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Fig-1 The geometry of epipolarity

XHHENE D B AR 5 Rl LA
HR AT RS ok

T [ — A% B 0T A — A% B
AEFLTH S5 A -

B, B, B
E-(§p><§q):()g?‘% X oy S =0
x oy f
RIS TR p WORLR L B e
y:§w+§f

Aa B7 C i’f‘]jﬂ‘lﬁiy ﬁ\:l:':l
A=fB, TY,B
B=f+B,TX,+B,

C=Y,*B,— X, *B,
] H [E AR iR R A R B T /2, LAY [E] 44
Lk L e AR i TR 3R
o' =A"/BYd+(c'/BHf
Heh A’ B, ¢'mtag, ERXFIHER R OB
ARG AIR B, R O 2 H S T HE NS
RO BR AL,

3.2 BB

(1) MR EL.

(2) —IERBR E—SFRL LR TR R
FISLIRGXT 7 — IR RARR) — R HE L. M A
P IS SLAAAET 22 18] 1 DE S [5] 25E 14 19 2R ook A ek vl
H ARy —4E,

(3) R LR B AFAE, RPN 2R 44 18
o AB 2 AT TR I B P 2% S —— X R Y X R
L B R,

X 3 SR, th IR A AR W] U A — M
S AR e S B R I A AR AR B TR A 9115
[ S A% L5 ) — B0 AEF D5 M BCA BT

1 ZhWE COD SR AR )

— B, £k CCD HEH AR LAAA
BOHEN, RN LA .

© MR PR 8] — A B bR S A 2 E
JURTR AP Z R A R B HEL

* 2B CCD HERFURAR 2 iRty g 7 3K

BOZERAR, BATA N ERI L LA
ATLARE SRR A, JEA DA S I A AT AR 58 A
2&FE CCD HEH UL A R KB O #ESL,

4.1 ZEMJLFAEX

% LM & (X, Y, Z) thk, 25
TG L S (X, Y, Z) I8 T A1 i &
> TRLIX 2k ER A — 0T LR — b4 3
Fifg b X s S AR — St 26, A TFR 2 H ¢
LR, 1SR ¢ h q Bl 4 5, BARE MR AL T X
Sk b SRR FRATZERE COD e R %
Zefy LA SE XL,

42 BT

AT LA _ERZ LA SEAR O - 22
B Mg R A G E— il &k b, X %



% 2

JLPHHE 2 - AR P HEF AR B L AR AT 5 99

2k 2% i S Ze (AN 1B (oL B AN 28 25 P ple 5 5 OF
HIZ R A28 E— X A& b XA AT
& 2 H30R

2 b CCD HEARBRL LN LT R
Fig-2 The geometry of epipolarity of linear CCD pushbroom images
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Fig-5 Two epipolarities of g1 and g2
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Fig-4 The shape of epipolarity in the image boundary
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Fig-6 Two epipolarities of g1and g2 in image boundary
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Fig-7 Two epipolarities of g3 and g4 in image boundary
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A Study on the Epipolarity of Linear CCD Push-broom Images

GONG Dan-chao: ZHANG Yongsheng: DENG Xue-qing
(Institute of Sureying and Mapping Information Engineering University, Zhengzhou 450052, China)

Abstract .

epipolar geometry contains all geometric information that is necessary for establishing correspondence it is commonly used

In general ; two or more images of a single scene are related by the so~called epipolar geometry - Since the

for the extraction of three-dimensional information in computer vision, photogrammetry and remote sensing- The epipolar
geometry means that a point (a) in the image is mapped to the point on the known linear line (epipolar line) or non-lin-
ear curve (epipolar curve) in the other image- In case of aerial and perspective imagery > the epipolar geometry is mathe-
matically well founded and widely used in computer vision and aerial photogrammetry - It is told that the epipolar geometry
of the linear push-broom sensor is different from that of the perspective one and that the epipolar geometry of perspective
imagery cannot be applied to linear push~broom imagery -

This paper addresses the epipolar geometry of linear push-broom imagery. Compared with the epipolar geometry of
frame perspective images, we qualitatively analyze the epipolarity model of perspective and aerial imagery and propose an
epipolarity model of linear push-broom sensor images- The proposed epipolarity model is a non-linear hyperhola curve:
based on the approach of track of projection and depends on the sensor model of collinear equation- We discuss the pro-
perties of epipolar curves of linear push-broom sensor images, experiment with a kind of classical linear push-broom sen-
sor images : SPOT'; draw a conclusion about the epipolar geometry of linear push-broom sensor images, and build the the-
oretical basis forthe,applieation of epipolar quryes -

Key words: epipolarity ; linear CCD push-broom ;frame perspective



