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Experimental Study of Acquisition with Antenna Scanning in
Intersatellite Laser Links

YU Si-yuan MA Jing TAN Li-ying GAO Hui-de MA Zu-guang
National Key Laboratory of Tunable Laser Technology Harbin Institute of Technology Harbin 150001

Abstract In this paper the acquisition with the antenna scanning in intersatellite laser links was studied both in theory
and simulation. A theorized model for acquisition was given and some parameters that influence the system of acquisition
were analyzed. In order to verify the analytical outcomes a simulation system of the acquisition in the laboratory was
built. The results from the tests accord well with those from the theoretical analysis.

Key words intersatellite laser links acquisition with the antenna scanning acquisition probability acquisition time

23
1
Pointing JPL C. C.
Acquisition and Tracking PAT Chen
Rayleigh 4 S.
Arnon PAT
PAT 56 Michael Scheinfeild
PAT 7
PAT
2001-04-02 2001-08-20
1974— E-mail

yusiyuanhit@sina. com



499
Rayleigh 2
0, B
0, 0O
02,
17\]5 =~ 2
2
GF
B
A B :
Fig.2 Trajectory of the scan in row
B
8
A A. E
B
o A, E _— N3N, _ 7Q,N, 3
1 A Fa 41-£20F,
Fy Na
T, A. E, T, A. E
B A
IVA 1 E
Oav
&
. J wlav A
2 0,
0<é&<1
1
0
1 Py=1-exp — 55 5
2o
Fig.1 Diagram of the coordinate
3 4 0, 5
PA:1—exp—CATA 6
T, A. E, T, A. E,
2/ 0, —VrAy *F
A, K Ca = er 2% — 7
T 0 |
N O 0‘2 4 4 C
Q. 4
o ACHED
Py = e 57 dAdE, 1




500 29

3 8 Ca A
o Oav Fa
0. Ca
3 a CA
T4 PA CA o 94‘/ 9
3b Ny 1
Ca 9dTa IPy Py 4 0, F, 0oy Ca
Ca o =1 mrad
2, Oav Ca 0, Fa
2
.Q,. ~ 71'@,. 4 7 . CA 04‘/
0, — O0ay "Fa 0 F
C 8 r A
A 215> Ny
3 To Pr Cy
Fig.3 Curvesof T4 P4 and Cy
4 Cy Opy Fo 0,
Fig.4 Curvesof 04y Fa 0, vs Cy
5 6,. FA o CA
6AV =0.05 mrad 5
4 o CA 4
4 5
6

650



6 501

nm 5 mW 1 mrad 57 prad
10 + 7 rad CCD M1881
7 cm “ ? 596 X 795 25 Hz
CCD
10 prad
3.5
3.4
2.5
- 2.0
R P
S 1o
0.5 0.8
0.0 0.6 v
L@ = 4 &
155 g o2 F
Timreg 035 00
5 C, o Fy, 0,
Fig.5 Curvesof 6 F4 0,vsCy
signal ~—- aptical signal
source —+ — — electric signel
signal signal 1o axis optical image-forming acquisition
receiver | beacon gumbal antenna composite lens sensor
T : T
acquISItion fa— — — —e — o — data | image
controlles [—— — —— -— -— -~— —~-=d pracessor collector
6
Fig.6 Block of the acquisition simulation system
3 o 6 =0.5mrad 6o} o 8 —0. 5mrad
3o @  =0.8mrad sop @ % =1.0mrad
25
- 40k
~ 20 @
ol = ot
15 B~
Z0F
10+ .
S-M) 1o b
A 1 1 Il i} i " 1 i
0. 04 0.08 0.1z 016 0. 20 0.4 0.8 1.2 1.6 2.0
Bav /mrad o /mrad
7
Fig.7 Results from the simulation tests of acquisition
J\]A 1
Fs 12.5Hz 99%



502

29

mrad 7 b o T\
0.05 mrad

(9AV

Robert G. Marshalek G. Stephen Mecherle Paul R.
Jordan. System-level comparison of optical and RF
technologies  for  space-to-space and  space-to-ground
communication links circa 2000 C . SPIE 1996 2699
134~145

Shinhak Lee James W. Alexander Muthu Jeganathan.
Pointing and tracking subsystem design for optical

communications link between the international space station

and ground C . SPIE 2000 3932 150~157

Caroline Racho Angel Portillo. Characterization and design
of digital pointing subsystem for optical communication
demonstrator C . SPIE 1999 3615 250~262

C. C. Chen Chester Gardner. Impact of random pointing
and tracking errors on the design coherent and incoherent
optical intersatallite communication links ] . IEEE Trans.
Comm. 1989 37 3 252~260

S. Amon S. Rotman N. S. Kopeika. Optimum
transmitter  optics  aperture  for  satellite  optical
communication J . IEEE Aerosp. Electron. 1998 34
2 590~3596

S. Armon S. Rotman N. S. Kopeika. Bandwidth
maximization for satellite laser communication J . IEEE
Aerosp. Electron. 1999 35 2 675~682

Michael Scheinfeild N. S. Kopeika Raviv Melamed.
Acquisition system for microsatellites laser communication in
space C . SPIE 2000 3932 166~175

Robert M.  Gagliardi Sherman  Karp.  Optical
Communication M . Beijing Publishing House of
Electronics Industry 1998. 205~207 in Chinese

M. Witting L. van Holtz D. E. L. Tunbridge et al. .
In-orbit measurements of microaccelerations of ESA” s
communication satellite OLYMPUS C . SPIE 1990
1218 205~214



