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Integration between Background Subtraction and Color Detection
Based on Nearest Neighbor Classifier:
Instance Based Multimodal Information Integration

TAKEKAZU KATO' and TOSHIKAZU WADAT

We proposed a color-target detection that regarded each pixel of images as 3-d vector (YUV)
and classified the pixel by nearest neighbor classifier. In this paper, we expand the color-target
detection into target-detection integrating a color-detection and a background subtraction. It
regards each pixel as 6-d vector that consists of 3-d vector in a pixel in input images and
3-d vector in a background image. Experimental results demonstrate the effectiveness of our
method against semitransparent target and variable background.
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(a) Model based classification (@) Classification without model
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Fig.1 Model based and instance based classification.
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Fig.2 Information integration.
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Fig.3 Six dimensional vector and pattern space.
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Fig.4 An algorithm for caching classification results with
a hash table.
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Fig.5 Detection results of a transparent object (upper: full-screen, lower: enlarged image).
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Fig.6 Detection results of an object before a display (upper: full-screen, lower: enlarged image).

gooooooooooooooooocoonoooon
000000000000 (e)D0OUODOOUODOOO
goooboooooooboooooboboooooo
goooooooooobooobooboobooooooooo
gooboooooooooooobooooobooooo
goooboooboooooooooobooooooon
goooboboooooooboooboooooooon
0000 (d)0o0ooooooooouoooooo
goboooooocoooboobocooo

5.3 ODOOOOOO

goboooooooooooooooooooo 7
goooboooobeOboboODOOOOOOOOOO
ooboooooobooboo1b000o0ooboooono
00000000 (a)00100000000000

00 (b)00000000000 (¢)0000
0000000000 (a)00000000000
0000000000000000000000000
000000000100000000000 1000
00000000000000 100000000 200
0000D00000D000000000000000
0000D00000D000000000000000
000000000000000000000000
00D0099000000000000000000
000000000000000000000000
000000000000000000
0000000 (b)00000000000000
000000000000000000000000
000000000000000000000000



116

cache hit
1.01

color —
background ==-

1.005 | integration e

0.995

0.99

0.985

() DOODODDODOODO

time (sec)
12

color —
background —=—-

01 integration e 1

0.08

0.06

0.04

0.02

\
Yan W
LIS g '\‘\Ms-”_m-w~‘w—,——.

0 50 100 150 200 250

(b)y DOOO

ooooooooooooooooooooboboooooooo

0 50 100 150 200 250 300 350 frames

300 350 frames

Dec. 2004

(k bytes)
1400

1200
integration

1000
800
600

background

P ] Y St

200

250 300 350 frames

(¢)0D0DO000D0

07 000O0OO0OOO00O0ODOODOO
Fig.7 Detection time and cache size.
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