 42. 
0073. The motion vector detecting circuit 42 detects for 
each frame motion vectors (information relating to the 
movement) for a plurality of detecting areas E set in an 
image area (a monitoring area) 100 of the video camera 1, 
as shown in FIG. 3, on the basis of a representative point 
matching method. 
0074 More specifically, each of the detecting areas E is 
further divided into a plurality of Small arease, as shown in 
FIG. 4. As shown in FIG. 5, a plurality of sampling points 
S and one representative point R are Set in each of the Small 
CS C. 

0075. A difference between the image signal level at each 
of the Sampling points S in the Small area e in the current 
frame and the image Signal level at the representative point 
R in a corresponding Small area e in the preceding frame, 
that is, a correlated value at each of the Sampling points is 
found for each of the detecting areas E. For each of the 
detecting areas E, the Sum of correlated values at the 
Sampling points S which are the Same in deviation from the 
representative points R in all the Small areas e in the 
detecting area E is found (a value obtained is hereinafter 
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referred to as an accumulated correlated value). Conse 
quently, accumulated correlated values whose number cor 
responds to the number of the Sampling points S in one of 
the Small arease are found for each of the detecting areas E. 
0.076 Deviation of the sampling point S having the 
minimum accumulated correlated value, that is, having the 
highest correlation in each of the detecting areas E is 
extracted as a motion vector (the movement of an object) in 
the detecting area E. 
0077. When no person enters the monitoring area 100 as 
shown in FIG. 6a, the magnitude of a motion vector in each 
of the detecting areas E is less than a predetermined value as 
shown in FIG. 7a. When a person enters the monitoring area 
100 as shown in FIG. 6b, the magnitude of a motion vector 
in the detecting area E on which an entering perSon Q is 
projected is not less than the predetermined value as shown 
in FIG 7b. 

0078. A motion vector for each of the detecting areas E 
which is detected by the motion vector detecting circuit 42 
is fed to the CPU 43. The CPU 43 performs entrance 
monitoring processing on the basis of the motion vectors for 
the detecting areas E which are inputted for each frame. 
007.9 FIG. 8 shows the procedure for entrance monitor 
ing processing performed by the CPU 43. The entrance 
monitoring processing shown in FIG. 8 is processing effec 
tive in detecting an entering perSon Such as a thief, to report 
the entering person to a Supervisor. 
0080. The during-monitoring display lamp 45 is first 
turned on (step 1). When motion vectors, which correspond 
to one frame, for the respective detecting areas E are 
inputted (step 2), it is judged whether or not an object moves 
in at least one of the detecting areas E (Step 3). 
0081. When it is judged that the object does not move in 
any of the detecting areas E (NO at Step 3), the program is 
returned to the Step 1. Consequently, the processing at the 
StepS 1, 2 and 3 is always repeatedly performed. 
0082) When it is judged at the step 3 that the object 
moves in at least one of the detecting areas E, it is judged 
that a person enters the monitoring area, So that the alarm 44 
is driven to report to the Supervisor that a person enters the 
monitoring area, and recording by the recording device 3 is 
Started to record the perSon entering the monitoring area 
(step 4). Further, the during-monitoring display lamp 45 is 
turned off. 

0.083. Thereafter, when the Supervisor enters an alarm 
Stop command using the operating unit 46 (YES at Step 5), 
the driving of the alarm 44 is stopped (step 6). 
0084. When the Supervisor enters a recording stop com 
mand using the operating unit 46 (YES at step 7), the 
recording by the recording device 3 is stopped (step 8). The 
program is returned to the Step 1. 
0085 FIG. 9 shows the procedure for another entrance 
monitoring processing performed by the CPU 43. The 
entrance monitoring processing shown in FIG. 9 is proceSS 
ing effective in detecting and reporting to the Supervisor in 
a store or the like that a customer Visited the Store, and 
causing the Supervisor to check the customer. 
0.086 The during-monitoring display lamp 45 is first 
turned on (step 11). When motion vectors, which correspond 
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to one frame, for the respective detecting areas E are 
inputted (step 12), it is judged whether or not an object 
moves in at least one of the detecting areas E (Step 13). 
0087 When it is judged that the object does not move in 
any of the detecting areas E (NO at Step 13), the program is 
returned to the Step 11. Consequently, the processing at the 
StepS 11, 12 and 13 is always repeatedly performed. 
0088. When it is judged at the step 13 that the object 
moves in at least one of the detecting areas E, it is judged 
that a person enters the monitoring area, So that the alarm 44 
is driven to report to the Supervisor that a person enters the 
monitoring area, and recording by the recording device 3 is 
Started to record the perSon entering the monitoring area 
(step 14). Further, the during-monitoring display lamp 45 is 
turned off. 

0089. Thereafter, when a predetermined time period T1, 
for example, 10 seconds has elapsed (YES at step 15), the 
driving of the alarm 44 is stopped (step 16). 
0090 Thereafter, when the motion vectors, which corre 
spond to one frame, for the respective detecting areas E are 
inputted (step 17), it is judged whether or not the object 
moves in at least one of the detecting areas E (Step 18). 
When the object moves in at least one of the detecting areas 
E, the program is returned to the Step 17. Until it is judged 
at the step 18 that the object does not move in any of the 
detecting areas E, the processing at the StepS 17 and 18 is 
repeated. 

0091. When it is judged at the step 18 that the object does 
not move in any of the detecting areas E, it is judged that the 
perSon entering the monitoring area exits from the monitor 
ing area. Thereafter, the recording by the recording device 3 
is stopped (step 20) after an elapse of a predetermined time 
period T2, for example, one minute (step 20). The program 
is returned to the step 11. 
0092] 2 Description of Second Monitoring System 
0093 FIG. 10 illustrates the electrical configuration of a 
Second monitoring System capable of detecting that a perSon 
enters a monitoring area from an area outside the monitoring 
aca. 

