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Horizontal line 3D reconstruction from two image points based on single

catadioptric omni-directional image

CHEN Wang, ZHANG Maojun, XIONG Zhihui, LOU Jingtao
( National University of Defense Technology, College of Information System and Management, ChangSha 410073)

Abstract. Differ from traditional 3D reconstruction via stereo vision, this paper studies the reconstruction of straight
horizontal lines in 3D space from single 2D omni-directional images. It demonstrates that, for symmetric non-central
catadioptric systems, the equation of a 3D horizontal line can be estimated using only two points extracted from its image . By
exploiting the peculiar property of horizontal line image in catadioptric system, line detection from single omni-directional
image can be simplified. Meanwhile, a horizontal line reconstruction algorithm based on main-point image and non-main-point
image is developed. Detailed experiments justify that, under the same precision of image point extraction, compared to present
primary approaches of reconstruction from four image points, our methods is more straightforward and accurate.
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Fig.2  Cylindrical unwrapping of the non-natural scene
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Fig.3 Projection model of the symmetric non-central

catadioptric camera with conical mirror
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camera for space horizontal line

ERHES R, 0 >0 BF, AH F] R EE AY 2 A) A
il i SNSVP 2 4 i bl i) 4 8 v 0 il 114 B B 5 X L
A B R B () B A B O O AR [ BT
WIE, 24 6 <0 B, 35X —Z58 W Ar A B, RIVRH [R] a5 5 B9 25
[F1) 5 T B 5 8 v O Al R R B 5 X 2 R g B g Pl
b Py P B PR G OG0 =0 U g T — R
e

3 ETEGRE/A EEREMNZEKE
BE&EETIE

AE TR SCHE XA SRR S SCnE

X1 (A K B4 b B B O Al ol Y
SPROA A HA SRR A AR T AR e AT B AR 2 S
PR B G AR BB

X2 HEHEEJKFEL LA L
57KV B f AN D 0, B L A AR Ak 1) 25 1)
K H

EE1  ARBAR =S HIKPHL L g SNSVP

ARG RUG R — Sk 1AL 1 1S p /K H 4
L b3 P AT f%, Wil 26 0 1 508 BHR b
(IR B LA p R 43 B TR AR IR KR8 b

R T LN SRR B, W, KOF B
2 L L s BLA AR TR B SO Sy PR RN, B
PAZKSFBLER L1 4508 ot il (9 B 35 LS P ok 4y
TR KOF R L350 O AR 56 2 1 ik ie
AF ) 25 B Y 2% 8] 538 3 SNSVP & 45 B AR 85 v o0
ity ) 5 s o T B e il % P S R R 3 4
o3 G FR L I B AT OE

SR, BT BLSE 3 5 o (10 K 7 B4R AR 1T RE G BR
Ko, BATE H AR IR — LK OF T2 B, AT A5 AR 4
] P (4 J8AR AT RE JF AN A7 7E AR, H X IF AN 52 il
X3 F AN /AR AR A R A3 18] KT B 2R T R T Ik
BFgE . 0, SOk 12- 14 [ T — RS M T
23 [A] 7K P B2k B 3 505 0 G I B (R B TR B R
SEA TR R K AR SO 28 43 B 2 8] K 7 1 4%
() B AG R 2, AN AURT LA 25050 B 4 1) T R R 7K OF B
LMAR R FE I Z , BAE FRAFENNE LT BB
AT RCH A I AR AT X B R RIS, A
SCATY A FH STk [ 12- 14 ] o iy 7 3 04T FAG S ER I

BT TG /AR BRSSO & E
JRERUNT o B 5 S a3 B K OF B2 0E o HE T 4 10 RS
WG RE . W R HE L 547 (XY F i) F
1,2 E & P, 5 P 2R EHL L FAYA, B
P oex M EHE LWES, L, AR P, SHEIH
38 piAE XY i B4R, i Pl 0 5 Y il
SIS



1800 FEEZEE % www. cjig. en

%15 %

P52 IR K P 2k o T S O 4 1) s B
Fig.5 Imaging illustration of a horizontal line with the

non-central conical catadioptric camera
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