5 32 4 5 10
2007 4F 10

TN

Geomatics and Information Science of Wuhan University

= Vol. 32 No. 10

Oct. 2007

S N

XEHE.1671-8860(2007)10-0860-04

FL)E Hough 284 J AT 18 ik
KB T
(U RBHE R B TR B

# E.EXAT Hough T#ehik
% B RV F AL Ay L 3t i B
Bt w5k R R R KA B RA,
o A R

FEEIA . E B YA A &4 4 B ST s Hough & 3%
hEESES P237.4

BB A &AM g A2

5

A%

KL TR B AL B — FhoB B & AT
A BE U A R R SR S R
o X R R AT AR B AL B A R R
i SR AE A5 Tl AN ] A A B8 L2 0 RO B9 A [ )=
YR WLEE 73 A i 2L TG i ke 52 2% 1 [ 2 i 1)
ﬁEﬁI[ﬂﬁaf“TuﬁﬁimKIﬂé’Jﬁ,M [ia) 7L 14
AT JZ AT AN R e A ) A B o BE i 5 o
HIFFEAN AR T 14 1] A0 T L 45 loks B2 1] f) AH 1
30 DA BORLBE 22 6] 355 25 R i A DS IR ik
TR R Pl 58 Hough A8 4 AT B2 K i
FEAE Y )RR AL 108 i ik A

1 Hough 35k B £ 40 Ml 77 72 /Y (8] &

Hough 7254 J7 1% K6 0 B 28 15 A2 A1) FH A% 26 b
AR R P 30 2k SR B S 05 ] (o, 0)
SR G T PR 40 3 130 S A B G0 O R 2
B BRI TG, 5L PR AR AE 19 B4R S 500 %t
IO 1) R R BT T B 8 06 G 0 sy 4 e L P
A ARAG EAR A B, R U BRI HE Y T {5 2 ) 4

Jry LA I 5 Ak R AR R 25 Ty 1Y) 2 850 T J) e
a1

T;&BT FH R 300 %5 o530 ) 78 445 3 1 2 80
005 HLS M S MIAELE — 2 M 22, X 308
e 2 J5 A T TR — 2% T 4R 10 B3O8 A 0 X 7 1) I 5%
fil £ 72 16 2 502 1) OF R A8 T RS B TR —

Y155 B 89 :2007-07-30,

% b g B 2K A A AT R B ML 4w 04 K B

SERAR S A

SRR B Gk i H

1)
v

® ® A LE

BT B 129 5,430079)

PEIAKRE LS A ARETLEAR S AR,
S AR AMAETYA

IKONOS % & H A se R FOGX I E W] T 3% % ok

T2 A5 — /1N DX I8 AR 52 T 320 5 i 3 AR A T 5
RZEMBMTE AL 0.0 B A0 1R 22 B R/ g X
SR/ . S B AR AL ] B /D 2 ] — 2%
2 B ARAR R R T L S B0k — &% E%
Kl o 2 2% B4R s 5 s () i A A e oK T RE At
TP AT B A — R R O AR S EUE R AR
25 [A) Al 23 BRI L2 L 1R S 50 W) PN RE 2 Bk

2 FIE Hough THE LN T7 %

2.1 Hough TIRE LK PR EITEBEHSIN

R B 20 L Y LS ECH (o0 0.0 AR TH]
B (Apo s A0y . 4T Hough 24 )5, & 111
%% N B A B A I A — 5 R T
T8 DI A T AR S LB SR R B . AT 1 PR
K Coc+ 0.0 TR I 14 P18 53 TR) 9 FELIC o 1, T Co. 0 0,
A0 BRI A &R A R B o 2. 181 2
FE BT 1 TH AL CApe X Apo /sinAd,) 5 J& (o s 0. +
A0 I FEAE S HL (oo s 0. — 80, Fl (o, » 60, + A6, |
M EEBOHE &5 . X T Coo + Apo s 0.0 Fl Co. — Dpo s
0. — PG DL Co, +0,) b S50 & BSR40k 0,
i A5 Coo 0. LA FE ST Ll s 1 H 3 LX< Ao 1351,

Horp L Rt A i A 280 A B . (A T Y
n><Lxmwﬂanm+—§§» (1)

BB SRIE: HE AREEE A EIW H (40771157 ; B %K 863 11X % Bhi H (2007AA1272143) .



