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Design of remote sensing satellite mapping system based on improved PSO algorithm
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Abstract: In order to solve the problem that the data extraction is not accurate due to the irregular contour of the scene, and the mapping
results are not consistent with the reality, a remote sensing satellite mapping system design based on the improved PSO algorithm is proposed.
The system hardware structure consists of a mapping camera, data receiving and transmitting processor, and remote sensing information
extractor. Using a three-line array stereoscopic aerial camera, the image planes are separated to ensure the stereoscopic angle and accurately
reflecting the characteristics of objects and scenes. Type-C wireless receiver is used to establish, maintain, and release logical data link rules.
RPMS840-H11E2 data transmitter is used to send data; PLC communication module processor is used to process data. The optimal velocity and
position of particles are calculated to ensure that the optimization process always follows the current solution, gradually obtain the extraction
results of remote sensing satellite mapping data, design the mapping steps, and determine the scene contour measurement points. According to
the experimental results, the maximum error between the distance and azimuth data extracted by the system and the actual data is 0. 01, which
provides support for ensuring the real-time acquisition of accurate information by remote sensing engineering.

Keywords: improved PSO algorithm; remote sensing satellites; surveying and mapping; system design;particle search;optimization

1ol e ol ] T B R S o l’é—l%ﬂﬁ%ﬂéf@@ﬁuﬂ i
T ¥ TR, R R 2R G T A R A

HRRE (EJEAE BRI , HRE X HE AT G P A — W A A
TR 1B S R, AN Xﬂ”%ﬂﬂ' WA E 37 5 it

20 i gy, B 5 T VY A 1R 5 — A T TR A
1, B B ADREE KJE B BE, T T 2012 4F RE A4 T H
ST A P TRE 55 T A A7 ST A 0 22 14 JCER P R
S RTIN 22 H A SR BR T 1 4R B, 8 N 22 45 2R 9 F A ]
FECTY S R R TR 4 30 D) L SCHR[ S ) XE
ST 22 B IO B A JEHEAT T o3 #r  HF R A Tl 2%
(4 5 R T5 1) o BEAE (7 IR B p UL /s S B AR
AR S 0 AL G2 A 37 55 SCHR[ 6] filf
P T 28 (A MOE 05 1L BN 2 R 4 7I<ﬁﬁ6fiqﬁ5%7’<i)u
S SRR PR 0 R B ) A E )

W #s B #9:2025-05-20; 3% F B #3:2025-06-25
1EEEN

FPRLAEL . TCIR R AT Rl AR Ty 1, ol T 4 e X AT R )
SR RS B AR T LRG0 AN TR (4R ) B L
] ROH55H AER T T4 RO i S $52 He A R 5y
PR SR 7, HO DR B AR, TOvk R A R Y IR g
ITEAR AN

EFXE 1 AR )
Bz Rm gkt

1 RGREAEM T
ST IR TR 1L

RS T T O PSO Bk YR8 T

2 RO e — P

YA (1979—) , B A BRIF KN F A AL, R F S A I ) AR

BEMEE REL(1982—) , %, M4, ) #a , A F i B, A Fab b L3 F 7w T4E,

SIRAARS A, RESE.

A Tt PSO fikehit B T2 4 A%k [T].

A KRG B A, 2026,45(6) : 145-148. ( Qin Xiaofang, Zhang

Meihua. Design of remote sensing satellite mapping system based on improved PSO algorithm[J]. Techniques of Automation and Applications, 2026,45(6) :

145-148. )



H2h b 3 R 5 5 H

146 Techniques of Automation and Applications

2026 4F 455 o

KSR RTK AL HARZS A4 B AR AR R 40, B 36
ENTY I 20i L TR - 518 AToe 137 ey < £ B O £}
H— GPS K&k 55— RTK 2253 @ i 32 R SE, Horf 28 —
GPS Rk 5 KL A 25— RTK 22435 7 3 Rk A
AT 55— RTK 2240 & 0 £ R4 555 — i s 1%
BbAT L £ K 2 B A i A  £% S & PR OT R — 5 GPS
Kék5—H GPS RELZ ML R M Ak g8 —
£ RTK 2@ B0l — SR LM sl & — 5
S B R S AR RGN 1 TR,

CPsED B R 5 AR GPSED
= | E2n
S—RTK b O 9 " RTK
FEOYEAL BT BRI ) 2N
L ferp &y fer & E=)
] [ ezt
ST R ahil G —
1 REBEZEN
Fig. 1  System overall architecture
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Fig.2 System hardware structure
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Fig. 3  Imaging principle of three-line array aerial survey camera
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Fig.4 Experimental equipment
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Experimental parameters
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FELHTE 2 mm
BAHKIE 100
SEFKEE 1 m
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Table 2 Detailed information of 7 sampling points

¥ WARK B[/ m Jrfii1El/m
1 FSII601 39. 185 12.052
2 FSII609 21.251 11.431
3 FSII705 21.878 14.654
4 FSII706 38.540 11.221
5 FSII710 32. 145 23.178
6 FSII718 31.587 24.529
7 FSII811 32.193 23.571
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Table 3 Range direction data acquisition of different systems

HH/m
75
SCHR[ 5]k SCHR[6] 7, STk PSO ik
1 35.142 38.105 39. 185
2 20. 185 22.893 21.251
3 23.541 20. 152 21.878
4 39.423 36. 541 38.540
5 34.587 30. 139 32. 145
6 32.005 30. 558 31.587
7 30. 127 31.439 32.193
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Table 4 Azimuth direction data acquisition of different systems

A5/ m
3
SIRS)HE SCRRL61nE T PSO Sk
1 9.134 10. 033 12. 062
2 9.052 10. 587 11.431
3 10. 135 13.159 14. 654
4 10. 003 10. 225 11.221
5 20. 158 22.187 23.178
6 22.143 23.510 24.529
7 22.187 22.542 23.571
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Fig. 5 Particle searchability under different iteration numbers
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