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Abstract: In order to solve the problem of inaccurate recognition of various semantic objects in remote
sensing images using a single temporal low resolution image, a multi temporal high-resolution satellite
remote sensing image semantic segmentation algorithm was proposed. By solving the multi temporal
resolution of image information, remote sensing targets are partitioned, and various semantic objects and
features of remote sensing images are accurately identified and extracted. Based on the definition of scale
function, the segmentation weight is calculated to realize accurate recognition and segmentation of semantic

objects in remote sensing images. The experimental results show that the recognition accuracy of semantic
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objects is significantly improved by the proposed method , and the maximum numerical difference between

the experimental value and the real value of each semantic object content in the segmented ground object
=i

significant remote sensing areas; scale function; segmentation weight

information does not exceed 0.2% , which provides strong support for the application of remote sensing
Key words: multi temporal high-resolution; satellite remote sensing images; semantic segmentation;
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Fig.1 Schematic diagram of the image remote

sensing target partition
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Fig.2 Image of satellite remote sensing image data set
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Table 1 Annotation parameters of the semantic

information of the satellite remote

sensing data set

Fic ng‘ﬁ BBt BRGHf
1 GE it/ [ (0,0,0)
2 it7) (127,0,255)
3 HRLEH (0,255,255)
4 KRG [ (255, 0,191)
5 30 T . (60,220,20)

B3 &RIENIEEREGHES
Fig. 3 Satellite remote sensing image data set

after color annotation
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Fig. 4 Portion of semantic objects in the satellite

remote sensing image data set
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Fig. 5 Comparison of the semantic segmentation

results of satellite remote sensing images
Iy BT IS AL, e AR SCRIE W LR L R
Yy ALY ESNEE R K R A5 | EE I 5 2R
15 B & TS SCXF 42 7 LU S5 96 45 SR A% Sl 23 B
S H, S LI 8] Y e RR (R 22 R i



2136 - FHRRFFROL F R)

% 55 %

0.2% . il CHER[ 215 ik SCRRE3 T3k 19 73 381
Ja M)A B A T SO0 G L SR A R S
FLSE L 2 8] ) 22 (B KB, SR 2 B ik
X T TR R R A SCXF 4 14 3 RS BE S N B AR
SR

25 LA, O 22 I AR 2 R TR B U 1A
B SCor TNVBE  mT LA 2 I AR v oRG i 42 O
WU A e R GG R 8 o BT HAl B T 7
IR EORS L L RERS (TR LA
RO H E 25 A5 BAE IR G b i 5 L O

4 ZEUE

8 2 XoF 22 5 A g o0 R T A U T4 e Ak
FoFHT, TR AL T M 3R W 4K Bl 25 8 1k B HS
YA 15 A [ T8 SO0k G2 RS Bl RO 3 1. AR 3OO
ERAWIL AL S 000, B4R T iR R E A h A
PR BB 32 ORS B , 23 B P 5k 0 ol 5 B2 36 1 Bt
ARG o T RE IR RS B S A RN 2 R AN ]
Gy sre AT IR B PELR FT RE A 7R BRI 28 5 ThT i
o o S B SE B it 5 S A R T — i A
JE o RO A SRR T A AT L2k £ 5G E a RR B R
(14 f5 T A0 J , R Oz F T 1) B A8 i) AL, g 3 B0 i
TR AR B O A5 2 R AR B R ) BT

S E Wk

[1] E&R8, £k, £ . T HE IS0 U

W 4% 3 S B2 % 0 FI (0] H R ALOT B, 2023, 40(3):
232-235, 240.
Wang Zhi-min, Wang Jia-sheng, Wang Li-meng.
Remote sensing image segmentation based on U-
shaped network fused with attention mechanism[J].
Computer Simulation, 2023, 40(3): 232-235, 240.

[2] Lang F K, Zhang M, Zhao J Q, et al. Semantic seg-
mentation for multisource remote sensing images in-
corporating feature slice reconstruction and attention
upsampling[J]. International Journal of Remote Sens-
ing, 2024, 45(8): 2761-2785.

[3] Exk, =¥, EEM, % £ T ZHELAMEL Y

> R G AR R LT R BRE R GE 4, 2022, 17
(6): 1123-1133.
Wang Xing-wu, Lei Tao, Wang Ying-bo, et al. Se-
mantic segmentation of remote sensing image based
on multimodal complementary feature learning[J].
CAALI Transactions on Intelligent Systems, 2022, 17
(6): 1123-1133.

