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Development and Suggestions of Opto-electronics & Laser
Communication Technology in Space
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Abstract ;: The future is an era in which optoelectronic lasers have flourished in aerospace communications technology.In
this paper,the development history of foreign space optoelectronics and laser communication technologies since the 1970s is
reviewed. Firstly, NASA’ s early research on the fiber space adaptability test is presented, the optoelectronic communication
products developed by NASA and ESA on various satellite platforms and international space stations are described, which
demonstrate the feasibility of using optoelectronic technology in space.Secondly, the historical breakthroughs NASA has a-
chieved in the free-space laser communication technology in the field of deep space exploration, as well as technological a-
chievements in the micro-satellite laser communication technology since the 21st century are presented, compared with radio
communication, the vitality of optoelectronic laser communication technology in future aerospace communications is shown.
Finally, development plans for the future of space optoelectronics communication are given, some key technologies are sum-
marized , development proposals for key devices and core communication protocols are proposed,and the development pros-
pects of the aerospace optoelectronic laser technology is presented.
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Preliminary Study on the Application of Space Solar Power
Station to Tropical Cyclone Mitigation

PENG Yuehua'?, FENG Qiang”’, SUN Hequan', XU Guanlei'
(1.Dalian Naval Academy, Dalian 116018, China;
2.Institute of Atmospheric Physics,Chinese Academy of Sciences, Beijing 100029, China;
3.Institute of Remote Sensing and Digital Earth,Chinese Academy of Sciences, Beijing 100094, China)

Abstract : In order to reduce the disaster of tropical cyclone (TC) ,as space solar power station (SSPS) can be used to
actively control tropical cyclone,the numerical simulation of tropical cyclone mitigation made by Ross Hoffman is introduced
in the beginning and then three key technologies for controlling tropical cyclones by space solar power station are preliminari-
ly discussed.The results of the review are three key technologies including as follows.The first one is the effectiveness of trop-
ical cyclone control and the accuracy of numerical simulation.The second and third technologies are two space-borne mitiga-
tion options: atmospheric warming based on microwave irradiation and laser-induced cloud seeding based on laser power
transfer.The results of this study shows that the TC mitigation using SSPS is feasible and can achieve purposes as follows:a
reduction in disaster damage ;a decrease in human suffering for thousands of people;and power generation.

Key words; Space solar power station ( SSPS) ; Tropical cyclone ( TC) ; Numerical simulation; Microwave irradiation

warming ; Laser-induced cloud seeding
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Refractive Lenses Stimulation Design for Electrodeless
Lamp of Hg" Ion Atomic Clock

XIN Nongchao, MENG Yansong,ZHANG Rongyan,DU Lijun
(China Academy of Space Technology(Xi’an) ,Xi’an 710000, China)

Abstract: Due to expected decent performance and reliability, Hg+ ion microwave atomic clock has been a research
hotspot on spaceborne clock.In order to accomplish quantum state preparation and detection, spaceborne Hg+ ion atomic
clock uses electrodeless lamp to give off deep UV 194 nm.Due to occlusion of ion trap structure,before beam arrives at ion
trap ,incident beam is supposed to form rectangular spot. ZEMAX software is used to design refractive lenses to transform
round spot with 4mm diameter into rectangular spot, with 2mm width and 20mm length. Comparing with other atom or ion
clock ,based on accomplishment of spot size distortion and considering pumping efficiency of electrodeless lamp , beam distri-
bution way is used to redistribute intensity and obtain uniform rectangular spot.Stimulation result shows that intensity distri-
bution of rectangular spot is even, intensity uniformity is about 73.52% ,and size meets design requirements. According to a-
nalysis , wavelength deviation has influence on intensity uniformity and assembly accuracy is crucial to wavefront of the whole
optical system.