32 %5 10 W

AR IR HAE R B Hough 78§ K FUAE 38 B 18 HL 2 A8 0 v A4 M T 861

GAIETIEES
L
>
77 - (L + 2 >< A{O()/SinAao)

K g MAMEHLARIEL 1. TN 1/3,

(2)

P,

6. +A6, Ap, A0,
0. &

0]
Bl 1 R oo 00 54088 1 15 251
1 BIG 25 8] H i LA 26 2R
Fig.1 Geometric Relations Between a (oe+0.) ’s Votes

and Its Neighbors Domain’s in the Image

AT T - 2 < A B~ S N e o L v
(granules) . B fi & I ki 7K “F (granulated views
and levels)" S5 M & 5] A F| Hough 7% # & I B
Lyt

L TR 3 BB R 3L SRy e BRCAN [m] 1) WL A1) B R
SEAARLEE R E TR S . S0 [E] s
[E] P (Ao A AR H LK JE L B 35520 5 J&) &8
WA 5 0 Y B R /DN s TR S (Ao s AO) FITAT 3K 4R
£ L g2 Hough A8 4 B 2 kil o i R0 B2 . kL
Ap I I/IN5 WA T 26 1Y LA B H A5G, A0 1R
JNTN) 5 B R LR R B E AR B IR R AR A R
FOMAMAELK L K/ E HR LK E
FECH

LA ] B 7K P S 7 A 2 1R BE T P i A
[1) 250 P A T AR AR AN ) s B 22 S5 B A 381 Y =
CUNES I R b NS D VAR 13 R € O I L
R ] K R A — 2 X T A
JE [ (Dps AO) #E 4T Hough 72 8 T 15 21 /Y 46 I 45
Ho TERFE 1 (Aps AO) KL FEKF T Hough %5 [H]
H A Co ) B 45 SR AE 287 T8 2 ] vp ok 7 X 35
WH Z /DG E S X R s — R J L L
oA DL Ry 2 A I B4R i K Hough 72 46 %5 [H]
P ET A Cos 0) 7R FEIZ R BE KPR K I 2 1 fie
AHZL. A5 Np LRI/, & S B0HE &
AR 2% 2H I 2 f B0 /D, B A ) J) 74 e (L B A
HMMENE ;s IR Z A0 5 Ap S4BT BRI K, 88k i
S /N H S0 ) 1 B RO 2% HOR B E
iR R 25 0] B2 1 S 801 .

3 2 ) P A [ R 48 0 o B 1 AT B R A Sk
A DL — R SR MK G 5 e A
F X5 J5E O AR B LS BB T T

2.2 #iFE Hough TME LK N E X
D &% #® Hough AR ¥ 5 o M 0 MHEREE
Bl JE 2k S R R B I K EEAE R L. S8
23 (B A BB A (Aps A , 43 Tie AH B Y 2 802 (6] 9
WAL 0.
2) X% G S AT Hough A2 46, 13 8 5
s [ BLUR A B HT p; 100, 1,
3) X HT p; JL0; Ith &S A e R i T 4. >
Coj +0:) X I B 28 B 50 S 800 A
HTp, .0
HT[p;][6; ]+ HTp; J[6; ]+ HT[p; ][ 6.1, ]

L
L + 2Ap/sinAfg

(o, 0 BN AR EH LS E 10 5 % S 2L perr » Outt)
#| EffectLine 2040 1, JF & N, H Tid % HZ
B pre T HIB R BOR U6 A4 .

4) X BRI 2 ST, SR ER
fectLine ek P A M EL LA s br, A2
RIS 05 0 A 8 B4R A5 03025 38 5) 5 &
FIHIR6),

5) FBr Y1 e H 4k EffectLine "h 45 k
FRELRE LR A N Y R/ B AL R
WHEZ E SRR R vet B v w0 S R S
A — s AP B dist, 3 8 2R B 85 25 22 Thresh-
old, 4 dist K F %% F Threshold B}, 5t Ay 1 2%
ANFELL K HLR FRBI N 1 IRt Bk Bk
I BT B pre S 2 HTAARRR