0094. The second monitoring system comprises a video 
camera 201 for imaging a monitoring area 100, an analog 
to-digital converter (ADC) 202 for converting an image 
Signal outputted from the Video camera 201 into a digital 
Signal, a monitor 203 for displaying an image picked up by 
the video camera 201 on the basis of the digital signal 
obtained by the ADC 202, a digital recording device 204 for 
recording the digital signal obtained by the ADC 202, an 
entering perSon detecting Sensor 205 arranged in a place 
which is expected to be the entrance of an entrance path to 
the monitoring area 100, a monitoring control device 206, 
and a power Supply 210 for Supplying power of each of the 
devices. 

0095. An example of the digital recording device 204 is 
one for recording the digital signal on an optical disk device 
such as an MO (Magneto-Optic) or a CDR (Compact 
Disc-Recordable). An example of the entering person detect 
ing Sensor 205 is a photoelectric detector or a magnetometric 
Sensor. An example of the power Supply 210 is one com 
prising a Solar battery 211 and a storage battery 212 Storing 
power obtained by the Solar battery 211. 
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0096. The monitoring control device 206 comprises a 
motion vector detecting circuit 221, a CPU 222, an alarm 
223, a during-monitoring display lamp 224, and an operating 
unit 225. An output of the entering perSon detecting Sensor 
205 is inputted to the CPU 222. The CPU 222 carries out the 
on-off control of the power Supplies of the Video camera 
201, the ADC 202 and the monitor 203, and controls a 
recording operation of the digital recording device 204. 
0097 Although in the second monitoring system, power 
is always Supplied to the entering perSon detecting Sensor 
205 and the monitoring control device 206 from the power 
supply 210, the power supplies of the video camera 201, the 
ADC 202 and the monitor 203 are turned off. 

0.098 FIG. 11 shows the procedure for entrance moni 
toring processing performed by the CPU 222. 
0099. The during-monitoring display lamp 224 is first 
turned on (step 51). The CPU 222 waits until an entering 
perSon is detected by the entering perSon detecting Sensor 
205 (step 52). When the entering person is detected by the 
detecting Sensor 205, the power Supplies of the Video camera 
201, the ADC 202 and the monitor 203 are turned on (step 
53). 
0100. Thereafter, when motion vectors, which corre 
spond to one frame, for respective detecting areas E are 
inputted (step 54), it is judged whether or not an object 
moves in at least one of the detecting areas E (Step 55). 
0101 When it is judged that the object does not move in 
any of the detecting areas E (NO at step 55), it is judged 
whether or not a predetermined time period T0 (for example, 
five minutes) has elapsed since the power Supply of the 
video camera 201 was turned on at the foregoing step 53 
(step 62). Unless the predetermined time period T0 has 
elapsed since the power Supply of the Video camera 201 was 
turned on, the program is returned to the Step 54. The 
processing at the steps 54, 55 and 62 is repeated. 
0102) When the answer is in the affirmative at the step 62 
after the processing at the steps 54, 55 and 62 is repeated, 
that is, when the movement of the object is not detected until 
the predetermined time period TO has elapsed since the 
power Supply of the Video camera 201 was turned on, the 
power supplies of the video camera 201, the ADC 202 and 
the monitor 203 are turned off (step 61). The program is 
returned to the step 51. 
0103) When it is judged at the step 55 that the object 
moves in at least one of the detecting areas E, it is judged 
that a perSon enters the monitoring area, So that the alarm 
223 is driven to report to a Supervisor that a perSon enters the 
monitoring area, and recording by the recording device 204 
is started to record the person entering the monitoring area 
(step 56). Further, the during-monitoring display lamp 224 
is turned off. 

0104. Thereafter, when the Supervisor enters an alarm 
stop command using the operating unit 225 (YES at step 57), 
the driving of the alarm 223 is stopped (step 58). 
0105. When the Supervisor enters a recording stop com 
mand using the operating unit 225 (YES at step 59), the 
recording by the recording device 204 is stopped (step 60). 
The power supplies of the video camera 201, the ADC 202 
and the monitor 203 are turned off (step 61). The program is 
returned to the step 51. 
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0106 FIG. 12 shows the procedure for another entrance 
monitoring processing performed by the CPU 222. 

0107 The during-monitoring display lamp 224 is first 
turned on (step 71). The CPU 222 waits until an entering 
perSon is detected by the entering perSon detecting Sensor 
205 (step 72). When the entering person is detected by the 
detecting Sensor 205, the power Supplies of the Video camera 
201, the ADC 202 and the monitor 203 are turned on (step 
73). 
0108. Thereafter, when motion vectors, which corre 
spond to one frame, for the respective detecting areas E are 
inputted (step 74), it is judged whether or not an object 
moves in at least one of the detecting areas E (Step 75) 
0109 When it is judged that the object does not move in 
any of the detecting areas E (NO at step 75), it is judged 
whether or not a predetermined time period T0 (for example, 
five minutes) has elapsed since the power Supply of the 
video camera 201 was turned on at the foregoing step 73 
(step 84). Unless the predetermined time period T0 has 
elapsed since the power Supply of the Video camera 201 was 
turned on, the program is returned to the Step 74. The 
processing at the steps 74, 75 and 84 is repeated. 

0110. When the answer is in the affirmative at the step 84 
after the processing at the steps 74, 75 and 84 is repeated, 
that is, when the movement of the object is not detected until 
the predetermined time period TO has elapsed since the 
power Supply of the Video camera 201 was turned on, the 
power Supplies of the video camera 201, the ADC 202 and 
the monitor 203 are turned off (step 83). The program is 
returned to the step 71. 

0111) When it is judged at the step 75 that the object 
moves in at least one of the detecting areas E, it is judged 
that a person enters the monitoring area, So that the alarm 
223 is driven to report to a Supervisor that a perSon enters the 
monitoring area, and recording by the recording device 204 
is started to record the person entering the monitoring area 
(step 76). Further, the during-monitoring display lamp 224 
is turned off. 