Key words : Optical design;Lenses design;Gaussian beam ; Hg+ ion atomic clock ; ZEMAX
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Development Conception of Intelligent Space Information Network

WANG Houtian, LIU Naijin, LEI Lihua,ZHANG Xuepan
(Qian Xuesen Laboratory of Space Technology ,CAST,Beijing 100094, China)

Abstract: With the breakthrough of artificial intelligence technology represented by deep learmning and cluster intelli-
gence, the learning ability of the computer is greatly enhanced.The introduction of artificial intelligence will greatly improve
the autonomy of space mission execution.At the same time,space information network is designed based on security environ-
ment.The wireless exposure characteristics of the system make it face severe security threats at any time.Based on the analy-
sis of the development status of intelligent flexible space information network in abroad and domestic,the network architec-
ture and protocol architecture are preliminarily designed.Moreover,the key technologies that may be developed are summa-
rized. The results of the study show that intelligent cognition and elastic survival are two basic attributes of future space infor-
mation networks.Sorting out and summarizing the network architecture , protocol architecture and key technologies will help to
form a new concept of intelligent development ,information security and capability security. Moreover, theoretical preparation
and technical support can be provided for building intelligent and flexible spatial information network.

Key words : Intelligent ; Elasticity ; Space Information Network
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Fig.3 Intelligent development of space information network
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Fig.4 Architecture of space intelligent information network
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Tropospheric Scatter Propagation Characteristics
and Spectral Characteristics

WU Wenyi, WANG Wanpeng, XIONG Yibo, WANG Leiyuan, CHEN Xihong
( Northwest Institute of Nuclear Technology,Xi”an 710024, China)

Abstract: The transmission loss and slow fading prediction mode of tropospheric scatter propagation are analyzed.The
transmission loss of troposcatter link under different parameters is calculated. The results show that the transmission loss of
typical scatter link with frequency of SGHz and 100km exceeds 200dB.Based on the generalized scattering crossing—section
model , a function model of the tropospheric scattering signal is established. The delay power spectrum of the tropospheric
scattering signal is studied emphatically.Starting from the actual scattering link , the normalized delay power spectra at differ-
ent baseline distances are calculated and analyzed.The results show that the farther the baseline distance is, the wider the
wave speed width is,and the corresponding normalized delayed power spectrum spreads more widely.

Key words : Tropospheric scattering ; Transmission loss ; Fading characteristics ; Delayed power spectrum
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Design and Implementation of a High Precision Fast
Transient Response LDO

LIU Zhi,JIANG Hongyu, LIANG Xi,GE Mei
(Xi’ an Institute of Microelectronics Technology,Xi’ an 710065, China)

Abstract: The design of a high-precision fast transient response LDO is presented in this paper. High order curvature
compensation technology is used to improve the temperature characteristics of the bandgap reference and the precision of the
reference voltage and reference current were improved by multistage fuse trimming. To optimize the transient response, the
parasitic charge discharge technology and load current discharge technology are used. The LDO has been implemented in a
0.6pum Trench SOI CMOS process. The test results show that the output error is less than 1%, and the transient response
characteristics are similar to those of foreign products.

Key words:LDO ; Bandgap reference ; High order curvature compensated ; Fast transient response
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A Height Correcting Algorithm for Ground Facility Based
On Satellite Antenna Pointing

CHAO Ning' ,LUO Xiaoying®,LIU Peng’, YANG Xinlong’
(1.China Academy of Space Technology(Xi’an),Xi’an 710000, China;
2.Xi’ an Power Electronics Research Institute,Xi’an 710177, China)

Abstract:In order to solve the problem of accurate height determination of non-cooperative targets and satellite-to-earth
data transmission link malfunction analyzing,combined with analyzing results of compression the earth and target visibility,
the method of calculating ground facilities position under geodetic coordinate system is proposed based on satellite antenna
pointing angles. With consideration of effect of precession and nutation in the Earth system,the method calculates data into
ECF frame and promotes position accuracy of facilities by vector modulus choosing strategy and height iterative algorithm.The
method solved the problem of choosing conjugate modulus of pointing vector to calculate facilities height accurately under the
circumstances of antenna rotating angles with no information of pointing vector modulus. This method provides more inde-
pendent and precise guidance information for satellite-to-earth data transmission link analyzing,and solution for on-orbit in-
formation obtaining of non—cooperative ground targets. However,the method is constrained in some area in point because of
necessary information of pointing angles and satellite attitude and format conversion of orbit position.

