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Research on Occlusion Detection of Solar Array from
Deployable Antenna for Satellite Based on STL Data
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Abstract: With the size of satellite antenna’s being bigger, it is inevitable that the antenna shades
the solar array when it deploys in-orbit. This paper gives a method of occlusion detection of solar
cells which on solar array. First, STL (Stereo Lithographic) data in antenna and solar cells’
three-dimensional model are extracted. The STL data contain normal vector information and posi-
tion of triangle grids. Then interpolation in the solar cells’ STL data is finished on demand, and
the antenna’s STL data are handled according to solar arrays’ rotation angle and the angle be-
tween sunlight and normal vector of solar array. Finally, a model of occlusion detection is estab-
lished by judging position relation between solar cells’ triangles and antenna’s triangles which are
gotten from STL data. This method needs only the solar cells’ and the antenna’s three-dimen-
sional model, and doesn’t need the antenna’s parameters,
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Fig. 1 Flow chart of occlusion detection on solar

array from deployable antenna



%5 tHhEE % 5T STL {9 TE T B IF KX A BH 3258 W 7 s B ¢ 55
2.1 HEEN R = S —3K
2.1.1 STL &4 TE Pro/E # 8l dh , i B B E DL AL ¥ R AE R

STL £ E 3D System A7) 1988 £ H kX F
T sk % A o s B R A 7 T A R B SR AR S
HAr,Pro/E.CATIA %4 ¥4 & L STL
R L EER, ZEBRFAZE =AM
PHEER T R AR E ST B EA,
MEZMIEH A TARESR, BATRAKRH (z,y,2)
KEN . FHHSTLBHR P B EFEN=AERERN
FEBEE, STL 308 ASIT R BRI T -
solid STL BT
facet normal x y z = HETTHE, = A ERRE
outer loop
ZABE— R AR
=ZATEHE R AR
SR E = S AR

vertex x; y1 21
vertex x, vz 2

vertex xr; ys 2;

endloop
endfacet =fRER
EN=AKER
endsolid STL AR

EREEER P, xy 2 RRT=ZAFERER
BSHEMERIRR (B STL B EHERLFR)3 A
AR I A . 21 V1221 X2 VY2 222 T3 A Vs s ST
HEZAE=A TR AIRRT B RE,

F2RESTLHF-N=AFEMBEHREE. @
&l 2 Bi7R, Py P, Ps 543308 STLEES B i =
AW 3ATA, FESH AT R LY. n, A=A
LR R .

Bz STLEESFWN=AENERE
Fig. 2 Triangle mesh of STL data

2.1.2 REMAKMHEEMHA G STL $E TR
A% e TR | L SE R R A A A P B e o
B SEBR A A B, RIS FEE R A Bl i R
Pro/E #5150 F1 K P 3 W b 4 9 Pro/E # %I $2 B
STL &, E XK BRI B E XL W Pro/E ##
TR PHE B B A B0 Pro/E AL S TR b LR

BHEBIRER, XA RK STL I\ K EMA
BREEYMHENFEEVMALIR. STL 3 flE
TR R BB T R W ad Pro/E S I BTN 2= H
SBHFATESR RS AEER”. HpUR
RPARBRE-AFEENAITRE, “AEEH”
JASR B CE = /A T8 F 1 5 HOE S 6 il 0 kR A
BIR5Z .

BRHRBWAIMARW=EERNZHLUTE
AR R A EME, EBESEN LGN AERE
H72 ANMSEE . BBFHA STL il X CRHEH
W B9 STL 38490 R “Solar STL_Original”, X 2%
B STL 3432 R “ Antenna_STL Original”),
2.2 HiEgE

HHELEEROT -

(DB REEEM A STL FIEF R
BEE . BRREAERN=AEFMEEL.

HTFBRERBEREANS, IWLEE+Z 10,5
IR B “Solar STL Original”PiEmEBE R n, =18
=T RS I B Solar_STL_Valid” #8588 4.

(2)X}“Solar_STL_Valid”$iE AT E AL,

A 3 BRI BAEEITEE, PP, P REEN
TR, M, M, M, R R 3 SRE LS, X
FEIEEE, AR 1 AMEZERE 3 P HRK 4 W
#®, I E A NP AEE=/AT XSG 2T N
FERIIARFN S R0 AR AL, BBURLEERE /DN

B3 ZAENEEErEE
Fig. 3 Sketch map of interpolation method on triangle mesh
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