0112 Thereafter, when a predetermined time period T1, 
for example, 10 seconds has elapsed (YES at step 77), the 
driving of the alarm 223 is stopped (step 78). 

0113. Thereafter, when motion vectors, which corre 
spond to one frame, for the respective detecting areas E are 
inputted (step 79), it is judged whether or not the object 
moves in at least one of the detecting areas E (Step 80). 
When the object moves in at least one of the detecting areas 
E, the program is returned to the step 79. Until it is judged 
at the step 80 that the object does not move in any of the 
detecting areas E, the processing at the steps 79 and 80 is 
repeated. 

0114. When it is judged at the step 80 that the object does 
not move in any of the detecting areas E, it is judged that the 
perSon entering the monitoring area exits from the monitor 
ing area. Thereafter, the recording by the recording device 
204 is stopped (step 82) after an elapse of a predetermined 
time period T2, for example, one minute (step 81). The 
power supplies of the video camera 201, the ADC 202 and 
the monitor 203 are turned off (step 83). The program is 
returned to the step 71. While the power supply of the video 
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camera 210 is being turned on, the power Supply of the 
entering perSon detecting Sensor 205 may be turned off. 

0115 According to the above-mentioned second moni 
toring System, it is possible to monitor the entrance of a 
person from a gate, a wall, etc. around a house, for example, 
by the entering perSon detecting Sensor 205, and monitor the 
entrance of the perSon into the house using the Video camera 
2O1. 

0116. In the above-mentioned second monitoring system, 
the power supply of the video camera 201 is not always 
turned on, and the power Supply of the Video camera 201 is 
turned on when an entering perSon is detected by the 
entering perSon detecting Sensor 205, So that the power 
consumption can be reduced. 

0.117) Since the power of the whole system is supplied by 
the power supply 210 comprising the Solar battery 211 and 
the Storage battery 212, the entrance can be monitored even 
in a monitoring area to which no power is usually Supplied. 

0118 When the digital recording device is used as in the 
above-mentioned Second monitoring System, there are 
advantages that follow, as compared with an analog record 
ing device Such as a VTR. That is, the digital recording 
device can record, in addition to image information, infor 
mation for retrieving an image represented by the image 
information, for example, a motion vector of the image, So 
that a desired image is easy to retrieve. Further, the Speed for 
retrieval is high. When a recorded image is transmitted to a 
monitoring chamber, and is displayed or recorded in the 
monitoring chamber, it is possible to make digital transmis 
Sion. Therefore, the recorded image is hardly degraded by 
the transmission, So that it is possible to more clearly display 
or record the image. Since the retrieval is easy, and the 
image is hardly degraded by the transmission and the 
recording, as described above, it is easy to extract only an 
important part of the recorded image to produce a database. 
0119) 3 Description of Third Monitoring System 

0120 FIG. 13 is the schematic configuration of a third 
monitoring System capable of detecting that a perSon exits 
from a monitoring area to an area outside the monitoring 
aca. 

0121 The third monitoring system comprises a video 
camera 101 for imaging the monitoring area, a monitor 102 
for displaying an image picked up by the Video camera 101, 
and a monitoring control device 103. 

0122) An output of the video camera 101 is fed to the 
monitor 102 and the monitoring control device 103. The 
image picked up by the Video camera 101 is always dis 
played on the monitor 102. 

0123 The monitoring control device 103 comprises an 
analog-to-digital converter (ADC) 141, a motion vector 
detecting circuit 142, a CPU 143, an alarm 144, and an 
operating unit 145. The CPU 143 comprises a ROM (not 
shown) storing its program and the like and a RAM (not 
shown) storing necessary data. 
0.124. The ADC 141 converts an analog image signal 
outputted from the Video camera 101 into a digital image 
Signal. The digital image Signal outputted from the ADC 141 
is fed to the motion vector detecting circuit 142. 
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0.125 The motion vector detecting circuit 142 detects for 
each frame motion vectors for a plurality of detecting areas 
E set in an image area (a monitoring area) 100 of the video 
camera 101, as shown in FIG. 3, on the basis of a repre 
Sentative point matching method, Similarly to the motion 
vector detecting circuit 42 shown in FIG. 2. 
0.126 The motion vector for each of the detecting areas E 
which has been detected by the motion vector detecting 
circuit 142 is fed to the CPU 143. The CPU 143 performs 
exist monitoring processing on the basis of the motion 
vectors for the detecting areas E which are inputted for each 
frame. 

0127. The exit monitoring processing is processing effec 
tive in detecting and reporting to a Supervisor that a perSon 
to be monitored Such as a child exits from the monitoring 
area 100. The outline of the exit monitoring processing will 
be described. 

0128. As shown in FIG. 14, an inner area 100a and an 
outer area 100b are set in the monitoring area 100. In FIG. 
14, Q denotes a person to be monitored. 
0129. When the person to be monitored which exists in 
the inner area 100a exits from the monitoring area 100, a 
State where the person to be monitored Q exists in the inner 
area 100a (FIG. 15a), a state where the person to be 
monitored Q exists in the outer area 100b (FIG. 15b), and 
a State where the person to be monitored Q does not exist in 
the monitoring area 100 (FIG. 15c) arise in this order, 
respectively, as shown in FIGS. 15a, 15b, and FIG. 15c. 
0.130. When the person to be monitored Q exists in the 
inner area 100a as shown in FIG. 15a, the movement is 
detected in the detecting area E in the inner area 100a. When 
the person to be monitored Q exists in the outer area 100b 
as shown in FIG. 15b, the movement is not detected in the 
detecting area E in the inner area 100a, while being detected 
in the detecting area E in the outer area 100b. When the 
person to be monitored Q does not exist in the monitoring 
area 100 as shown in FIG. 15c, the movement is not 
detected in the detecting areas E in both the inner area 100a 
and the outer area 100b. 

