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Obstacle detection based on Eigenvector approach in Stereo Image
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Abstract This article describes technique to use for obstacle detection of the autonomous navigation system with
an eigenvector approach. A manner of making feature points of two figures correspond has been published already.
However, using this manner for check in a stereo image engenders pixel deficits by the occlusion or change of the
reflection amount of light, and making them correspond might be difficult. Therefore, we sorted them in distance
between feature points, and we solved the problem of pixel deficits by making feature points correspond in an
eigenvector approach. And also, we inspected that accurate obstacle detection is possible hereby.
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Fig.1 the autonomous navigation system

(Stereo camera deployment example)
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Fig.2 Two images to be matched
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Fig.3 Feature points sampling of stereo image
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Fig.4 Eigenvector approach adapting result
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Fig.5 Eigenvector approach adapting result

(after outlier discharge)
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Fig.6 An adapting result example

4. Yzal—¥3r

4.1 HEANBER

FFEOFRESRE UT, BEMITERICEMNT 2RER
MEBTHS. BACHASRE ) OLSKEESH, BE
WE TOEBHEREFAT LA L2083, ¥3a
L= a VEREUTICRY. B (D OYIal—ya il
Tid, ERESCHRIFEARIIE 373 5, 415 AEHHL TV 3.
SIS TEABE, 308 5TH3. K (9) Tk, EHEBEZH
FNT 408 5, 422 MTHISHEUT 304 x0Tz,

a

(a) Left image (b) Right image

- ‘N"‘% fm m (a) Suggestion method (b) Eigenvector approach

ol ok ede ~ b 10 [ (9) DTEH—FH

- %;%N RO o Fig.10 Epipolar line of Fig.9

Mo Bt T S Iy S

e = - S S bRO - BEWE TOERE L 2R U REM 1, 512
o R R O S LHICHRMEL HEE L Blc—BL Tz,

R EEE A T S S = BELLT: BRTIF— 2R ATHELEERY FVRAE
L TROIER (7) TORRERT.

{c) Result
B7 YIal—varli

Fig.7 Simulation example 1

—3.47e — 009 —2.19¢—-006 2.97e—003
2.82e — 006 2.02e — 006 —5.15e — 002
2.82e — 006 2.02¢ — 006 —5.15e¢ — 002
BERY FVREETR,
—3.64e — 006 —1.87¢—005 3.94e — 003
1.47e — 005 —1.96e — 007 —1.38¢ — 002
(a) Suggestion method (b) Eigenvector approach 6.25¢ — 004 1.48¢ — 002  —9.99¢ — 001

K8 E(7) OTEHE—-FR
Fig.8 Epipolar line of Fig.7

-121-

TRTRZCHLSHICE > BB TH 5.

-+ (b) Right image

.
CEEEE

(c) Result
B9 ¥Ial—varfle
Fig.9 Simulation example 2




4.2 ERE®

B (7) 5 ROFBRAIED S ERERICERL LER
2R (1D RT. FERONBIIHTbhTVaTEhb
& QD) Ok S HERERCERTI LB ERICEDEST
5.

¥i, BEWEEL Y 3BICREICNERERS A—J2K
(12) Y. B (12 KB TEMSRICR3 DN THER
PENTITE, B7uy 2RI ESEMTTS XS ICHET
3T e THENERLIEEL LS.

B11 ERRESNER
(¥Ial—varfii)
Fig.11 Distance image result
(Simulation example 1)

B 12 AEARENS A-Y

Fig.12 An obstacle image for computing
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