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Stereo vision based cross-country environmental perception technique

Wang Rong-ben, Li Lin-hui, Guo Lie, Jin Li-sheng, Zhang Ming-heng
(College of Transportation, Jilin University, Changchun 130022, China)

Abstract: In cosideration of cross contry environment that is often variable in illumination and

complicated in ciecumstance, a cross-country environmental perception technique on the basis of stereo

vision system was presented. The ooriginal images were preprocessed by Gauss filter and CLAHE

method and Harris corners were located with sub-pixel accuracy. Fundamental matrix was calculated

using RANSAC theory. And epipolar restrain and continuity restrain were deeply studued. Finally, 3-

D visulization techniques confirmed the effectiveness and feasibility of the proposed method.
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Fig. 1 The preprocessing result of CLAHE to weak

illumination image
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Fig.2 The preprocessing result of CLAHE to glare
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Fig. 3 Harris corner extraction
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Fig. 4 Original match
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Fig. 5 Epipolar restrain
3.3 EHEMYE
X A % 29 SR Y DT JE AN R gk A 7 A i R T
TE o AR ST A G S 24 ROk 56 IR DR TE Y 3 R
BESE AR R I 2E L, AR [ — P ik
AL P AR BEAR G DU ] T R R Y
B LI B S A8 T 1) — Bt PO . R AE
XCH ERH ZE - R A s p@ F g EATE
PG L A B3 43 00 R s ") G s 9D, &

AR m =2,y m = Y,
U3 T A AL B O R RN A
di) = mi —m" = (2" — 2 P — T
€))
ﬁﬁaﬁ@]ﬁ@%’iﬂﬁﬁ P g IR E RN
£y =y =y = (= =T
(9

W) s Fndy A ALY
d(l) d()

[max( || d;’f I H diw 177
K Q) FER p O p” JA B FRIE A ¢ T g7 %
HAE T UL B SRR T . 6,0 FoR O ¢ K
R p A p Sy XL A RRAE A BROA SR R
Z AR g, <0, WIFR R AT A5 R pt F pt”
VETC . J&] L 2 A R 22 FRAE 23 SRR

4 LE LR

AL LAE AROR 27 %80 e 4 A R A ZH B e ) C-

1 RV RE 440 o 92 e F- & L 7E Visual CH++TIF K
WETELHBERRR.EH RGETF G Lk
RO ILIE 6,CCD R 9 2 8 [ BASLER 2 A #9
A602fc B IR . 55 55 B 2 2% 7 8 1R 11 o 1
G bl AR AL SR HE Tl e A AR A
ﬁa,,miﬂwlﬁmbﬂiﬁl%%iﬁ,uﬂi AE % 1 2

S = (10)

B6 Cl-1XBTESH
Fig. 6 Environmental platform CJ-1
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Fig.7 Cross-country environment with average

background
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Fig. 8 Matching result without CLAHE preprocessing
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Fig. 9 Matching result with CLAHE preprocessing
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Fig. 10  3-D reconstruction
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Fig. 11  3-D reconstruction of Fig. 1

12 2HERN=H®EN
Fig. 12 3-D reconstruction of Fig. 2
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