(4] #RT, X0, Wi, & . JT e 2 L

Z IR R AE oy BILT] R 4B, 2022, 38(6):
1180-1191.
Tan Da-ning, Liu Yu, Yao Li-bo, et al. Semantic
segmentation of multi—source remote sensing images
based on visual attention mechanism[J]. Journal of
Signal Processing, 2022, 38(6): 1180-1191.

[5] Hou YD, WuZB, Ren X H, etal. BFFNet: a bidi-
rectional feature fusion network for semantic segmen-
tation of remote sensing objects[J]. International Jour-
nal of Intelligent Computing and Cybernetics, 2024,
17(1): 20-37.

(6] g, Zeafia, sk, 4. ST 2 RERHERLS T

77 ONN (9 38 8 MR 43077 1:[0]. AEAREL TR
SR, 2022, 42(4): 968-976.
Cai Chao-li, Li Chun—chun, Huang Lin, et al. Re-
mote sensing image semantic segmentation method
based on multi-scale feature fusion attention CNN[J].
Journal of Guilin University of Technology, 2022, 42
(4): 968-976.

(7] Eo, B8R . RAEHE YOLOVS [ 5 43 B 4 18 &

PG AR AL I T]. 5 DR IE L R 2 2 4 H AR B2 0
2022, 34(3): 383-392.
Xia Ying, Huang Bing—kun. Object detection of high
resolution remote sensing images based on improved
YOLOv3[J]. Journal of Chongging University of
Posts and Telecommunications (Natural Science Edi-
tion), 2022, 34(3): 383-392.

(8] skcHl, XISCAS, #h i, &5 . ZURAFE B 38 Ml M

260 i o 8 O ARR Loy FI] R R TR 2
iz, 2022, 27(8): 2516-2526.
Zhang Wen-kai, Liu Wen-jie, Sun Xian, et al.
Multi-source features adaptation fusion network for
semantic segmentation in high-resolution remote sens-
ing images[J]. Journal of Image and Graphics, 2022,
27(8): 2516-2526.

(9] XVFMGE, v, FWESC, 5. AT 2ZREREEZENN

B ERAE Lo HI 28 [T]. WL R 24l T2 IR
2023, 57(7): 1335-1344.
Liu Chun—juan, Qiao Ze, Yan Hao-wen, et al. Se-
mantic segmentation network for remote sensing im-
age based on multi-scale mutual attention[J]. Journal
of Zhejiang University (Engineering Science), 2023,
57(7): 1335-1344.

[10] vk, 2540, 2277 . JE T ot SegNet 1 3E I 1K11%
S5 B ED] E MR TR, 2023,
53(1): 248-254.



K5

% 6

F B, E.5HMEEsHELEERBRELYBE R

2137

(11]

[12]

Zhu Bing, Li Zi-wei, Li Qi. Building segmentation
method of remote sensing image based on improved
SegNet[J]. Journal of Jilin University (Engineering
and Technology Edition), 2023, 53(1): 248-254.
B, ZERor, @K, F . & T Uik Deep-
LabV 3+ i 38 I S A8 1R U #1007 k0] ot 50t
Tt g, 2023, 60(6): 359-366.

Su Zhi-peng, Li Jing-wen, Jiang Jian-wu, et al. Se-
mantic segmentation method for remote sensing imag-
es based on improved Deepl.abV3-+[J]. Laser & Op-
toelectronics Progress, 2023, 60(6): 359-366.

W%, T . 442 &0 FuseNet 42 K ¥ 4%
155 03 PE R IESEAR TR SO FIT] RBUKR 5 MR
BRI, 2022, 47(7): 1071-1080.

Yang Jun, Yu Xi-zi. Semantic segmentation of high
resolution remote sensing images based on improved
FuseNet combined with atrous convolution[J]. Geo-

matics and Information Science of Wuhan University,

[13]

(14]

2022, 47(7): 1071-1080.

kA, XA, I, % . FE T CHE Deeplabv3+ M
26 (1 3 Rk TRIAR e o 1 4 R SCar I LT LR
2022, 29(3): 558-563.

Zhang Jin—feng, Liu Jun, Xie Feng, et al. Semantic
segmentation of station selection and line selection in
remote sensing image based on improved Deep-
labv3-+ network[J].
2022, 29(3): 558-563.
EHE, ZRE, HH. ZRERS MAEA TR
0 225 1) e 23 W A< T R AR L BR A [T]. 35 AR OR 27 2%
i: TR, 2024, 54(1): 240-250.

Wang Chun-hua, Li En-ze, Xiao Min. Object detec-

Control Engineering of China,

tion in high-resolution remote sensing images based
on multi-feature fusion and twin attention network[J].
Journal of Jilin University (Engineering and Technolo-
gy Edition), 2024, 54(1): 240-250.



