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Modeling and Simulation of Space Object Optical Scattering
Characteristics Using TracePro
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Abstract: For supplying space object detection and recognition with reference data, space object optical

scattering characteristics model is established using TracePro. Combining with structure, material,

background and orbit, the optical scattering characteristics of the space-based infrared system is simulated

by creating solid model, defining material, defining light source and tracing rays in TracePro. The

simulation results show that the object spectral irradiance is coincident with that of the sun. The object

equivalent reflectivity is coincident with that of the GaAs in specular direction. As the object rotates, the

object equivalent reflectivity turns to agree with that of the cladding material,and then keeps stable. The

research could provide reference idea for the next work.
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Table 1 BRDF measurement results of GaAs solar cell
6:/ () 6./ o=@/ BRDF/(Sr™")

0 5 180 1.212

0 10 180 0.001

15 10 180 0.002

15 15 180 1.225

15 20 180 0.002

30 25 180 0.002

30 30 180 1. 719

30 35 180 0.002

45 40 180 0.003

45 45 180 2.798

45 50 180 0.003

60 55 180 0. 004

60 60 180 5.236

60 65 180 0. 005

75 70 180 0. 005

75 75 180 11. 237

75 80 180 0. 006

A 4 45 51T LA, BRDF 8 (B % 07 B £8 0
FA AR RS T I A A X T K €4 4 B A KL, BRDF i Fifi
TR A A5 A0 22 3 AR B A% 5% 40 A Ul BH A4 RE 3% 1T 18
SRR S . i 6 F Al Ak 4% Lt . BRDF A B 00 £A
AR B A 5 B S S T 1) 22 S R /S« D R R
1A 45 SRR R

A4 0 5153 2 A9 B H BRDF %048 5 A 3| TracePro
BRDF Converter H1, i i ABg #5581 £k L &, P HUA
K RE A A R 0 A, B, g i, L SCARTE K5
Z 5 R SR H AR 2R AR 32 R R BRI AR SCax B
AN 25 i Ab 5 B b 3 40 R K R AR B Y AL B,
g BAA LR gk 2. TracePro i ik & 511 2 {1 1 N 4
Tifig . ¥ BRDF % 22471 .

R2 WLHEEMAE AB.gIGER
Table 2 A,B, g fitting results of GaAs solar cell

Wavelength/nm  6,/(%) A B g
300 0 0.002 775 0.001 364 2.811 172
300 30 0.000 431 0.000 460 2.447 138
300 60 0.000 443 0.000 101 2.486 630
370 0 0.010 514 0.004 211 2.303 279
370 30 0.000 968 0.000 748 2.207 146
370 60 0.001 090 0.000 172 2.378 966
470 0 0.000 706 0.000 425 2.934 169
470 30 0.000 115 0.000 192 2.638 376
470 60 0.000 122 0.000 044 2.720 911
510 0 0.001 186 0.000 591 3.069 990
510 30 0.000 188 0.000 206 2.735 316
510 60 0.000 180 0.000 042 2.669 469
580 0 0.001 239 0.000 600 3.051 993
580 30 0.000 188 0.000 195 2.657 009
580 60 0.000 195 0.000 043 2.709 140
660 0 0.001 638 0.000 668 3.007 806
660 30 0.000 272 0.000 207 2.742 076
660 60 0.000 260 0.000 042 2.675 072
860 0 0.001 295 0.000 609 3.034 293
860 30 0.000 198 0.000 194 2.650 541
860 60 0.000 201 0.000 042 2.669 410
1 000 0 0.001 488 0.000 642 3.012 260
1 000 30 0.000 236 0.000 198 2.676 331
1 000 60 0.000 233 0.000 041 2.658 557
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