0131 FIG. 16 shows the procedure for exit monitoring 
processing performed by the CPU 143. 
0.132. When motion vectors, which correspond to one 
frame, for the respective detecting areas E are inputted (Step 
31), it is judged whether or not an object moves in the inner 
area 100a (step 32). 
0133) When the object moves in the inner area 100a, the 
program is returned to the Step 31. Consequently, the pro 
cessing at the StepS 31 and 32 is always repeatedly per 
formed. 

0.134. When it is judged at the step 32 that the object does 
not move in the inner area 100a, it is judged whether or not 
the object moves in the outer area 100b (step 33). 
0.135 When the object does not move in the outer area 
100b at the step 33, the program is returned to the step 31. 
When it is judged at the step 33 that the object moves in the 
outer area 100b, the CPU 222 waits until the motion vectors, 
which correspond to one frame, for the respective detecting 
areas E are inputted (step 34). When the motion vectors, 
which correspond to one frame, for the respective detecting 
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areas E are inputted, it is judged whether or not the object 
moves in the inner area 100a (step 35). 
0.136 When it is judged at the step 35 that the object 
moves in the inner area 100a, it is judged that a person to be 
monitored is returned to the inner area 100a from the outer 
area 100b, after which the program is returned to the step 31. 
0.137 When it is judged at the step 35 that the object does 
not move in the inner area 100a, it is judged whether or not 
the object moves in the outer area 100b (step 36). When the 
object moves in the outer area 100b, the program is returned 
to the step 34. 
0.138. When it is judged at the step 36 that the object does 
not move in the outer area 100b, it is judged that the person 
to be monitored exits from the monitoring area 100, so that 
the alarm 144 is driven (step 37). 
0.139. Thereafter, when the Supervisor enters an alarm 
stop command using the operating unit 145 (YES at step38), 
the driving of the alarm 144 is stopped (step 39). The current 
exit monitoring processing is terminated. 
0140. In each of the first to third monitoring systems, it 
is detected that a person enters the monitoring area or exits 
from the monitoring area by automatically detecting the 
movement of an object from the picked-up image. There 
fore, it is possible to use a Video camera having a lower 
resolution, as compared with a Video camera used in a 
conventional monitoring System. Such detection precision 
that the presence or absence of the movement can be judged 
is Sufficient. When it is not necessary to specify an entering 
person (when a precise image is not required), therefore, a 
low-cost System can be constructed. Moreover, if a lot of 
Simple Video cameras of this type are used, a System capable 
of monitoring a lot of points can be manufactured at low 
COSt. 

0141 4 Description of Fourth Monitoring System 

0142 FIG. 17 illustrates the schematic configuration of a 
fourth monitoring System. 

0143. The fourth monitoring system comprises a moni 
toring video camera 301 for imaging the whole of a moni 
toring area, and a close-up Video camera 302 for taking a 
close-up of the face of a perSon entering the monitoring area 
and imaging the face whose close-up has been taken. 
0144. The monitoring area is monitored by the monitor 
ing video camera 301. The close-up video camera 302 is 
moved upward and downward and rightward and leftward 
by a pan tilt driving device 303, so that the close-up video 
camera 302 is directed toward the face of the person entering 
the monitoring area. The close-up Video camera 302 has an 
automatic focusing function, So that the face of the perSon 
entering the monitoring area can be clearly imaged. 

0145 Image data from the monitoring video camera 301 
and the close-up Video camera 302 are fed to a recording unit 
306 Such as a VTR, through a signal selecting circuit 305. 
Further, the image data from the monitoring video camera 
301 is fed to a motion vector detecting circuit 3.04. 
0146 The motion vector detecting circuit 304 detects for 
each frame motion vectors for a plurality of detecting areas 
E set in an image area (a monitoring area) 100 of the 
monitoring video camera 301, as shown in FIG. 3, on the 
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basis of a representative point matching method, Similarly to 
the motion vector detecting circuit 42 shown in FIG. 2. 
0147 An output of the motion vector detecting circuit 
304 is fed to a control circuit 307 which is constituted by a 
microcomputer and the like. The control circuit 307 judges 
whether or not a perSon moves into the monitoring area on 
the basis of the output of the motion vector detecting circuit 
304, to control the driving of the pan tilt driving device 303, 
the close-up Video camera 302, and the Signal Selecting 
circuit 305. 

0.148. The control circuit 307 judges whether or not a 
perSon moves, that is, whether or not a perSon enters the 
monitoring area on the basis of the motion vector from the 
motion vector detecting circuit 304. The control circuit 307 
Switches, when it judges that the person enters the monitor 
ing area, the image data fed to the recording unit 306 to 
image data from the close-up Video camera 302. 
0149 When the control circuit 307 judges that no person 
enters the monitoring area, the image data from the moni 
toring video camera 301 is fed to the recording unit 306, so 
that an image of the whole monitoring area is recorded. 
0150. When the control circuit 307 judges that a person 
enters the monitoring area, the control circuit 307 operates 
the pan tilt driving device 303, to direct the close-up video 
camera 302 toward the position where the person exists. The 
position where the person exists is Specified on the basis of 
the motion vector for each of the plurality of detecting areas 
E (see FIG. 3), which is obtained from the motion vector 
detecting circuit 304, set in the image area (the monitoring 
area) 100 of the monitoring video camera 301. The close-up 
Video camera 304 is operated, to take a close-up of the face 
of the perSon and record an image of the face whose close-up 
has been taken (hereinafter referred to as a close-up image 
of the face) on the recording unit 306. The closed-up image 
may be recorded for a predetermined time period. Alterna 
tively, the closed-up image may be recorded, when a perSon 
is moving, while moving the camera 302 so as to follow the 
perSon. Further, when the close-up image is recorded, an 
identifier or the like may be simultaneously recorded Such 
that the image to be recorded can be identified from the 
entire image for convenience of a later Search. 
0151. When the control circuit 307 judges that no person 
exists in the monitoring area on the basis of the motion 
vector from the motion vector detecting circuit 304, the 
control circuit 307 Switches the signal selecting circuit 305 
Such that the image data from the monitoring video camera 
301 for entire observation is fed to the recording unit 306. 
0152. As described in the foregoing, when the monitoring 
area is monitored by the monitoring Video camera 301, and 
the perSon in the monitoring area moves, the face of the 
perSon imaged by the close-up Video camera 302 is clearly 
recorded on the recording unit 306, so that the person can be 
easily Specified. 
0153 (5) Description of Fifth Monitoring System 
0154 FIG. 18 illustrates the schematic configuration of a 
fifth monitoring System. 
O155 In the fifth monitoring system, the whole of a 
monitoring area is imaged, and the face whose close-up has 
been taken is imaged by one video camera 301a. Therefore, 
the Video camera 301 a has a Zooming function. 
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0156 The Zoom angle of the video camera 301 a having 
a Zooming function is widened, to monitor the monitoring 
area. A pan tilt driving device 303 for directing the video 
camera 301 a toward a perSon in taking a close-up is 
mounted on the video camera 301a. The video camera 301a 
is moved upward and downward and rightward or leftward 
by the pan tilt driving device 303, so that the video camera 
301a is directed toward the face of a person entering the 
monitoring area. Further, the Video camera 301 a has an 
automatic focusing function, So that the face of the perSon 
entering the monitoring area can be clearly imaged. 

