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Abstract: A stereo matching algorithm based on epipolar geometry and support neighborhood was pro-
posed to solve the problems of epipolar curve and matching cost calculation caused by image distortion
in fisheye stereo system. Firstly,a fisheye camera was calibrated to obtain its relevant parameters.
For the lens distortion of a fisheye lens, the epipolar curves of the system were derived according to
the projection model of fisheye lens ,and these epipolar curves were used to define searching scope
when searching for corresponding points. Then, according to the position relationship between homol-

ogous points on the left and right images, the support neighborhood of each pixel was determined, the
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corresponding support neighborhood in other image was calculated in different parallaxes and the local
matching cost was calculated based on support neighborhoods. Finally, matching results were ob-
tained by using the Winner Takes AIICWTA) strategy. The epipolar geometry and support neighbor-
hood were used to perform a matching experiment and a comparison experiment for two groups of fish-
eye images. Experimental results show that the matching accuracies of the two groups are increased by
4.03% and 4. 64% respectively as compared to traditional methods. It concludes that the epipolar
curves speed up the matching speed and reduce the error; the accuracy rate of matching cost calcula-
tion by proposed support neighborhood is also superior to that of the traditional matching for the fish-
eye lens. This method meets the requirements of stereo matching of fisheye images for capturing
speeds, accuracy and quantity.
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borhood
oy Xof £ R P A5 8 A% 5¢ B VE BCAR A o 3. Xk,
1 3 = SCHR[ 18 RN SCHRT 19 143 Sl 48 H FH 5 5 725 $6 e

VE AL e B G B R 22— 7 R DT T
— BT AL B A 3 A BF 5T BN L R H B & B
BT R B BN R R . B R RS
KA EHFLABL Z S 2 & i TR 2 A &
TRV SR AT FLAR HLRE 3 F A AN L 3R U B
AR R A B BE — YR B 1 2 2R 3 1
P 37 S0 8 K N FH B0 E SLAR e R g
AT A R G R R SR AR B IRCE . 5
AH 224 4 A AL 2R G L L fh IR AR ML B A B iR
FUN T HEH7  FE 30T R = g A | A
AR NG 5 ARG (9 /] NG 28 1 B
RO TR B R A AU E R SR
8 07 FH G EL A AR AR, (P2, R E 4 3R
2 M WA P 4 R DG A R T AR ROME R,
it fa MR A% 1 BF 9 3 8 4 v e A Sk B I
AR I AL S Bobr e X 3 Tl . Ak
i 0 G 7 AR DT T (4 IF 55 AH 6 55 /D, FLX oK 26
AR K T 1 [ £ IR P45 04 ST AR DR B ATF 5% 2 4 v
T A 5% D I A0 v B s DT T [ Ah i £ AR R
(1) 37 A DT BC A9 BIF 92 JF e 4 L, R T 5 31 £ R TR
(18 S B DG, Lt e R PR 4% 5 B Bk - &
vk FRon, If Xt Bk m BS e X T —FhoSr R 2%
Zafer™ b, 1 3 76 2K T AHE 28 T ¢ AT R B4 Y
P24k T, LA kE G £ R P 45085 1F o 72 v AR R A i
25 %) I B2 VT 0 45 5 RS B B A S, Julien”™ 7E
Li (g 3Emt FH A 2D 1 3D #% i £k ok 48 5
R P 5% B4 ST A DE T o (L2 At AT 40 050 A 158 2 A

70 6 3T B 3 s f0 R AR 104 Jmy S R 5, AR 5 AR i i
LI5S 78 X5} ol = 119 S 457 408 Sul 2 A7 B Ak A S8 1 G i
TR B TS AT B e, (HL 3 79 o 35 11 DG PiC 45
SRR T T ARURE AR ) o A 1, EL R RE AR BURR T
o LA 30 o5 ) o R %8 DG L 45 R 0 R R DL
B 0 N R 1l AN R DT S A2 PR

AR SCHE H — b BB X (5 IR AR AT ST
AR VT IE A 8035 1 Bk o S AR i A0 TR XL H Lo &
G B s LR e S Ao R RGBT B 4R
J5 AR Z R G B AR L B — SRR AR
FE VR R XA O ik ] DL 5 A5 21 B b 45 S
ARV 25 550 T W SRR AR 3 355 . o TR BIAR S
e 2 5 SRR Q8 BN DT I &80 1Y 03 BE . TR UL T
AN T35 0 B A2 DT T i 328 BB 4 1) LA e 7 B 1Y)
SAD(Sum of Absolute Differences) b AU 4 oK %X
T RR VL A A D AR . SR ] B ] B9 WTA
(Winner Take Al 5 B % JC e A DC L 45 .

B X R 4 1E 1 B 4 R RIS A9 37 4R DT
AR SCIRVE 5 TR D A R) R DA it 2645
XF R B 8T R 4R DL G AY RN O
JELOT B0 A 1R R I SRR A R B A% 4B S TE
— MR R 1 B 6 07 SRR SR 8k, LA v/ A5 I 6
PERCACH 355 A 52 )

2 @ IRARALRAF AL A

PRABNT B0 £ MR AL A B A8 A mT LA 23 2
W B — 0 A [A) N Y R b A R B B Sk R



2052 e KE TR

5 24 &

5 A B Sk BRTAT B s AR AR LB S S A 4
W SR IRERE DL I IE S8 B 3K LR B AR B A 2k
P I e S 3 40 R PR R R SR Y £ R A
L S R I 5 0 I A Se g UL L 4 R
BRI b, P LE A T A AR T S B A £ R
FIBLE 52 AL 1 A . DL 4% ST % A5 Y 1 TR
FABL A ), e 1 s

+Z,

B R Sk i g A 5]
Fig. 1 Imaging model of fisheye lens
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Fig. 2 Schematic diagram of epipolar curve
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