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Extracting urban road area based on combination of trajectory continuity and

image feature similarity
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Abstract: Urban road area detecting is the imperious demand in the area of management of city land use,
transportation planning and so on. Trajectory extraction, remote sensing image classification and artificial
collection are the traditional methods for road network detection with some limits on automation degree or
extraction quality. This paper proposes a method for detecting road area in high-resolution remote sensing
image based on trajectory continuity and image feature similarity, and this method utilizes the advantages
of GNSS trajectory and remote sensing image. The proposed methods could be divided into three steps:
firstly, using GNSS trajectory points to construct images of trajectory feature and selecting the high-
confidence grids with high density value. Secondly, generating road objects based on trajectory continuity
in average direction feature image. Thirdly, dividing high-resolution remote sensing image into several
small areas by using road segments and extending road areas based on image feature similarity
automatically to detect roads which not covered by trajectory. The experiment evidences that this method
could detect road areas efficiency and accuracy in high-resolution remote sensing image and decreasing
the bad effect on the different roads with different spectrums. Compared with the traditional remote sensing
image classification methods, the proposed method has a higher precision and automatic degree.
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Foundation support: The National Key Research and Development Project (No. 2017YFB0503802); The
National Natural Science Foundation of China (No. 41771473); The Fundamental Research Funds for the
Central Universities (No. 2042020kfxg24)

i E M TEBRRAMNZRT LT BN FARNA TR, M BELARTER XL 2
R T R ERBFALRETERF X . AODINBRAEIRBR AT LAE—Z W ARE, KX
/\GNSS 7 RuM N xé%%%%aéﬁéum:t%“ Fh —FP A T Huid 3E 4 M 5 AR 4F AR AR L 89 12
YA E I R AW 7 ik, Z kv B A GNSS #hit S M BT HFIEMA, X THIFL LR ETH
ﬁﬁ#émﬂﬂﬁa‘%ﬂ’&d SR BAT B, R R R R A R A AR S AL Rk R B0 N K ARk AT dE R, AR AT
BREREBABAZENERLZE, RBEW . AL FTETAARABKER GRS FERLLRAH AR
B R, ARG s ERAY R T ERRR, SHEAMER PR s E T R, BA & G504
E5 EJWMEF‘ AR T 7&)@%27}%& ﬁﬁﬁf—%k]“"}i
KR 5o E R TS BAF T T % G AR AR AR L 5 3 R X 3R A



%12 D7 R A U S S 5 R AR R R DL 2 Y S T A AR 1555

FE S ESP237 X EkFRIRAED A

XEHS:1001-1595(2020)12-1554-10

ELIHE:B X TEA L% (2017YFB0503802) ;s B K A AAF K4 @ L3R B (41771473); P Sk

AABE AL %+ R (2042020kxg24)

S0l T S B B BRI Sl T i A P T B S
HLS] 45 U LA T B Y T T AR
Tk R A I 30 B B e A R S M ) 4 2R
SRR S 2 SR B T 3 DX N T R 15
B AR TG TR I Al R BRI s 1R B AR R 1R 2 52
B 23 3 B | 28 SR E AR T 4 D R A BR ) L 4ok
108 e 00 B PR N T B TE B R T AR A AN )
SRS T AT A )N — B (] R R BOR A X
S PA) T B 4 D T R AR A A — S 22 . 3 B O
FHIEA —EC2 X8 A S AL i T AR U™
P B LR OCRME LUA B i pr o™

e T 0 28 SR (R T8 B SR O AR S
SRS A A= SN LI PO 8 S R R S
I BIL i 27 21 5 B 2 P 6 10t TR s ) 2 A
T AN K SCHRCT3 46 i 2 7 45 Ll &2 1)
2K H T I DX A5 o SR DX R BT 1 L A 26 R Y
OB G AR B AR B T 90 %0 DL B Ry B 0K
Ji, SCHk[14 T8 # 19 GL-Dense-U-Net #5 FLAf 28
R4 %t U-Net #EATHCHE 6 52 B (9 38 3% 2 A 3
nSE B B 3 R B AR RS R 955 L B H
S TR IE 27 2T N 25 A 5 280 5 i xfE DL AE AS () A% J%
i AR 23 BN 4 09 28 B AR R BUAS B  Y
F OSOR 27 18 B2 AR 1 B AR R AR P AR
Z W) MY 2 2 P L B 4 P TE Gk IE B R
Ao 5 R IR R S R R R AR AT
PEFT AR T PRI E A 4 L 75 DU U R i ] e H LA Y
AN W B U5 Y TR