Key words: Latitude and longitude ; Satellite antenna ; Pointing ; Correcting iterative
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Design of a Multi-polarization Antenna

XIE Hui
(Air Force Military Representative Office of Jingxi Region,Beijing 100040, China)

Abstract : In order to enhance signal capacity and improve the utilization of polarization information,a multi-polarization
antenna is proposed in this paper.Firstly,based on the aperture-coupled feed technology ,the modified H-shape linear polari-
zation slot-coupled antenna is under optimum design.Then, the single feed line and the 3dB branch line coupler are designed
as the feed circuit.Lastly, the multi-polarization antenna is constructed through continuous optimum design.The single feed
line port is adopted as the linear polarization excitation port.The left-hand and right-hand circular polarization characteristics
are realized by the 3dB branch line coupler.The antenna is fabricated and measured.The measured results have demonstrated
that the impedance bandwidth can be up to 12.8%.The isolation between the linear polarization port and circular polarization
ports is better than 15.8dB while the isolation between circular polarization ports is greater than 15dB during the major fre-
quency band.Meanwhile, the antenna exhibits excellent match and radiation characteristics during the operated frequency
band.The antenna considered here is provided with linear polarization,left—hand circular polarization and right-hand circular
polarization ,which can be found application in radar and communication systems.

Key words ; Multi-polarization ; Slot coupling ; Antenna
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System Design of Thermal Defornation Measurement
of Satellite Antennas

BAI Hongwu, LIU Boxue , MA Xiaofei
(China Academy of Space Technology(Xi’an) ,Xi’an 710000, China)

Abstract: To meet the requirements for thermal deformation measurement of a high precision antenna, This paper de-
signed and developed an automatic thermal deformation measurement system using camera protection and measurement meth-
od based on high-precision digital photogrammetry.The paper analyzed factors of affecting the measurement accuracy in high
and low temperature environment,and carried out optimization in the aspects of camera protection , measuring network type,
automatic measurement and data acquisition.The results proved validity of the system and the accuracy of less than 0.02mm.
The measurement system meets the requirements for high precision antenna,as well as provides an important reference for
many similar tasks.

Key words ;: Thermal deformation measurement; Digital photogrammetry ; Camera protection ; Measuring network type;
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High-precision Compression Algorithm for Intersatellite
Measurement Data Based on Wighted Least Square

WANG Dengfeng , CHEN Sufang, LIU Xuan,ZHONG Xingwang
(China Academy of Space Technology(Xi’an) ,Xi’an 710000, China)

Abstract: Dual one way ranging is the main approach to ensure the measurement accuracy of KBR.As the input data of
dual one way ranging, phase measurement data is grate significance to ensure the micron-level ranging precision.Generally,
Gravity satellite put the phase measurement data to the ground, then calculate the distance and velocity.To solve the problem
of contradiction between the large amount of data transmission and the limited bandwidth,and ensure the precision of the o-
riginal data is not lost, using the piecewise-Weighted stacking least squares fitting algorithm to compress the phase data
measured on the satellite is proposed. A set of KBR system is developed to generate the measured data for simulation analy-
sis. The result show that, the compression ratio is 15.6:1, Meanwhile, the high compression precision guarantee the influence
on distance measurement is almost 0.01m, velocity measurement is almost 0.01wm/s, this magnitude is negligible for the
whole system measurement.The research results of this paper have great significance to the high-precision data transmission
and mass data transmission of inter-satellite ranging system of Chinese first generation earth gravity exploration satellite.

Key words : Data compression ; K—band ranging; Dual one way ranging ; East square fit; Piecewise-Weighted stacking
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Extended Object Image Processing Based on Robust
Estimation Algorithm During Capture Stage
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Beihang University, Beijing 100191, China)

Abstract: The navigation image is a contoured extended object image during capture stage in deep space exploration,
and the center of mass and optical center of the navigation image don“t coincide. The traditional weighted centroid method
cannot extract the line of sight of target effectively. In this paper, the elliptical robust fitting of the extracted true edge con-
tour of the navigation image is performed by the least squares median method and it can estimate the line of sight of the tar-
get with high accuracy. The error caused by complicate texture characteristics, such as surface holes of target, is suppressed
and the whole approach is not sensitive to noise and false edge. Experiments with a large number of simulation images and
real images are carried out and the result shows that the extracted center of the ellipse by the proposed method can reach 0.
1 pixel precision and the error line of sight is better than 1x10™*rad. The proposed method has good robustness and effective-
ness which .has certain reference value for image processing during capture stage.

