=3 12-37C-07-04 B33 =22 °12-07 Vol.37C No.07

=4 QelAe] MesAARAE ol & A A
HE A o] W e, e

Vehicle Recognition using NMF in Urban Scene

Jac Min Ban®, Byeong-rae Lee’, Hyunchul Kang
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ABSTRACT

The vehicle recognition consists of two steps; the vehicle region detection step and the vehicle identification
step based on the feature extracted from the detected region. Features using linear transformations have the
effect of dimension reduction as well as represent statistical characteristics, and show the robustness in
translation and rotation of objects. Among the linear transformations, the NMF(Non-negative Matrix
Factorization) is one of part-based representation. Therefore, we can extract NMF features with sparsity and
improve the vehicle recognition rate by the representation of local features of a car as a basis vector. In this
paper, we propose a feature extraction using NMF suitable for the vehicle recognition, and verify the
recognition rate with it. Also, we compared the vehicle recognition rate for the occluded area using the
SNMF(sparse NMF) which has basis vectors with constraint and LVQ2 neural network. We showed that the

feature through the proposed NMF is robust in the urban scene where occlusions are frequently occur.
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Fig. 1. Ilustration of the step vehicle recognition system
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Fig. 3. The distance estimation pr1nc1pa1 of the stereo
vision system

2ElE S nHe] Ay FAHL Ao o3}
FEHH g G A ZiEke] slEEE
ol elsix A=t a5 36l Bel f= 7hlt
sl S sk 842 B 7hiERke] AR

Hepllar f= FieEke] 2AARE HeRdic
w3 X3 Xpel Ale AR dEpaE Akt

of &gk Ag] Z:= Al 2 7T 5 sl ol
sto] Zo] W& Ak

OBTT n:i'i }‘n mlru
r°*'

Fl

9ol UspE W] N Awy e
SAD(Sum of Absolute Difference)S A4k o]
F8ke] odAke] FUsk Yol A A wiHEE A

& B

h—lw—1

=SDIPNACTIE

y=0z=0

SAD(z,y,d) L(z+dy)l 2)

A @A het we A7 2] gole} Un
= vehlin de= AL If L& #Hirel H&she
hagts vERlck 7 dak Alele] HAe] HieA

| #18l d& H@MM% o Hags Zde
d= A WsAHE vehlle Azke AERke R



i

B EA JAAAS Bl SRR o 47 ek 14

T8 4% A9 A olgsle] Zo] W A

[
Shede v B el o] mE A B Fa
odele Adsla MR dele AEe)

© @

a2 4. F1 9 1F 3y

@ 3 D O) D © 2ol B @ B A%
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(a) left image (b) right image (c) depth map (d)candidate
region detection
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Table 2. The vehicle recognition rate in the urban scene
Feature Basis Recognition
Rate(%)

Haar+Adaboost 81.6

PCA 100 74.2

50 71.8

NMF 100 87.5

200 69.3

50 71.4

SNMF+LVQ 100 85.7

200 86.1
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Fig. 11. The vehicle recognition rate about occluded
region
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