6) &k HHG 1, BIZBLER 4, FE X YT
Rook=n BISERCT XS A B, AT —
MOSUE S KIS WO ERUE =N UESEiiN

7) R A B XY vet B iC s 1 5 4
XL B AT ELA . B N AR IS JE I T
A LR B AR 28 A AR AR B AL result
L I SR G B R ARSI ) 45

8) s (ApsAD) L J Threshold & # , 15 #|
R B KK T B2 IR S5 K 37 43 BT LA A5
) Jpr A I 25

=

(3

3 EOBRERSGELENAE

156 K F B9 808 0 5 [E Frankfurt #L3% 2006
45 7 TKONOS 55 53 B8 5245 10 B BB a4
3Ca) IR s AR K/ 400 1R K X400 18 %, 7 B
F 4 m, 50 HAir N R EGEG HHL LB 1) B4
B B Je X IR 52 R AT B R R O R
Canny 57X & G2 QAT WAL AL, anfEl 3(b).,



862 WDRE2ER - fFE R

2007 4F 10 H

 (b) Canny JAZR I T4 F0 5 IR

(a) AP %

B2 RS BAL B A R

Fig. 2 Original Image and Preprocessed Image

3.1 BEEMELBRNLERNGEMN

P 3T 4B 5 R DR R B2k B R ) 3
IyEEIR,

HE 3 Tt 4 (Ap A F R . B % L )
WA T A B L LT Lk
57 B U (1 5 1D L 2 1 5 (1 2 e
N B A A S HOR RS . (5 T
RGBT om 5 LRE He W/ L AT L4 5
Ko 1 2 B A

B 4 T % A0 L AR, BE % Ap )
WA KT Eh G BB RS . B A
R I 15 B B B0 T 4 MR F 0%
K . Hough 75 il o7 45 W (1 0 L 2% 2 50k A, 5
Bh . Ao BALIE AN L 2 B (B SR 440k 7
For 0 SR 10 T 2 ¥ 4 B IR 4 Co) R
I LA T PR 1 TEHE KT Do 9 2% & BEIA
Sy 1 4 4 AT 0 400 1L 20 L0« o T I S

= (;;,5\,/(—/5 r@/ R

ZE s

(a(Bp, AB=(05.03) (b)(Ap, ABY=(03.03) (c)(Ap, AB=(0.05.03)  (aXAp. ABI-(05.2)  (b)AP, AO~0.5.03)  (c)(Ap, AB0.5,01)

(
L=60 L=60 L=60

Bl 4 AHFE (AL R Ap T B 2 B Ao il 45
Fig. 4 Results of Line Detection with Different Ap

i 3 B A B & B, Hough 23 [6] 4] 73 # 41
ARCELA L AR/ A E A5 21 b 45 B Y
L 39 B I L s R 38 30 2 e R R 8T 1) b ) T2 A
FEE AR T Hough 28 Al P AR B SR L
AR RGBT B ) B2 Bk b« 25 o i T
L R o7 5 R 5 L ) a2 0 i 5 KR O I
B o S A (R R R A BOKR T a0 JEE Rl
(1 H LBl 5 I8 i B 27 . Be bR T A —
Hough =3 [a] FA% {9 Z2 %50, N8 (Ap. A AL A 2
T 5 7 AR 408 PO A% r G B0 AR (T R I B4
WAL M Hough 25 6] Z2 8070 A A B 0 Bk S

(a) L=300

K3 AR (Aps A AR LT B £ BeA i 45 2R

Fig. 3 Results of Line Detection with Different L
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Fig. 5 Results of Line Detection with Different Af
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Line Detection in Remote Sensing Images Using Hough Transform
Based on Granular Computing

WU Zhaocong' WAN Qianting' LIANG Jing' ZHOU Zheng'
(1 School of Remote Sensing and Information Engineering, Wuhan University, 129 Luoyu Road, Wuhan 430079 ,China)

Abstract: The concept of granular computing into line detection in remote sensing images u-
sing Hough transform is introduced, according to the characteristic of granular computing
that it can observe problems at multiple views and levels. An algorithm on line detection
based on granular computing is established by analyzing linear edge features with granularity
of various sizes. Different quantification interval of corresponding granular level is em-
ployed, so as to extract lines with different length and width efficiently. An application on
airport runways extraction in the real IKONOS image proves the validity of this algorithm.
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