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Abstract In this paper, we describe a robust method for recognizing vehicles. Our system is based on local-feature
configration method, which is a generalization of eigen-window method. This method has following advances. It can
detect even if part of vehicle is occluded, and it is robust against ilumination changes. We have developed our system
with infrared images, but in this paper, we apply our system on images of super wide-angle nomal light images. In

outdoor experiments, our system detects over 95% of vehicles.

Key words ITS, Vehicle recognition, Image processing, Eigen-window, Binary features method



1. O 00040

ITSOO0000oDOO0oDbOO0b0obOO0b00ooooonDg
o0oO000o000ogETC 0DO0O00OO0DbOO0
ggbobooooboooobbobooooobooon
gdoogoobobboooobbobooooooo
gogboboooobooooobbobooooooo
gogoooooooboobbboooooooon
gogbobboooboboooobbobobooooo
gogobooboboooooobbboooooooo
ggoboooooooooooobbooobobo
gbboooooootooooobboboooooo
gogobbooooboboobbboooooobooo
gogobooooboooobbobooooooo
gbboooobooooboobooooobooo
ggboboooobobbooooobobooob oo
ggobdoooobboooobbobooooooo
0000000 [1jo0000oooooooooo
gobobooooboooobobuouoooooo
gogobboooboooobbobooooooo
ggboboogobboonoo

2. Jo0ooooon

oooooooooooooooooooooon
000000000000 000OD0O00 40000
0 O Binary Features O [5)| 00000000000
0000000 @Booo000ooooooooo
ooodooooooooooooooooooon
ododooooooooooooooooooo
ododooooooooooooooooooo
O OBinary Features 1 0O O OO0 2000000
ooooooooooooooooooooooo
oooDoooooooooooooooooooon
ooodooooooooooooooooooon
ooooooooooooooogo

2.1 00000

oooooos3bbooob20000000000
oodoooooooooooooooooooon
odoodooooooooooooooooooo
odoooooo0ooDooDoooOoooooon
o0oodooooooooooooooooooo
oooodooooooooooooooooooon
ooooooooooooooooooooooo
odoodoooooooooooooon

oododooooooooooooooooon
oooooo

D00 NODOODOOOOOOOOOODOOO »00
mOO0000nrxm=NOOOODOODOOO M
0000 21,22,...,2¢ 0000000000 ¢c00
000000000000 Zz0000

Z=|z,—cz3—¢,...,Zy — C] (1)

do1gddoooono Quuoooon
Q=2zz" (2)

00 QOO00000000000000 A000
0000 e(i=1,...,N)000000O

O00::x»000000000D0000000kKkODOO
gogooooogooooooboo

Ef:l/\i
Ef\;l/\i
0000000000 E=leg,ey,....e ) 00000
00 z000 NOOOOODDODO Gooo k0D
goodooooouooooooooooooon
goodooooo3ooooo 200000000
godooooooooooooooooooon
godoouoouooboooouooouoooon
godoooooouooobouoooooooon
ogddooooouoouogoooooooogao
godooooooooboooouooooooon
oodoooooooouooooooooooon
goooooooooouoooooon

2.2 O00O0O0O

ogoooooooooooooooooooon
gdoooooooooouooooooooooon

gododoooooooouoooooonog
oo ooooobooooooououooon
goooooooooooooooooao

W= > th(k < N) (4)

_ 9L 9Ly
min(Ag, Az) > A (6)

0000y =(z,y)! eROIOOOOOOO
AL, A0GD0000000AOO
0000000000 D0000000DO0o0oO
000DD00000OD0O0OO000O

Stim = |61 — Gm| (7)

00006¢,¢,0000000000 2,2,000
ooooooo



Tmining images

Il impges

O1 Dooao
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Fig.2 Flow-chart of the vehicle recogni-
tion system.
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Table 1 Parameters of experiments
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Fig.3 Model images of a white vehicle.
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Fig.4 FExtracted features.
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Fig.5 Codes made from features.
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Fig.6 Examples of experiments. Left im-
ages are input images, right images
are recognition results.

Ratio
98.5 %
56.8 %
5.0 %

Success
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129/227
13/259
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Table 2 Results of experiments

White vehicle
Black vehicle
False alarms
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Fig. 7 Background subtraction.

Ratio
98.6 %

Success
141/143
226/234 | 96.6 %
18/262 | 6.9 %
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Table 3 Results of experiments using
background subtraction.

White vehicle
Black vehicle
False alarms
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Fig.8 Examples
background subtraction.
ages are input images, right images
are recognition results.
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