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An Algorithm of Image-model Matching Based on Straight Line Features

XI Xue-qiang WANG Run-sheng
ATR State Key Lab. National Univ. of Defense Technology Changsha 410073 China
Abstract The paper presents a new approach to matching an image to a model based on straight line features. In this approach
model is constructed by selecting lines that can describe the boundary of the object. Because the algorithm utilizes multi-properties of the
line hierarchically it works efficiently and reduces the possibility of mismatch. Some experiments on both real and emulated images are
discribed. It is practical in its applications such as object recognition change detection and vision navigation etc.

Key words straight lines line feature extraction matching

* 2000-04-05
863 - 308 9612 9917
1971-



71

1.1

Burns

fa) LHBIE

T

ny

P: pl p2
=3~5 M
x—>y

a

(b} Asht i FrEL

L 10%
T 1,
S - S1 82 Snl
M

() HENEH A0 PR s



2000
1.3
STEP1
1 S Si S u, uO0gsuy<m
aij 2 *\}:J
P i ks
bui — w1l w -y I < o ) W
a; j = ' l<i<jsm Nt
. 2 ke W L
w—| u; — u | otherwise i H2
k16 LE]
P Ph Pk v, v O0<oy<sw {1 , @
ﬁhk
T
bop v | Top = I< 7y |
Bh k=
=1 v, — v | otherwise Fig.1  Constructing model with
l<h k<n hook reference image
L J h k laj — Bu | < 15° Ny
2 2 Nxt] Si ™ Ph Sj_)Pk Si Sm
Aim Ph Pn Bhn, | Ajm — 18/111 I < 15° Si Pk
Sj Ph N\‘IZ 3 S177P1
S P2 $37>P3 S1ITZP1 S27> P2 $37> Pa Nyp =2  Np
sx“r’ s, AN P/ p y 5
L Br
. P,
2 3
Fig.2 Angle relation Fig.3 Example of straight lines with same angle
STEP2 .
o >
$i ™ Ph Ph S R,
Ph R n 7,
Ph i S
1.5 5 R] R2 R3 R4 _ A
r AB 2
AB AB yY
STEP3
STEP3 4
STEP3.1 Fig.4 Example of rectangle prediction area
1
20%
2
min para;; paray;
Similarity; = PaT1i P 1
max paray; parap;
parag; paray;

0 < Similarityi < 1



73

STEP3.2 T T
para;;  paray;
STEP4
1
g ] Distance MidPoint line, MidPoint linep )
Distance =% MaxDistance
MidPoint line; line; Distance Point, Point, Point,, Point,

MaxDistance
1.4

—
S 5 o4 2l e
(?\" 2 iy P
"?‘.IT'J‘>ﬂ Pist /
b 12 7 e
l‘r J-1-_,."I--|IH{ o VS -'lllr
v I/m V f,r'a

L B

(b3 HESY IS 09 ik (o) MRV AR M & Gt BT Cad o 00 B TSR 0 14

(o) LH2FEME 2

\ = N
k1l
!\\ ”.- "-\-._j:l‘ B s k3l I'\*JH kl
r S = 5]
b ‘\ i.ﬁ . | kd \ |
. - .---‘.'1II k6, ’,
/'%h i i /’u \f
— .._% N I.q' ."_Fd--hl'h;l o, k10K
e, '\_“. / gl o 94
i R N Kl | e BN
O - A ™
- — )\ . R TERUIEPPANG
(o) MIE(H) T IBUTR M () () E e AL BT ER () (0S5 Ca) PRI 540 Fr ok

5

Fig.5 A matching experiment using synthetic images
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Fig. 6 A matching experiment using a remote sensing image
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