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Tab.1 Results of 6 N Constellation Optimization of
Global Coverage

BRERFS a/km /(") 0/

M/ (%)

1 7 046.42 89.953 5 140. 534 194. 904
2 7 016.19 87.408 1 319.553 191.599
3 7 065. 60 91.716 4 106. 261 197.019
4 7 062.63 88.875 1 75.187 198.590
5 7 012.68 87.751 4 294. 256 193.195
6 7 006. 42 87.659 3 349. 364 201.453
7 7 048.61 90. 646 4 181. 401 199. 291
8 7012.21 87.511 6 272.310 194.914
9 7 045. 46 93.404 7 202.762 198. 894
10 6 983. 86 92.978 3 224.720 202.592
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Fig.1 Evolution of DE,PSO,PSODE and Improved
PSO Algorithms of Global Coverage, 6 N Constellation
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K e iE g PSO G5k % e R 5% 10
SAR T4 3+4P BT B0, 28
ALEE R W R 2, £ DA a=17 069. 21 km, =
92.095 2 °. 43Ik F DE.PSO.PSODE #1 gk iff
PSO Sk 7%t ge 4 Fp AR AL S 7L X 3+4P
0] g 75 L AR (1 SF- X EE 5 B 1D 43 531 Ry 19. 23 min
(DE).18. 44 min(PSO).16. 37 min (PSODE) X
K 16,10 min(ggif PSO), 4 Fh vk i i 4k 3o 72
XFE A& 2 i .

T2 EHBENITIPEERUER
Tab. 2 Results of 3+4P Constellation Optimization

of Global Coverage

PERFYS BUEITS /¢ w/ (") M/
1 1 230.593 128. 297 165. 882
2 1 230. 593 128. 297 345. 882
3 2 303.473 130. 666 229. 669
4 2 303.473 130. 666 49. 669
5 3 97.069 123.798 223.744
6 3 97.069 123.798 43. 744
7 4 266. 548 129.505 197.998
8 4 266. 548 129. 505 17.998
9 5 208. 771 135. 855 214.063
10 5 208.771 135. 855 34.063
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Fig. 2 Evolution of DE,PSO,PSODE and Improved
PSO Algorithms of Global Coverage, 3-+4P Constellation
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BT Br B X 8 4 B Tl [29° 05,
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Tab. 3 Results of 6 N Constellation Optimization

of Regional Coverage

PEFS a/km i/ (") Q/¢) M/ (%)
1 6 884.98 139. 671 181. 55 126.973
2 7 024.33 40. 609 89. 241 313.473
3 6 980. 98 139. 968 306. 291 120. 377
4 7 040. 32 138. 825 155. 618 134.174
5 6 992.51 139.873 84.230 134.792
6 6 977.69 139. 100 156. 441 130. 819
7 7 022.10 139.363 219.767 128. 228
8 7 012.10 139.973 355.456 120. 036
9 6 968. 90 40.413 7 213.041 303. 421

—_

6 963. 40 139.967 267.747 122. 344
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Fig. 4 Evolution of DE,PSO,PSODE and Improved
PSO of Regional Coverage, 6 N Constellation

X e 45 AT 40 B e PSO kb fs
9 AL H 10 A I T g 8 x84 X I 2
Vil a1 2924 5. 14 min, 2 iff PSO Bk ik )G 1
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R e iy PSO Bk X K I3 35 3+4P 1
BRI R R W R 4. &S
PR a=7 069.62 km, i=139. 985°, 4> %% H
DE.PSO.PSODE fift iy PSO 5%, %F 3+4P
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Tab. 4 Results of 3+4P Constellation Optimization

of Regional Coverage

PRIFS BIETS o/ /() M/ (%)
1 1 121. 064 147.938 155.529
2 2 200. 380 146. 841 104. 505
3 3 174. 650 149. 257 226. 854
4 3 174. 650 149. 257 46. 854
5 4 260. 288 149. 770 102. 424
6 4 260. 288 149. 770 282.424
7 5 126. 261 150. 311 303. 326
8 5 126. 261 150. 311 33.326
9 5 126. 261 150. 311 123.326
10 5 126. 261 150. 311 213.326

o1 DL 45 SR A4S dle gk PSO Bk AL 1 2
JAE ER 5 AN A L S BUIE T A 38 5T 4
A 1-1-2-2-4 L X A6 48 DX 31 ¥ 7 15 i) 18] 24
Jg4.01 min, HF 3-+-4P 5 R Aok 58 B8
AINT 6N R B Y 48 R A () sk
PR, A PR AE 50 A2 A ISk, etk i PSO 1y
AL ZS S w0 T oAt 3 R L e da ik .
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Fig. 5 Evolution of DE,PSO,PSODE and Improved
PSO of Regional Coverage, 3+4P Constellation
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An Optimization Design Method for High Temporal Resolution Remote

Sensing Satellite Constellation Based on Improved PSO Algorithm

SHEN Xin'* LIU Yulin'*

LI Shizue'*
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Abstract; Satellite constellation design optimization as an important part of the overall design of the

remote sensing satellite system, has a decisive influence on the coverage performance of remote

sensing satellites. In order to meet the demand for higher temporal resolution of remote sensing infor-

mation for the space-based real-time information service system, a design method for remote sensing

satellite constellation based on improved particle swarm optimization (PSO) is proposed. The im-

proved PSO introduces P ... in the speed and position update inferior particles to enhance the learning

between particles and improve the diversity of particles. Based on the 6N and 3+4P constellation con-

figuration, the revisited time interval is used as the optimization goal. The improved PSO is used to solve

the constellation optimization model. Four simulation experiments are performed for the global coverage and

regional coverage tasks. The effectiveness of the improved PSO is verified by the simulation experiments:
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@ the improved PSO effectively optimizes the temporal resolution of the constellation; @ the improved PSO
converges faster than the contrast algorithm and avoids falling into the local optimal solution. The proposed
method has good applicability to the design of low-orbit remote sensing satellite constellation, which can meet
the temporal resolution requirements of remote sensing satellite constellation in the future PNTRC (positio-
ning, navigation, timing , remote sensing,communication) system,
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Extension of Reliability Theory of Surveying Adjustment
into Spatial Data Analytics
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Abstract: Reliability is one quality element of analysis results, and also one optimization criteria of
analytical models construction. In surveying and mapping, Li Deren proposes two multi-dimensional
alternative hypothesis of model errors discrimination and the gross error elimination of posterior error
variance-based weight iterative algorithm. With the promotion of electromagnetic physics and ubiqui-
tous computing, the surveying and mapping technologies have evolved into the geospatial information
technologies. Accordingly, the reliability theory is extended from gross error processing, outlier analysis
until credible service computation, and its analytical method is developed from statistical inference,
optimization computation to logical reasoning. With the metaphor of linguistics, gross error proce-
ssing can be considered as grammar analysis, outlier analysis considered as semantic analysis, and credi-
ble service computing considered as pragmatic analysis. Roughly, here the reliability of spatial data a-
nalysis is formalized. Generally, the criterions of object function in optimization are energy minimiza-
tion of physic systems, information maximization of data systems, and risk minimization of user deci-
sion systems. Nowadays, reliability modeling is holistic by considering the dialectical properties of the
normal and anomaly, the interior and exterior, the static and dynamic, the subjective and objective. Upon the
requirement of eco-social developments, internet-related big data is mostly related to human mental models,
which brings us the great difficulties of modeling human irrationality and spatial cognition.
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