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Automatic Extraction of Roads from Low Resolution SAR Images

JIA Cheng-li, KUANG Gang-yao
(Department 1, School of Electronic Science and Engineering, National University of Defence Technology, Changsha 410073 )

Abstract A fast and efficient algorithm of automatic extraction of roads from low resolution SAR images is described here.
First, a road feature detector is applied to the images to obtain the edges of roads. Then a series of templates is used for
labeling the edge pixels and linking the short lines. Finally by the dynamic programming technique, the gaps between the

curves of candidate roads are connected. Low-resolution SAR images of RadarSat are used to illustrate our method, and the
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performance is satisfactory.

Keywords synthetic aperture radar image, road extraction, edge detection, dynamic programming

1 3]

mi

LA, B AR 4R OB BEAFAE 32 BT R
EEBRFERNTATSERGEEGRE . 2E
¥ WBHRNAFHE . S 20 ZEENIFFE
ARERTS P RENS S, EERRET RBUERE
RN RM SRR, ARBKN . 2RKM. AT
BREITEAE BEERG BEREE, CAK
BRI B K Z B A X A R B R 2K 5, ALz
BARRTEBREG, AR LR (BB 55
%), ARRKBEZER (IR £ XHREX) fAFH
HE BRI S N B HE RN B R F R B
%o HXEFEILTF2BEH LM = BERR
TEBBREBRETH.

ESWE 5" E b HHT H (41322020401

W B8 B #9 :2004-09-13 ; B [ B #§ :2005-03-03
E—{EH B TR (1980 ~

BT SAR(GRABREXR) BT U &Tot &R
BTHENENBRRLE, SEEEBGMLEL, SAR B
BEA BT R SRS, BTN SAR B E#RE
ERFELERAEZIEN, HEH T SARE
18 20 [E A B T 58, 18 SAR E R K8 BRI IE
HIEHE K, SAREFGNERBRERSLERR
HARZAET:

() EFRERESHENE,ESHFLEERERNH
GRWEFREEM, LAFFLEA T SAR EGR
HEEHEMNTT -2 EELHENAEENE T,

(R TRERSEWNER NEERTEST
SAR BRI RINE T, BB MR B ELHE
WwiRZE, ThEERGMHEEL , XBEAKMKT H%
WEE REERENER, WAFE AR SRR
BMEBRRY,

), %o 2001 SEFEB BB A KFR TEEL0,2001 £ 2002 FTEGHEFERAKRERERA %

fir,2003 £ FEGRHFEHEARFRIMIEE L %6, EEHRT N SAR BBRHFF, E-mail: jelnudi@ 163. com



%103

FRW % :SAR E R A 3hil B B 1219

B HGA k, BRI BE SAR J7 T KB 53 38 NI
NIEL , MR E RN EE T EaE HRMR
BUEZKNEFREERATAZEN, BHELE
TH 3% BUR ¥ A SR #E LB T MRF 52 BUIE B P
B B SCIR [ 1 M T, RS AR T
HERERXE Y RN EBR LS, RE
BBREEEEMRSHHARERER, REHA
YRR ST BE B PR, X BRE—ER
BLER THBERMES , BEREREREX,IT
BefE KBRS SRR, BERRRETE
REIAABEMIFERERER, WiE T w28 R
¥((DPF) i@ i DPF &/, ok X 48 BUR 48 & Ju it
THA B EMM LR, BT EEARE
M SAR B PRI AR R, EHREEE, #
R EBRAGEZ METEEBBMHE X,

EEXHMEATFERR SAR B AShERE A %, B
SE7E SAR % AP 1 B 45 1iE 46 T B F (road feature
detector ) K13 B 11 2% &3 ;R S5 43 S8 R PO AR AR AT
KB MR, AR IUE B SR X BR R — A
A B HL R R B AT B P, KRS RIEH,
ZEEBIFHRR TR PRER T ER, HEE
KRBTk TR AR,

2 RS ME SAR BRERER

FA B % (=9m) () SAR B &, HiH &
RN

(1) ERERG EE2RBAHL,

(2) HEEE AN BEERLRE,

(3) EREETT A,

(4) BEBRANERKKEREUBEK,

(5) EEHARME.

3 SAR BB E&HEHN

Camy BT ZFRXXBEFEESBTHENFEE
BREABEDRETHENAZENHE, HEFE
BB AL B P BUR A, B SAR AR BT A B
BEASE WEGWEREWIER KR, Z0E T
133 A 05 W AKX — MR B BRI R
ISR, X — R 7E SAR BEPERGER, BT
SAR E By R RN, 2908 T X T SAR A&
KEAREREN' , MEMEERGEAHREH

AR AT AR AL , X RE BRAE 78 R AL R Tt KR A %, T
KPMERREALNG. HT BHRIAFE, H
AT EMNEXNRERFNETFR I EROHLED
% (ROA) B U B T, {H 61 F 8 B 7E 1R 4 H R A
BERIA—FREOHMML, T ROA KW AL L%
SWRAFEMARE,HE— RDFEI T B &L
% FEBREEME ROA TERMEHRR D%, B
It i — M E B R

WE 1B, —4 nxn KBTI 3 FAT
BB A B C, P HANBHREE N MM

ABE

AlaTalal4a] (4] |c]| |B Ala] [c] [c] [a]a
A [c| 8] [A]a] [c c| [4]a

clclclclc] [a] fc]| [|B] [4] [c] B} |B] [c] |4
Al [c} |B c| [B{B] [B]B] |c

B|B|B|B[B]| 4] [c| [B] [¢] |B]B B[B[ |c

A1 ERSEENET

Fig.1 Road feature detector
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Fig.2 Neighborhood templates for labeling

(the small box denote image pixel, the gray one denotes current pixel, the arrow denotes edge direction)
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Fig.3 Data structure interpretation
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Fig.4 Neighborhood Templates for linking
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line which has the direction in the shadow of Fig(c) )
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Fig.5 Road segment linking
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