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Road Extraction from Remote Sensing Image Based on Multi-scale Difference Aggregation
Mechanism

XU Ming, ZHOU Chun-Hui, JIANG Yan-Ji
(Software College, Liaoning Technical University, Huludao 125105, China) \

Abstract: In the extraction of roads from high-resolution remote sensing image§, problems sueh as local disconnections
and the loss of details are common due to the complex backgrounds and the pres!ence of trees and buildings covering the
roads during the image formation process. To solve these problemé,vthis study proposes a road extraction model called
MSDANet, based on a multi-scale difference aggregation mechaniém; The model has an encoder-decoder structure, using
the Res2Net module as the backbone network of the encoder to obtain information with fine-grained and multi-scale
features from the images and to expand the receptive field for feature extraction. Additionally, a gated axial guidance
module, in conjunction withiroad morphological features, is applied to highlight the representation of road features and
improve the connectiv‘ity of long-distance roads in road extraction. Furthermore, a multi-scale difference aggregation
module is used between the encoder and decoder to extract and aggregate the different information between shallow and
deep features. The aggregated features are then fused with the decoded features through a feature fusion module to
facilitate the decoder to accurately restore road features. The proposed method has been evaluated on two high-resolution
remote sensing datasets: DeepGlobe and CHN6-CUG. The results show that the F'1 score of the MSDANet model is
80.37% and 78.17% respectively, and the IoU is 67.18% and 64.17% respectively. It indicates that the proposed model

outperforms the comparison models.
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EvEin 80.41 80.03 166.71
H3 81.76 80.51 | 67.37
Hadr 8139 "} 80.22 66.98
RE2LE 81.20 80.28 67.05

3.2 CHN6-CUG HiBELWER S

N 25 B IE A B A A R 4 iz A RE
% CHN6-CUG 4 &£ HEAT I, BT I3 7E A0 )
SEIGIREE T I ZRAIVE A, 3 SR s Rl 9 Bk,

4 AT RIALZYTE F1EFD ToU B bifE br B39H
FeTt, AT R B 5 v o A e O A R T 0.77%
1.04%, T F 2k 771k LinkNet 43 3 #2 T+ 0.91%.
1.22%, HER 20 & TR 407 k.

WK 9 AR, (a) AAHEHES FARBL T A ST FE M

TS 5 N HRRAS R0 F 25 1 18 2 X 285, i X I
FH 2%, 11 MSDANet A1 NL-LinkNet A 52 # $2H; (b) 41
Ao DX IO % A2 VSR AL B, B R 32 A U
%, MSDANet U 25 AL 5C 8, 3 — 5 BLA S Iy
TEARI N 228 0% B BT AR ELRE 775 (o) 4B A TE
P& DX 5 I, U-Net. LinkNet 1 NL-LinkNet [ 3% H Bk
R P4 /1 1 45 RN B — [ rp [RIRRAE A5 B A% 12 B 1
2%, m A RE(S BN B A, 300 SR 1E
SRR, SEG 51 SEE . QAL IE B
X35 5 IR B AT B R IR, A S )58 MSDA
BEHGREUTE 2 bR SCfF 8, AR X 3 B8 R AE 42 B
DR, Z5 A FRELEE S AT, AR SCBARL 2 Ak g J1 DA RO
TAHLIUE B FRE AR S0 T o0 LA L.
3.3 JHRHSIIE

A SCiEIT DeepGlobe $iE S HE AT VH BlsL a6, B AN
ST GAG HEHL, MSDA #iHt DL K& FF #H6 MSDANet
[V RS2, BT A Y S 56 250 R FE A 170 Y1 25 R0 30 2R
155, TH Bl SZEG BTN ZE 3 B, i, No.1 34k
iR LinkNet H4mhd 28 T M 4% ResNet, No.2-No.4
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PL LinkNet JyFEEAl 43 B 0T R AR R, No.5 K 3T K
2 ¥ N Res2Net, No.6-No.11 P No.5 JyFEAt i A+
I DL S AR A