O157 Image data from the video camera 301a is fed to a 
recording unit 306 Such as a VTR, and is recorded thereon. 
The image data from the video camera 301a is fed to a 
motion vector detecting circuit 304. 

0158. The motion vector detecting circuit 304 detects for 
each frame motion vectors for a plurality of detecting areas 
E set in an image area (a monitoring area) 100 of the video 
camera 301a, as shown in FIG. 3, on the basis of a 
representative point matching method, Similarly to the 
motion vector detecting circuit 42 shown in FIG. 2. 

0159. An output from the motion vector detecting circuit 
304 is fed to a control circuit 307 which is constituted by a 
microcomputer and the like. The control circuit 307 judges 
whether or not a perSon enters the monitoring area on the 
basis of the output of the motion vector detecting circuit 304, 
to carry out control of the driving of the pan tilt driving 
circuit 303 and the Zooming function of the video camera 
301a. 

0160 When the monitoring area is monitored by the 
Video camera 301a, and the perSon in the monitoring area 
moves, the motion vector detecting circuit 304 calculates the 
motion vector, and outputs the calculated motion vector. The 
control circuit 307 judges whether or not the person moves, 
that is, the perSon enters the monitoring area on the basis of 
the motion vector from the motion vector detecting circuit 
3O4. 

0.161 The control circuit 307 operates, when it judges 
that the person enters the monitoring area, the pan tilt 
driving device 303, directs the video camera 301 a toward 
the position where the perSon exists, takes a close-up of the 
face of the perSon by the Zooming function, and records an 
image of the face whose close-up has been taken (hereinafter 
referred to as a close-up image of the face) on the recording 
unit 306 for a predetermined time period. Further, when the 
closed-up image is recorded, an identifier or the like may be 
Simultaneously recorded Such that the image to be recorded 
can be identified from the entire image for convenience of a 
later Search. 

0162. When the control circuit 307 judges that no person 
exists in the monitoring area on the basis of the motion 
vector from the motion vector detecting circuit 304, the 
control circuit 307 operates the Zooming function of the 
video camera 301a and the pan tilt driving device 303 Such 
that an image Signal for entire observation is fed to the 
recording unit 306 from the video camera 301a. 

0163 AS described in the foregoing, when the monitoring 
area is monitored by the one video camera 301a, and the 
perSon in the monitoring area moves, the face of the perSon 
imaged after taking the close-up thereof by the Zooming 
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function is clearly recorded on the recording unit 306, so that 
the perSon can be easily Specified. 

0164. Although in the fourth and fifth monitoring sys 
tems, the image of the whole monitoring area and the 
close-up image are Switched, and the image obtained by the 
Switching is recorded on the recording unit 306, only an 
image in a case where the person moves, that is, an image 
in a case where a motion vector is outputted from the motion 
vector detecting circuit 304 may be recorded for the purpose 
of Saving a video tape. 
01.65 When an identifier indicating a closed-up image 
(an image in a case where a person moves) is recorded on the 
Video tape, a Search is significantly easy to make at the time 
of reproduction if the image is reproduced at high Speed 
when the identifier is not detected, while being reproduced 
at Standard or low Speed when it is detected. 

0166 Furthermore, when no identifier or the like is 
recorded, a movement detecting circuit may be provided in 
a recording and reproducing devlice So that the image is 
reproduced at high Speed when no motion vector is output 
ted by the movement detecting circuit, while being repro 
duced at Standard or low Speed when a motion vector is 
outputted. 

0.167 6 Description of Sixth Monitoring System 
0168 FIG. 19 illustrates the schematic configuration of a 
Sixth monitoring System. 

0169. The Sixth monitoring System comprises an infrared 
camera 401 for imaging a monitoring area. The monitoring 
area is monitored by the infrared camera 401. The infrared 
camera 401 receives infrared rays emitted from an object, 
measures the temperature on the basis of the amount of the 
infrared rays, forms an image as a signal change depending 
on the quantity of heat, and feeds an image based on the 
temperature of a person to a motion vector detecting device 
402. 

0170 As shown in FIGS. 20a and 20b, when a monitor 
ing area 501 where there is no light, for example, in the night 
is monitored by the infrared camera 402, image data having 
luminance corresponding to the temperature of a perSon is 
outputted from the infrared camera 401, as indicated by a 
picked-up image 502. The image data is fed to a motion 
vector detecting device 402. 

0171 The motion vector detecting device 402 detects a 
motion vector on the basis of the image data fed from the 
infrared camera 401. That is, when a person moves from a 
state shown in FIG. 20a to a state shown in FIG. 20b, an 
image of a heat Source, for example, a perSon having 
temperature is moved. The motion vector is detected on the 
basis of the movement of the image. Examples of a motion 
vector detecting method include an all points matching 
method and a representative point matching method. 

