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To Extract Roads with No Clear and Continuous Boundaries in RS Images
ZHOU Shao-guang, XU Yong
Department of Surveying and Mapping Engineering . Hohai University . Nanjing 210098, China

Abstract: Much attention has been paid on road extraction in RS images in recent years, and a lot of algorithms
have been developed. Many existing algorithms are implemented by using the information of outside boundaries
However, in

of roads, and they can be performed well if only the roads” boundaries are clear and continuous.

high resolution RS images there are always some parts of a city where the contrast is low. The roads’ bounda-
ries in these areas are weak, and they may even be broken as being influenced by vehicles and shadows of trees
and buildings.

It is very difficult to extract the roads with this type of edge lines. To solve this problem a new

strategy for road extraction is presented in this paper. The first step in the proposed scheme is to produce edge
line-support regions with the aid of an improved Burns method and to link them. Dynamic programming princi-
ple is then used to detect edge lines in the linked regions, and the detected edge lines are smoothed. Based on
these smoothed edge lines road segments are formed. The final output is generated by connecting road seg-
ments. Experiments on high-resolution satellite images show that our approach can extract most of the roads
with weak and broken boundaries, and can get more satisfying results in high contrast areas.

Key words: edge detection; road extraction ;phase-grouping ;dynamic programming
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Fig. 1 The division of the gradient direction
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Fig. 2 The templates used to detect the direction of the edge
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The line-support regions obtained with different methods
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Fig.4  An original grouping region and its fitting line
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Fig. 5 The relationship between two fitting lines

AU XTI BT 2 . 5 HAR AR A 25 5
T . YIS LA 2R E AN RE 2 A XA O 1) A
PR ARSI IS B AL X

3 QB E LT

BT TAT 2 312 K 01 2% 2 5245 X AR A HL U 9 1)
RO T DA B SR KRG A A R T e O
AN [ 57 B B9 5 R A 2 T REAR O AN AL B B
WIRAFAE . ZETCRE IR . 1 2 sl ith 2k 4805 77 95 JEik
MIAE B SCRE XA B ER A i 2 2 . FIHT 1 4
B A T7 5 T LA A 18 5 R dee 10 19 3 i

2 AR I B BN TR UL %L B
A LAAE SR i DIE A 1 B0 B BB 55 i G 2k A
HRZHTHA SRR A i i AT

MG W7k R B2 R 1R DX R
TE 15 28 SCRF XN AR R 0ol 55 173X — B i R

23 3l Y et sh A HLRNE AT DL SZ R XN H 3)

VA3l 25 KL 77 9 A I 300 5 2%, 0 A TR G- =
A B IR) A, — 20 E A pR R, TR R B B
SR E R R R AT

AR e A i 5 DLACAN B O kil AQ A0 B vh
A TCRMEM R ZAE MM LG &
A ZACAE A H AR eR 2L

B — SCHRF XY K P £33 B 8 K,
PR Z 3 7K S 18 75 0 FR 22 O i A AR
KAV SCRR X R i G &g DL R — SR Dy —
A B B X T SRR DO DL A — A7 AR Dy —
BB

) FH 2l 25 KL K00 75 A DN 31 5 £ 1) S ot 2
HH A 2 8] B8 f /M B A L K A AL 2SR
W . ATC 5 S A kb 280l N T T B
FE B GERRE B R AT DL (2 s
Yo s Cons yn VE R IR ORI L BUE A A (2 s
YO T — B BeZ i B 55— BN T A S
FAAR A B AN E S T 05 808 28 (oy s o) L
THRIF—1EBZE. 5 &E—1Br BN e Ay
MARLE, B AN E R 0,

TE— DS IXN R — R G Lm0l Ry

L M4

Clz,y)=max(G) —G(x,y) (L

RN C H i — A ICRE. G, y) 2 5UG
HARMBEE G M NIICE  max(G) 2 G F
4 e R AE

2. wiin At/ 2 4L H

0 x=x0,y=2

cum, (x,y)= ) (2)
oo otherwise

3. 2k NEHE R G B B X R
cum, (xr,y)=
min[ C(x,y) +eum; (i,j)] (i,j)E N(x.y)
(3)
TR 1 BBy & mmy 2L N (x. y) 22 5
(x » WAL Clay ) RIZF BN E. A
BRI AT H B 5 208 (v sy 9 R R
UINEDSHI
4, L CGon oy O E N EABIIN 1 %% 5, T
LT A A E—PrBeh . SRS L% A
R4 H R (A e /AN SR R — AN &
WAL BRIEAT B R (o s vo) g 1k o FITAT $RH Y 5
P AR S X N A 7 4 2%



5% 3

JEL B3GR < T 5 20 2R 0 SRS AR b R HUTC T AT 32 2 10 4 2K 19 3 B 305

WRT RN GLIG WAL SR X LB,
Ll N — D H X 8 35 — KNG

EXINC YL ECY SRR U 53 )
FERE o 33 AF A T AR 5 38 6 100 52 B 700 2% 8 SRR AR
N T JE S AR Oy L R W s P e H ik Ay
&5, F e HOH 209 i 2 L &l R 2 A
JRWEASI T RN @ TERA B LKL L LR W
WPt — ROV B s s @ X i ik (1) R AT A W Bl
T
4 JEEBENIERK

MR LA S A e K i G gk GREHAKE N p) A
S TR 3B R KEIE O, WE 6 iR, 1
YT GL PN W, 1948 R X N B A5 R T 5 7
LD R H & e — O T —
EEAEONMTSESEE S

LT

/D — )

[ i { 1 I

K6 AT SR X
Fig. 6 The area for searching parallel edges
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Fig. 7 Connection of road segments
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