W% 5 %F FF BEHLH LSR5 52 25 H BT7R, ResNet
Xf L2 R ) No.2 M T No. 1 fEHERIR . F1{H A
ToU L3 %142 TF 2.15% 0.5% F1 0.68%, Res2Net

___é{ , | e A N L
SNy
mﬂmﬂu‘]_‘y-
i) 7 S 3= A Y NSWIRTN D-LinkNet
¢ I T

X2 A No.6 M8 T No.5 73 IR TF 0.74% 0.36%
F10.46%, LT LLAT &N, R 32 W 4% % # Res2Net
JE BEARKS FE B TF, Res2Net it b 26 o 3 44 452 T g i [
ik, FF BBt 5 GAG kil MSDA f bk 41 & 1 F i 47
By T (i a3k o ) A% S R AL 5 R RS R AE Rl 7, JE— D4R T
A B AR M

LinkNet U-Net
s [ o

DeepLabv3+  NL-LinkNet

K9 CHN6-CUG $#i 84y 145

F 4 REILE CHN6-CUG $0¥E 4 118 %

FREUEE BN L (%)

(i) TR FI{§ IoU
MSDANet 79.69 78.17 64.17
D-LinkNet 80.84 77.06 62.67

LinkNet 79.44 77.26 62.95
U-Net 77.73 70.39 5431
DeepLabv3+ 78.47 77.13 62.77
NL-LinkNet 78.91 77.40 63.13

RS IHESLIR S R

s P—— FF  GAG MSDA #Effi% FUH IoU (%)

(No.) B Bt MR (%) (%)
1 ResNet — — — 17867 7887 65.11
2 ResNet Y —4 "—  80.82 7937 65.79
3 ResNet =8 Y — 8093 79.87 66.49
4 ResNet . — v 8052 79.68 66.22
5 Res2Net  — — —  80.17 7949 65.96
6 Res2Net v — — 8091 79.82 66.42
7 Res2Net  — S — 8129 80.03 66.71
8 Res2Net — — — N 8l.16 80.14 66.85
9 Res2Net v N —  80.77 8024 67.00
10  Res2Net v — N 8123 8028 67.06
11 Res2Net  — S N 8136 8020 66.94

T X GAG L H @S2I 72 540 #7 7] H1, ResNet
Sof LA No.3 M T No. 1 ZERERAZR . F1 A1 ToU
EAr R 2.26% . 1.0% F1 1.38%, Res2Net X b 2H
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H1 No.7 AHELT No.5 73 l# Tt 1.12%. 0.54% #10.75%,
T X AT, AR B TR S B BT S R R I AT
GAG BEHLIE ot 98 HL i B T A RFAE, 51 A AL PR I0E %
TOER A SRR R, TR 1 B FH AN [ B 1 X 4 1) 3 4
THIR, & TE AR UES. « | :

MW MSDA 5 B Rl s % e & oy A ml K0,
ResNet % 41 i) Notd A1% T No.1 7EHERI . FI
AN IoU _E4r 5Tt 1.85%. 0.81% A1 1.11%, Res2Net
SHEEZLF No.8 HIE T No.5 48 BIHETH 0.99%. 0.65%
F10.89%, - F8 bR 7E 5 T 4% 58 40 Ji5 £ T s A B
i, #—2 % No.8 5 No.10. No.11 A4, ¥ FF %
A GAG i 5 MSDA L A F I F1EFI
IoU A 271, Bl T = FHH A& HAEG il
PE, SLFEE R RS RE Jy itk — D3RI 456 Bkt
A4, FF. GAG fil MSDA #5515 A 45 2048 i ) 45 5
BURAERE I AVRFAIE B AR RE ).

4 45

RICER R R BRI G R, R T EE
R 2 ARG R, PR HEE RUE R PEAIG . ESRE 2E 1]
R, B — Rl T 2 RORE 22 S5 B G WL ) T i 4 LY
#& MSDANet, X ] Res2Net /£ N4 id & M 2%, i
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