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Analyse of pointing and tracking error with
three concentric spheres optical system
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Abstract; According to unique tracking mode, the specific tracking program of three concentric spherical opti-
cal system which used in laser communication is discussed. By analyzing field of view and precision in the

communication tracking optical path and the communication receiving optical path, the main relating parame-
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ters are given on the basis of theoretical calculation of tracking trajectory with Matlab. Using the software of
Tracepro, the optical simulation of spot centroid and spot size of image plane in communication tracking optical
path and the communication receiving optical path are performed after the introduction of relevant error. The
simulation results show that centroid deviation of communication reception and communication tracking are in
the ranges of +4 pm and 50 pm, respectively. Spot diameter deviation of communication reception and
communication tracking are less than 80 wm and 400 pm respectively, which do not affect the relating function
on tracking and communicating.
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Fig.3  Optical layout of three concentric sphere system
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Tab.1 Parameters of three concentric sphere system
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(a) Image plane of communication reception

BE 25 58 4 i BB TE TP Y U TE R T R AR
158. 4 mm FEATHUE Y EE TR, 277 41— E
AR i 22 s R TEEHR T HEASI = [RLOERE , H
RIDEHE 2 P FE TRHL, [R5 e HLRAF o
LI T2z, A BN Z & IR BEL IR 22 2 5
H=RLOBRAR T —E R . BREAPLE L
5T B LE AR A —E W 25 o LA i
ZEHA —E BREHLYE A T RAEIR O, EE5IE
T RLCERBUE AR W05 T OGRS b O 1) B
BEATAEIMAS I B 1 R G
3.2 xEMHE

TEAR T ER I BE T BFIBLA L - BT A R Y
Bt b, FIH Tracepro BF, 5 HALLS | AW £2 1
B R MG A2 RN A o S i XA RS
JCER AT AR B, TR AEA R A T i BLE R
A 22 , X LT R 5 i 7 A 1Y R 22 AT VE R
Mro ARSCEZTE TARMET @ 5ROt

N Ly

'
b
K4 ekt 18°aotik i B
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Tab.2 Orbit radius deviation under the different angles
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Tab.3 Light spot center deviation of communication reception and communication tracking
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