Key words: Deepspace exploration ; Extended object image ; Ellipse fitting; Robust estimation
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Table 1 comparison table of technical indicators of foreign low temperature spectrometer
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Fig.2 The low temperature spectrometer system block diagram
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Pulsar TOA Prediction Correction Algorithm
Based on Combined Positioning Model

SU Zhe ,LING Fei,ZHANG Zuo,XU Qibing
(China Academy of Space Technology (Xi’an), Xi’an 710000, China)

Abstract:In order to improve the positioning precision of the pulsar navigation and correct the prediction error of the
arrival time of the pulse signal, an error correction algorithm based on the joint observation data of multi-spacecraft is pro-
posed. The algorithm uses the joint observation data between the spacecraft and the station to measure the time difference of
pulse arrival time through the correlation operation. Through mathematical deduction, the relationship between the position
relationship between the spacecraft and the reference station and the prediction model of the pulse arrival time is obtained.
The extended Kalman filter algorithm is used to fuse several pulses with different radiation directions. The pulse arrival time
difference of pulsars is corrected, and the parameter error of prediction model is corrected online. The simulation results
show that this method can depress drift error of the arrival time prediction model when the observation time is exceed 100s.
This method can be used in the navigation system using pulsar, and can improve the precision of positioning and arrival time
prediction of the pulse signal.
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Research on the Fast Acquisition Technology
for Beaconless PAT System

BIAN Jingying, REN Bin, LU Qian,XUE Shiyu
(China Academy of Space Technology(Xi’an) ,Xi’an 710000, China)

Abstract: In beaconless acquisition of satellite optical communication,some problems which the small divergence angle
of communication laser, the big field of uncertainty and the limited deflection range of FPA will result in acquisition difficul-
ties. The scanning method of “Small Circle inside Great Circle” and several acquisition modes were proposed. The theoreti-
cal analysis, simulation and experiments were performed for diverse acquisition mode. The optimum acquisition mode has
been determined in the specific application scenarios. The perfect combination of the scanning method and the best acquisi-
tion mode will realize Fast Acquisition in beaconless PAT system.

Key words : Beaconless acquisition ;Scan; Acquisition time

AL, TeAE bR Gl AN T 2B AN IG 0 R 2h R A5 br i
D BRI (9 £ e S S I, T e R PRl o 2R

0 58§
R AE K 5 R R

£% ( Pointing, Acquisition and

Tracking, PAT) £ A J& &2 8] )68 5 (19— T AZ O 4
AR AE PAT HAR v i K SR T 5 W O A B
PRI ICHE . AEGERAH REAR B Sl TR B Y
fEFREX H bR TR AT AR, 4 3K BRI 2 I PR D)
BB B MO SO T E . B R D
A AR X TP A AR G B4 2R AR B i {5
FROCA AR AR TR,

TEARARCH PR AE R IS AT A A
B8 XU R R R R L S5 R OGH3k

@ YFsHHE7.2018-06-21; & E H #.2018-08-15,
fEE RT3

GLE A S FE, A B THOLEA L R ik S
N FETCE AR C AR, B T S R A
WS (— R 20prad ~30prad) , XK R E Bk 2% |
P15 22 55 5 | B PR T3 B D3 A 28 s 1] 9 0 4 A
PRI A2 IR S, Al AR S 1A AR Y
FHLERERHLA CPA SRSZERF 2K, WA 48 st R) 2 K
FEEIN, A AR B Dy A A 3R A 25 K BE R R, XS TE
fEPR AR T E S G /N AN 2 XK Al AR
MERE RS, SCE 4 i T R /N R

P 5HEE(1986—) , TN, FEZEAFEROGEGIRRIRE AR T A9 T./E, E-Mail; bianjingying@ hotmail.com