0172 In the present embodiment, the motion vector 
detecting device 402 is So constructed as to detect as a 
motion vector a change of a Signal corresponding to a heat 
Source Such as a perSon having temperature. When changes 
of Signals corresponding to all heat Sources are detected as 
motion vectors, the motion vector is outputted even in a case 
where a tree, for example, Swings by wind or the like, So that 
a warning device 404 or the like, described later, is operated. 
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In order to prevent Such an erroneous operation, only the 
motion vector for the Signal corresponding to the tempera 
ture of a perSon is outputted. 
0173 An output from the motion vector detecting device 
402 is fed to a control device 403 which is constituted by a 
microcomputer and the like. The control device 403 judges 
whether or not a perSon enters the monitoring area on the 
basis of the output of the motion vector detecting device 
402. The control device 403 drives, when it judges that the 
perSon enters the monitoring area, the warning device 404 
such as a buzzer. Further, the control device 403 operates, 
when it judges that the person enters the monitoring area, a 
pan tilt driving device 406, to direct a CCD camera 405 
toward the position where the person exists. The CCD 
camera 405 is operated, to record an image picked up by the 
CCD camera 405 on a recording device 407. The CCD 
camera 405 is provided with an illuminating lamp. If illu 
minance is insufficient to pick up an image by the CCD 
camera 405, the illuminating lamp is turned on. 
0.174. When models of motion vectors caused by the 
movement of a perSon are previously registered in the 
control device 403, the movement of the person can be also 
distinguished from the movement of an animal Such as a dog 
or a cat, So that it is possible to prevent an erroneous 
operation of the warning device 404 or the like more 
reliably. 
0175 Although in the above-mentioned embodiment, a 
person is recorded by the CCD camera 405, another record 
ing means Such as a Polaroid camera may be used. 
0176 7 Description of Imaging System 
0177 FIG. 21 illustrates the configuration of an imaging 
System. 

0.178 The imaging system comprises a video camera 501 
for imaging a Subject, a monitor 502 for displaying an image 
picked up by the video camera 501, a recording device 503 
for recording the image picked up by the Video camera 501, 
and a movement monitoring device 504 for monitoring the 
amount of movement of the Subject. 
0179 An output of the video camera 501 is fed to the 
monitor 502, the recording device 503, and the movement 
monitoring device 504. The image picked up by the video 
camera 501 is always displayed on the monitor 502. The 
recording device 503 is controlled on the basis of a control 
signal from the movement monitoring device 504. 
0180. The movement monitoring device 504 detects the 
amount of movement of the Subject in the same method as 
a representative point matching method, and comprises an 
analog-to-digital converter (ADC) 541, a representative 
point memory 542, a correlated value operating circuit 543, 
and a CPU 544. The CPU 544 comprises a ROM (not 
shown) storing its program and the like and a RAM (not 
shown) storing necessary data. 
0181. Description is made of a motion vector detecting 
method based on a normal representative point matching 
method. As shown in FIG. 3, a plurality of detecting areas 
E are set in an image area (a monitoring area) 100 of the 
video camera 501. Each of the detecting areas E is further 
divided into a plurality of small arease, as shown in FIG. 
4. As shown in FIG. 5, a plurality of sampling points S and 
one representative point R are Set in each of the Small areas 
C. 
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0182. A difference between the image signal level at each 
of the Sampling points S in the Small area e in the current 
frame (hereinafter referred to as Sampling point data) and the 
image Signal level at the representative point R in a corre 
sponding Small area e in the preceding frame (hereinafter 
referred to as representative point data), that is, a correlated 
value at each of the Sampling points S is found for each of 
the detecting areas E. For each of the detecting areas E, the 
Sum of correlated values at the Sampling points S which are 
the same in deviation from the representative point R in all 
the Small arease in the detecting area E is found (a value 
obtained is hereinafter referred to as an accumulated corre 
lated value). Consequently, accumulated correlated values 
whose number corresponds to the number of the Sampling 
points S in one of the Small arease are formed for each of 
the detecting areas E. 
0183) Deviation of the sampling point S having the 
minimum accumulated correlated value, that is, having the 
highest correlation in each of the detecting areas E is 
extracted as a motion vector (the movement of an object) in 
the detecting area E. 
0.184 Although in the above-mentioned normal motion 
vector detecting method, motion vectors corresponding to 
the amount of movement of the Subject from the preceding 
frame are calculated for each frame, the difference between 
the representative point data at the previous recording time 
and the Sampling point data obtained for each frame, that is, 
the correlated value at each of the Sampling points is found 
in the present embodiment, So that motion vectors corre 
sponding to the amount of movement of the Subject from the 
previous recording time are calculated. 
0185. The ADC 541 converts an analog image signal 
outputted from the video camera 501 into a digital image 
Signal. The representative point data in the obtained digital 
image Signal is fed to the representative point memory 542. 
The writing of the representative point data into the repre 
sentative point memory 542 is controlled by the CPU 544. 
0186 The sampling point data in the digital image signal 
obtained by the ADC 541 is inputted to the correlated value 
operating circuit 543. The correlated value operating circuit 
543 finds for each of the detecting areas E the difference 
between each of the Sampling point data in the current frame 
and the representative point data Stored in the representative 
point memory 542, that is, a correlated value at each of the 
Sampling points, and finds, for each of the detecting areas E, 
the Sum of correlated values at the Sampling points S which 
are the same in deviation from the representative points R in 
all the Small arease in the detecting area E (a value obtained 
is hereinafter referred to as an accumulated correlated 
value). 
0187. The accumulated correlated value found for each of 
the detecting areas E is fed to the CPU 544. The CPU 544 
extracts deviation of the Sampling point S having the mini 
mum accumulated correlated value, that is, having the 
highest correlation in each of the detecting areas E as a 
motion vector in the detecting area E. The recording device 
503 is controlled on the basis of the obtained motion vector. 

