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A system that monitors an area by camera
and detects persons or objects entering the area
is called a surveillance system. One image pro-
cessing technique often utilized in such methods
is background subtraction. The system keeps a
background image and subtracts it from input
images. If persons or objects appear, a large dif-
ference in the images is observed and the system

can detect them.
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This technique is simple and exhibits reason-
able good performance if the background image
is correct. However, the major difficulty of this
method lies in maintaining a correct background
image. The background of the scene changes
with illumination conditions. It is very difficult
to distinguish intensity changes caused by illu-

mination change from those caused by entering
objects.
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One approach to overcome this problem is to
use information other than intensity of a gray
image, such as color or range. If stereo cameras
or a color camera is available, this approach is
promising. However, when the situation allows
us to use only a monochrome camera, we can-
not adopt this strategy. In that case we have to
tackle the original problem of how to keep the

correct background image.
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One possible approach to overcome this difficulty

is to incorporate some other information such as

color and range data. 000000

If stereo cameras or a color ...

16



gboooooobooboobo osbobo20000 3100

goood

0000000000 or 0000 is0OO0OO0
0ofdooboooboobD areddgobooo
00 However 0 0 0 00 is promising J may be
promising0 0000000 0OOOOOOOOO
U0 mayddggooooooo
However, when the situation allows ...

allowsO0OO0O0O0ODOOOOOOODOOOO
000 only a monochrome camera 00 0000
O00000000O0ooO00oaon if the situation
does not allow us to use them (= stereo cameras
or color cameras)0 O 0 O if we are not allowed
tousethem D000 not 00 OODOODOODOOO
monochrome camera 000000000000
000000 if the situation dictates us to use
only monochrome cameras 0 00000000
ood
In that case we have to ...

00000000 In that case, OO OO0O
00000 tackle d deal with O cope with O O
0000000 the correct background image [
00000000000 the orginal problem of
properly maintaining the background image O

good

Many algorithms maintaining the background
image have been proposed in the past. Those al-
gorithms adapt the illumination change and up-
date the background image. Some of them per-
form well, but the problem many of them have
is that the algorithm is designed in a somewhat
ad hoc manner and assumptions they rely on
are not clear. This becomes a problem when
we want to enhance performance by combining
those methods with others.
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An important aspect of an algorithm which
enables us to use it as a part of a system is
that models or assumptions that the algorithm is
based on are defined in an explicit and clear way.
In this paper, we explicitly define the models and
assumptions the proposed method adopts and

deductively construct the algorithm from them.
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0000000 If an algorithm is to be used as
a part of a larger system, the underlying models
and assumptions should be explicitly and clearly
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nation changes and deduce an appropriate algo-

rithm from them (=
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models and assumptions).
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