88 25 [ R

2018 455 5 4

W o LT A AR ] A BEIB AT X < BERL- 407 L B
AT 5 - 3 Rl R AT T RS
ST SRR HS RS

1 BoHmEHRE
1.1 3K

B RO G AR B B R FH B34 5 =2 B
FEORTEIZTEL A, BN B A5 2 A e d5 = 119
HRU T i o B A AN B i X R A7 S 4 R I 4
S XA RCR LS T, LR
eIV O R R B E ARy W 3N S O e v W = 7
SR AR, AR S OL AR LA — M FE 20prad ~
30wrad ZeA7 5 MM FH TL AR S 458 158 2 55 5 | kS ) AN Aff o [XC
3 7F 2mrad ~ Smrad g%, R, 75 B0k H SRS L &
5L AU B A AT LA FPA IR 58 s AS B
DI . 25 A HOCEmEF R MBSk R
LK FPA YRR R B, FPA £50620 R T i s
U B A AR Ml 7 A AN X, AR SRR
PRCAH A 5 S G AU /N AN XK FPA i
SRR IR AR, B T K /N
Femg , RUAHEREEHLAE CPA SE R A it KR RE KTl
FEIHHE . CPA 58 li— B iE FPA A C
R 8 7158 BORE gl fL 1 3, e X HE CPA 5
FPA [ PME T P Dy 3 ANBf e Kk, Scoxd« R
Rl /N i Oy S T T R, R T 5 2,

200
180
60t
140l /
el

£120|/ -
= f | | £ = \ \
=100} [ (| ) )
40 ~
20
. .
0 20 40 60 80 100 120 140 160 180 200

X7 I /urad

1 FPA REBR R
Fig.1 Fast spiral scanning of using FPA

5 FEIOCIR AT G 2 B GE BORL N R ML 11 52
PRAGHL, FPA SRE 4438 Fl 1 200 wrad (D622 K
ZRA1)  FHHEIFIR] A 50ms, CPA K FEIE g i M2 HE
150wrad A2y, 38 7 2mrad (19 KB E /N H#6r
TR 125, AEHISEO I, 2 KR 5/
R I OB B OROR & A e A 45 &

RN, 2R BE A Fl f 18], i 0y SR &
(RN HE 0.7~0.8 Z 0], sy A P RE R 1L
1000
800

600
400

%]

YJ7 1 /urad

200}
-400
-600
-800

-10
1000 500 600 400 200 0 200 400 600 500 1000
X7 i} /urad

B2 “kBEE/NE"ZERDRE
Fig.2 Spiral scanning of using “Small Circle

inside Great Circle”

1.2 FHRER
1.2.1 “HEE-FHE R X

“EEAL-9 R R) R OB AR e Y
— PR A AR X o RO R 5
FRPIFR, AR A TR EE T A IR 2
Z07E w7 T e IR ASBA A Xk, RO T
JGALES Y BRI BRI (R 0 B T AR A T
WEUAZ N | 5 278 55 A0 2 X3 0 i T
JEHR A, B R RO AR T L 5 BE T
7. R AN I & B R G G R LA A O AT R
T =25 PR 2 SR B 6 7605 5, WIAR B © s 2 4
R, MG T A0 E X3 | BB 755
JCHCHL A P 5 A AN DX Y 25 b s MO
HERGE, M & ik &, A BN IR
DA DXk, AL L 2 & 5 SRR BN R S
SR A] 7 A AR E X B, R R 2R R T ROl
FAY 5 ] b TR 2 3 ] B /NP 4 41 5 24 1 TR 2% 3 P
TR EML RN X 7 A5 565, 5 BIJE R B 28 TF
R EAR DI b 2o I, 224 P 2 ity T 4R DU
BXT 7 AT 5 B WIAR A AR )

IR AAR T T A Ff 2 B 1] B I R4 3R 1Y
AHHRE IR 0, IS 0, (SAIA A 0,,) FEEH IS
] T, 540k, Ha RIRas =k .