T PF B 42 A0 A IR B[] AR 2 3 A R 1Y
YN0 N R KB € T T UK R
B T B A7 7R i 92 S e SCik (17 ] 5
W T 7R AT SR A IR i IO T 0L AR A0 2 T B3
Y Delaunay = A % I LA 2k AR 25 5 ok 31X
BT TE B AR e A A AL PR RS B A
S T Bl v 5 B I 1 DR EERT A R I
P 5 H 5 TR 5 SCHR 18 1 H A ik T 3 2l 4 B4 1Y
B8 G g I A A I T vk R LA AR e v
S R T SR T e A R R, ELR P Bl 4B
R B A 58 4 B R EOrE X IO A
VEAR R DX 0 328 5000 i 2 L 4 MY g X
S8 G A A DX P A 5 T B

DL ERFSE A 25 G GNSS Bk £ 5 & 47 &
TSGR A AL SRR BUE . I, A 3L
H A 42 3 AT B AR e RO LA B9 GNSS
SE LU LA B oy B R B R R L PR T
— ol 5 R S P R AR AR AR AR B 3 T
PEERIUT VR e GNSS Bk i Sy B3 i A A
& B 455 % T R AR A A% R 1] R AE AN A% 5 AR L ik
T RN RS BEAT B A G I 0 L HE R — LA
WAL IS A5 3R DX A 8 8 A ) IO A [T 5 e A
Ao SO LR R T ) A A 2 ) B
IR B X G2 5 i o 45 A B BT B B0 O 1 AR iE
ARLLE Fi B 22 408 4 10 T DXl 52 B g i 5
BRI XA SR I, ZTT RS S T PR R
R DI B RIS S0l % 0 g 25 20 T % O A B B
H e SR E B SR L R I N R BRSO T
AR AL P00 /0 DX PRy 0 X3 D20 B B X Jsk iy
BT R O VA A T VR N B TE B B

1 Wik

W 1 TR, A SCRT 4 Hh A SR L TR O« S
A GNSS Bk 5 50E PO o 8 B AR B
F 4% GNSS Bk 555 16l 9030 %% B R AE A% D
555207 1) BRAE B A% Dirs SR 5@ 3 L 0 A
i 3k g 7 A B0 A E R s ML IE S
Dir B 32 8 LUHEBR SF- 34 J7 ] R AE A A% o (9 T 445
Fo A T 5 1) % SV Y i B R 4y O ik
FE Dir HoRE i 22 i B0 50 43 R 55 1800 i BE X 4 4R
LS, faFIWiaA Bt 2 L Ay n] $h R AR £
NE BT RGERMEES EIESmEN
B JE 5% AR R AE A AL B 45 3R 07 8 JF A TE B 6
G, %) T A T8 I 6 G AT A R3S B R BV SE R T
T T8 % DX 2 B
1.1 BETFERFONMITEIENTIE

5T GNSS Bl (1 15 SCR R # 2 9%  RRAE
W D 557205 1 R AE A AR Dir, BRAF M 5 %
E e R WA £ (VA i | B (=1 A R U7 B & 1 A
. W 7Ca) . (o), (e) FT R R AE A Hh Ay i s
175 5 h BLTE B 238 8% I, 38 S I 115 o K
I TR T I 0 G AT MR PR R S T 43 S A i
X R Z TN G . R FON A X



1556 December 2020 Vol.49 No.12 AGCS

http: / xb.sinomaps.com

WA T, 5 AT B B 0 Bl N .
MR GNSS i i B 55 5 o3 A R Ak %E 57 7E 5 19
B3 w3 2 4R TR L S I S T E L AL A AT A —
SE BIOLRS S i LR R 5 B2 20 A O T8 B PO 2 b
J3E dr ey T o) VO 000 %8 B B M AR B = 0. AUt
TE 5 BEFFAEAAS D rb o 38 2o HE B g 8 XS]

AR AR R T LA s D A R R T, 5
LM [ B, A [v) 25 250 % B I8 i P A A 22 5
BT B — R (R AT A SR o) ) 2 iR AR A 9 E
B, R s R 7 AT DL SR g 5 TR A
1P 0 0 8 B8 0 A R A L 52 B A 3 0 19 (L 79 58
L UEAT B S HUE AR

AR f\gf'}]}fﬁuﬁ B AT
e ——— |1 — 4
o] |
2 * s N
S L M R i S B B 5 B
|
g
S S— - Y ( )
— SEFASE AR B . R I X B,
SRR | s RN | SRR AL SRR

PR RIS . HeAL IR B 53 S AN SR I, G R AR R ZE A i B Tk S R4S BB B A A 5

SER T IREEMIAE . 155 Ul EHEAE R B0 I o, SEitZE B FIITT R TN A, TEANE B B T AT IEUL T 2B EE 410,180];

A R ARSI ISR R , (RE T R EIME TR AR R R EOR, KA 0RAAFERS, 1 RN L.
Bl A SCR R R AR AR

Fig.1 The workflow of the proposed method
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Fig.2 Convolution adaptive filtering
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Fig.3 The workflow of road area extraction based on

image feature similarities
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Fig.9 The result of the proposed method in this paper
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Fig.11 The extraction result of traditional methods
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