0188 FIG.22 shows the procedure for recording control 
processing performed by the CPU 544. 
0189 Picked-up images, which correspond to one or 
several frames, obtained by the video camera 501 are first 
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recorded by the recording device 503 (step 101). Represen 
tative point data corresponding to one frame which are 
currently fed to the representative point memory 542 are 
written into the representative point memory 542 (step 102). 
0190. Thereafter, when accumulated correlated values 
corresponding to one frame are inputted from the correlated 
value operating circuit 543 (step 103), a motion vector is 
calculated for each of the detecting areas E (step 104). That 
is, information relating to the movement of the Subject from 
the previous recording time is calculated. 
0191 It is judged whether or not there exists a motion 
vector whose magnitude is not less than a predetermined 
value out of the motion vectors calculated for the detecting 
areas E (step 105). 
0.192 When there exists no motion vector whose mag 
nitude is not less than the predetermined value out of the 
motion vectors calculated for the detecting areas E, the 
program is returned to the Step 103. Consequently, the 
processing at the steps 103, 104 and 105 is always repeat 
edly performed. 

0193 When it is judged at the step 105 that there exists 
the motion vector whose magnitude is not leSS than the 
predetermined value out of the motion vectors calculated for 
the detecting areas E, it is judged that the amount of 
movement of the Subject from the previous recording time 
becomes not less than the predetermined value, after which 
the program is returned to the Step 101. In this case, 
therefore, picked-up images, which correspond to one or 
several frames, obtained by the video camera 501 are 
recorded by the recording device 503. Further, representa 
tive point data, which correspond to one frame, currently fed 
to the representative point memory 542 are written into the 
representative point memory 542. That is, the contents of the 
representative point memory 542 are updated. The program 
proceeds to the step 103. 
0194 According to the recording control processing 
shown in FIG.22, recording is made every time the amount 
of movement of the Subject from the previous recording time 
becomes not less than the predetermined value. 
0.195 FIG. 23 shows another example of recording con 
trol processing performed by the CPU 544. 
0196. The recording control processing differs from the 
recording control processing shown in FIG. 22 in that 
recording is made, unless the amount of movement of a 
Subject from the previous recording time becomes not leSS 
than a predetermined value until a predetermined time 
period has elapsed Since the previous recording time, at the 
time point where the predetermined time period has elapsed 
Since the previous recording time. 
0197) Picked-up images, which correspond to one or 
several frames, obtained by the video camera 501 are first 
recorded by the recording device 502 (step 111). Represen 
tative point data corresponding to one frame which are 
currently fed to the representative point memory 542 are 
written into the representative point memory 542 (step 112). 
An interval timer for measuring a predetermined time period 
T is started (step 113). 
0198 Thereafter, it is judged whether or not the prede 
termined time period T has elapsed Since the interval timer 
was started (step 114). When the predetermined time period 
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T has not elapsed since the interval timer was started, the 
CPU 222 waits until accumulated correlated values corre 
sponding to one frame are inputted from the correlated value 
operating circuit 543 (step 115). 

0199 When the accumulated correlated values corre 
sponding to one frame are inputted from the correlated value 
operating circuit 543 (step 115), a motion vector is calcu 
lated for each of the detecting areas E (step 116). That is, 
information relating to the movement of the Subject from the 
previous recording time is calculated. 

0200. It is judged whether or not there exists a motion 
vector whose magnitude is not less than the predetermined 
value out of the motion vectors calculated for the detecting 
areas (step 117). 

0201 When there exists no motion vector whose mag 
nitude is not leSS than the predetermined value out of the 
motion vectors calculated for the detecting areas E, the 
program is returned to the Step 114. Consequently, the 
processing at the steps 114, 115, 116 and 117 is always 
repeatedly performed. 

0202) When it is judged at the step 117 that there exists 
the motion vector whose magnitude is not leSS than the 
predetermined value out of the motion vectors calculated for 
the detecting areas E, it is judged that the amount of 
movement of the Subject from the previous recording time 
becomes not less than the predetermined value, after which 
the program is returned to the Step 111. In this case, 
therefore, picked-up images, which correspond to one or 
several frames, obtained by the video camera 501 are 
recorded by the recording device 503. Further, representa 
tive point data, which correspond to one frame, currently fed 
to the representative point memory 542 are written into the 
representative point memory 542. That is, the contents of the 
representative point memory 542 are updated. Further, the 
interval timer is Started again. The program proceeds to the 
step 114. 

0203 Even when it is judged at the step 114 that the 
predetermined time period has not elapsed since the interval 
timer was Started, the program is returned to the Step 111. In 
this case, therefore, picked-up images, which correspond to 
one or several frames, obtained by the video camera 501 are 
also recorded by the recording device 503. Further, repre 
Sentative point data, which correspond to one frame, cur 
rently fed to the representative point memory 542 are written 
into the representative point memory 542. That is, the 
contents of the representative point memory 542 are 
updated. Further, the interval timer is Started again. The 
program proceeds to the Step 114. 

0204 An electronic still camera (a digital camera) may 
be used as a combination of the video camera 501 and the 
recording device 503. In this case, the on-off control of a 
Shutter of the electronic Still camera is carried out by the 
movement monitoring device 504. 

0205 Although the present invention has been described 
and illustrated in detail, it is clearly understood that the same 
is by way of illustration and example only and is not to be 
taken by way of limitation, the Spirit and Scope of the present 
invention being limited only by the terms of the appended 
claims. 



US 2002/OO15094A1 

What is claimed is: 
1. A monitoring System comprising: 

an imaging device for imaging a monitoring area; and 

means for detecting information relating to the movement 
of an object in the monitoring area on the basis of an 
output of the imaging device. 

2. The monitoring device according to claim 1, further 
comprising 

means for judging whether or not Somebody enters the 
monitoring area on the basis of the information relating 
to the movement of the object. 

3. The monitoring System according to claim 2, further 
comprising 

reporting means for reporting, when it is judged that 
Somebody enters the monitoring area, to a Supervisor 
that Somebody enters the monitoring area. 