1 by , 1 6

T,, xm' [(a) +7(@)] -T,-N, (1)
Horp  EARFERH RS AR5 W H R 10% ~ 15% ; 1
FEURER N, 5 B 4R W 232 F 2R 1) (] 2 8] 647400
AU (B 3 R DU A R R 95% , PR AR



2018 4F5% 5 1

SRR AP W T 219 7 S BT s % N Ol 89

TUHE 2 0] 45 755 2] 99. 475% , {5 3 35 BF 1) 65 48 i 2
). (D) S T HT I R 3 # A AR  E X
BT TR AR ECR J5 — R — A 45 o e )
£ EIR e RS L AN NOESET B e Sk Sk EI e e EANN
55 ] LLZ

BT BRI AR AR SO B SR AR
AR BRI AT 105 5 AR ) 5 & R
ANHf A2 X 385 AR A B DR B B (R 22 ] 4 5
FULE 3, Hor, 5 B4 s [E] f BRUE S LR 100ps ~
500ms, 5 E455 Won i ARt Al 5 S 7 R
DX 3 SR ) OB A 3 T 3 Jn & PR T 1R 1
JJIESSpNE By S (ERTERES YT ERE T NI I EPS R N
i DXl SRR B AR, 33 0T 4 4 s ] ) 52 i) >
UEIEANEA &

G W REIIEN

PRI ] /s

0.15
0005 1 mERKT/A

B3 “BA-PEHRETHRRENTESER

Fig.3 The simulation result of acquisition time in

“staring-scanning” mode

122 “Bleb-34” il it

FZAF T IO A E X K2 5O
BR A, S P RO E L S AU 5 6 B SR A fE
B RN DX, T EL A R A0 5t A B T il R
AN SE DI, B SRR B, 8 R AT LR T Bk
A B - PR EOR S8 BUR SR

R AR BRI R A L e I
A E R TARE AR L B B e BT
AT T {5 4 — S R A AR, E30 07 TAE
TR NS TAE T 7. Esh i e —
ASERRE R A BITT PR AT LA AL 2
B r AR S E B TF R AR A E X
Ja , BTk — Uk, EShI7 S B — o8
RN E DX, Bl B A5 AU SOB R T4l SR AN
E XIS 2 L (Sebrad B, s/ 825 LA R Ak
HENZGEMNNA, TESEWNES) . higal

WL, R I B T 14 B WA 37 B O 1
IR, HAT 268 2t (2) B
] 0Ul
T = oy T NN @)
ity R S TR T 0,0 0
SREBIAG /N5 0, H AN 7 2388l B R I
BRI N T B YO, T B T
B TTRE K | 132 2k b 2 7 I 7 7 1
i, WA F AR AT LA < BT T
] 5 U TR T o W1 O 3R
P KSR G  3 15, % 1 — 7 B L T
BN AT 9~ 13, B0 B A48 0 3t ]
A UL 1 9~ 13 5.
123 “FH-FH
“EH-EH R ) U R,
BB F I B R DR S A B R
T B BN B £ 0 73— BRI L
SBT3 07 R (35 BORAE B Iy T R LG
R DK A A4 4 I 507 4 50 o
7B E K B A P 57 o )
D7 B B (SR R A LA
XU, % R T et F
AR LA

0; 0;
ul U2
Ta(-q = |: 2 2:|XT11 XNt x |: 2 z}er(3)
4 0RCL(1 _k;) 030,(1 _kr>

Forb bR ¢ S8 B85 S8 S r AT S
BT EAR SRR SO S-S Sl AT
(AR ] AT 15, LI 4

ESE IS SEIWIEN

B4 “HAH-PEHEREATHREENTESR
Fig.4 The simulation result of acquisition time in

“scanning-scanning” mode

A5 ELAR AT AR 8] B e 1 A
TE DX R A H AR AR BE B I I A R A 3



90 25 [ R

2018 455 5 4

55 B4 (i BB -1 ) BOREUATR, E
WL ERE Y &SP NN [IE E7RINILTS

2 RIS

BT M TAR bR CHOGET 5 B 8] R 56 TR
&, 3T TR A OCR BB AU S5 . 2T A
5 B %A Tmrad , X 77 A E XA 2mrad,
PEh BT B i B — € BB R 48 ) 1% 22 FEAT W) 4R 4R
), P 2T A BORIIRHE [, DRAIEH AL i B s 5
W5 B /INFL D 5 A BE A Tmard | BEAUFE BUBOGER
i A BOCHR S AN RBAE 55 X0 T AN DX B T
o TEIZ LT #AT P-4 5 3 ™
P PRA I UE . 72 P-4 B ot 3
fif B #EAT RIS/ N F340, Bt A RT3 1 ik
5 AT B S — > 52 B B3 51 01 200 4R 45 18]
PLE 2800 A Bk2D— 0, J 38T A Bl B 5
MOCHUG , BT A TG 8 235 0T 3k MGG
BEEAT B TR 2480 A 5 B ARERIN X 5 7Y
B G WIBR 24 2R L), [l 90 SR Al At 8], 7
- P O EST A 5 B R TR
RN 9, LR A 5k B AT I T OB R
5 I 2o R 2 DR OBy S RE AR DU B X 7 R S e
T SEAR AR TA]

