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Abstract

It is very difficult that a previous surveillance system and vehicle detection system find objects on a limited
and unstable illumination condition. This paper proposes a robust method of adaptively updating a reference
background image for solving problems that are generated by the unstable illumination. The first input image is
set up as the reference background image, and is divided into three block categories according to an edge
component. Then a block state analysis, which uses a rate of change of the brightness, a stability, a color
information, and an edge component on each block, is applied to the input image. On the reference background
image, neighbourhood blocks having the same state of a updated block are merged as a block. The proposed
method can generate a robust reference background image because it distinguishes a moving object area from an
unstable illumination. The proposed method very efficiently updates the reference background image from the
point, of view of the management and the processing time. In order to demonstrate the superiority of the proposed
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method, this paper shows that it detects vehicles in a stable manner in situation that an illumination quickly

changes.
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Fig. 3. Block-state transient diagram.
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Fig. 13. Database images for experiment.

I3 14(b)= AlRY
o= Wes a9 14(a)9] 23AY %01 ezl gool &

28 159 (2. (b)) AHEE B o] w91 7]
o) 71 gele] oz o] M ol BN FE Aol
of gilo] el o] A%l olFow ol Beke
olth. 73 15()2] Bk el EAPRE M) Solok 2
mhEo] A oRAE AR Aol Gt Ao AEHn

o]
AN

P

(b) Hetshs 2

(a) Sl Aef A
(a) Pixel state analysis
T8 14, Yt A AE A

Fig. 14 Detection experiment on a general image.
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Fig. 15. Experimental result of the vehicle detection on an
unstable illumination.
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Table 1. Comparison of the vehicle detection between the pixel state
analysis method and the proposed method.
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