4. A monitoring System according to claim 2, further 
comprising 

a recording device for recording an image picked up by 
the imaging device, and 

means for Starting the recording by the recording device 
when it is judged that Somebody enters the monitoring 
aca. 

5. The monitoring System according to claim 2, further 
comprising 

a recording device for recording an image picked up by 
the imaging device, 

reporting means for reporting, when it is judged that 
Somebody enters the monitoring area, to a Supervisor 
that Somebody enters the monitoring area, and 

means for Starting the recording by the recording device 
when it is judged that Somebody enters the monitoring 
aca. 

6. The monitoring System according to claim 1, wherein 

an entering perSon detecting Sensor is provided in an 
entrance path of a perSon entering the monitoring area, 
and 

Said imaging device is operated when the entering perSon 
is detected by the entering perSon detecting Sensor. 

7. The monitoring System according to claim 6, wherein 
a power Supply comprising a Solar battery and a Storage 

battery Storing power obtained by the Solar battery 
Supplies the power to Said imaging device. 

8. The monitoring System according to claim 1, wherein 

the information relating to the movement of the object is 
a motion vector corresponding to a detecting area or 
motion vectors corresponding to a plurality of detecting 
areas Set in an imaging area of the imaging device. 

9. The monitoring System according to claim 1, wherein 

the resolution of the imaging device is a Sufficiently low 
resolution to judge the presence or absence of the 
movement of the object. 

10. A monitoring System comprising: 

an imaging device for imaging a monitoring area; 
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means for detecting information relating to the movement 
of an object in the monitoring area on the basis of an 
output of the imaging device; 

means for judging whether or not a person to be moni 
tored exits from the monitoring area on the basis of the 
information relating to the movement of the object; and 

reporting means for reporting, when it is judged that the 
person to be monitored exits from the monitoring area, 
to a Supervisor that the perSon to be monitored exits 
from the monitoring area. 

11. A monitoring System comprising: 
first imaging means for imaging a monitoring area; 
detection means for detecting the movement of an object 

in the monitoring area on the basis of an output of the 
first imaging means, and 

Second imaging means for imaging, when the movement 
of the object in the monitoring area is detected, a 
moving portion. 

12. The monitoring System according to claim 11, wherein 
the Second imaging means enlarges Said moving portion 

and images the enlarged moving portion. 
13. The monitoring System according to claim 12, 

wherein 

the first imaging means comprises a monitoring camera 
for imaging the whole monitoring area, and 

the Second imaging means comprises a close-up camera 
for taking a close-up of a part of the monitoring area 
and imaging the part whose close-up has been taken. 

14. The monitoring System according to claim 12, 
wherein 

the first imaging means and the Second imaging means are 
constituted by one video camera having a Zoom mecha 
nism. 

15. The monitoring System according to claim 11, com 
prising: 

a recording device; 
a Switch for Switching an output of the first imaging 
means and an output of the Second imaging means and 
feeding the output obtained by the Switching to the 
recording device; and 

control means for controlling the Switch Such that the 
output of the first imaging means is fed to the recording 
device when the movement of the object in the moni 
toring area is not detected, while the output of the 
Second imaging means is fed to the recording device 
when the movement of the object in the monitoring 
area is detected. 

16. The monitoring System according to claim 14, 
wherein 

an identifier for making identification as to which of the 
output of the first imaging device and the output of the 
Second imaging device is recorded is recorded by the 
recording device. 

17. The monitoring System according to claim 15, further 
comprising 
means for making, in reproducing an image recorded by 

the recording device, the Speed at which an image 



US 2002/OO15094A1 

picked up by the Second imaging means is reproduced 
lower than the Speed at which an image picked up by 
the first imaging means is reproduced. 

18. The monitoring System according to claim 11, further 
comprising 

a recording device, and 
means for recording the output of the Second imaging 

device by the recording device only when the move 
ment of the object in the monitoring area is detected. 

19. The monitoring System comprising: 
detection means for detecting the movement of the object 

in the monitoring area by a Signal change obtained on 
the basis of the amount of infrared rays in the moni 
toring area, and 

output means for outputting the results of the detection by 
the detection means. 

20. A monitoring System comprising: 
an infrared camera for receiving infrared rays emitted 
from an object in a monitoring area; 

detection means for detecting the movement of the object 
in the monitoring area on the basis of a Signal change 
proportional to the intensity of the infrared rays out 
putted from the infrared camera; and 

output means for outputting the results of the detection by 
the detection means. 

21. The monitoring System according to claim 19, where 
in 

a warning device, and 
means for driving the warning device on the basis of the 

output of the detection means. 
22. The monitoring System according to claim 20, further 

comprising 
a warning device, and 
means for driving the warning device on the basis of the 

output of the detection means. 
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23. The monitoring System according to claim 19, further 
comprising 

a Video camera for imaging the monitoring area, and 

means for driving the Video camera on the basis of the 
output of the detection means. 

24. The monitoring System according to claim 20, further 
comprising 

a Video camera for imaging the monitoring area, and 

means for driving the Video camera on the basis of the 
output of the detection means. 

25. An imaging System for intermittently recording a 
picked-up image of a Subject, comprising: 

an imaging device for imaging the Subject; 

movement amount measurement means for measuring the 
amount of movement of the Subject from the previous 
time when the picked-up image was recorded on the 
basis of an output of the imaging device; and 

means for recording the picked-up image obtained by the 
imaging device when the amount of movement of the 
Subject from the previous time when the picked-up 
image was recorded becomes not less than a predeter 
mined amount. 

26. The imaging System according to claim 25, further 
comprising 

means for recording, unless the amount of movement of 
the Subject from the previous time when the picked-up 
image was recorded becomes not less than a predeter 
mined amount before a predetermined time period has 
elapsed Since the previous time when the picked-up 
image was recorded, the picked-up image obtained by 
the imaging device at the time point where the prede 
termined time period has elapsed since the previous 
time when the picked-up image was recorded. 