SRR EAT B R IR TR 22 53 51 0.
Smrad . 1.0mrad  1.5mrad . 2.0mrad . 2.5mrad 1 3mard
PEAT 8 455G, B EAT 10 YA 3R SL 56 LUK BCF- 1
TR E] , SEIR A3 PR AR T 11 K4 SR
[i] BEA) i %o o5 22 B B AR A O, WLIET 5

05 1 15 2 25 3
VIAE I UER % /mrad

B 5 AEFHHREX T EHIREEEYSR
MWHERENTW
Fig.5 The variation of average acquisition time with initial

alignment error in the different capture mode

SLEGAR RN, 5 B B T, -
TN ETR WS ek (R RN IR TR SN 1 950k 3
FRABEZ 98]

3 Hig

B TG AR A JC AR 3R o i T5 50t
HHUA /N A E XK FPA i 1 G BRAE 5 i
AR AR ME JBE AR R AT, 382 1 1 KT /N Pl A 1
i, P T BERL- AT Bk T S -
FH7 3 PP, Tl XX 3 ol A Y B
I AL E SRS, TR T AN 5
AR AR S (1) 55 5 0t B AR A
DA 3 B AN X, SR - BERL-431 4 Hl 3
HEF AL T (2) AR m] LA i
AN E DI, R BERR- 4 AR Ol
FA (3) 4 S OB S R L # A fE
B AN E DX, B BCR - B - 1 AR A
o FERHE SRR A BEBE 22 A E X B 1Y
BE 5 BE AT 7RSSR, SER A R A R —
I N /2775 ol N P s R S I S R E T o
TR L, 3707 25 s [ia) 1Y A8 40 R 403 0% Rl 23 L 5 1 i 394
Ko ARSCHIBEZERT LGB AR TS bR RIS 19
PN R SR, 5 B A+ 4R

B30k

[1] Kazemi A A.Intersatellite laser communication systems for
harsh environment of space [ C ]. Proceedings of SPIE,
2013.872010-1-13.

[2]  BRIESE, T I, AR XK. B RDGE St Rl R E AR B R
[J].C80iE{5 ,2015,6:53-56.

[3] Dallmann D.GEO-LEO Beaconless Spatial Acquisition Re-
ality in Space[ J].1CS0S,2015:978-1-5090-0281-8/15.

(4] TRUJE, Dh b RN 55 O A ) I b R Rl
ARSI BAUM T [ T]. P B #OE, 2002,29(6)
498 ~502.

(5] Brzse, TR, D, 55 TR EDEEE b 23386
A AR [D]. T EHOE , 2004,31(8) 1975~ 978.

(6] ZE, AN BN DGHEEE (OISLs) gk R 4840t Bef
[ J] R ,2002,23(1) :5~8.

(7] &5 AR, s aE, 55 O GIE(E H H B 2 ARG IR R AL
IR HARMIFE I ] A5 [E L THAR ,2017,6:2~4.



SHBFHEA

2018 455 5 4 SPACE ELECTRONIC TECHNOLOGY

91

ARERSRENAZHEERSERWNTERAR

7/ SR PSS SR AR e 2 S L S
(L E S EEARTIFEGE PiZE/ e, % 710000;2. 7 [E 2 (8] £ AR BFFT B, JLET 100094 )

W B AREZESRRALZARMSMENETLEZRZNENR T, (28 2H TRES ARG EHGYA, A
BEZITRRAAREZRBBIESELE - WAL, ATHEZRE, LSRE-—FHARARLZETRRAL
NEx: ﬁ%«{k"zﬂ'ﬂﬁ& FHFATINATRELRLEREERY A E T A PR REFaB T Bk

B RS RBIN AR TR SMBR LR BEHFURN AREZTRIRALA LN ﬁwxé“}’o AR EZ TR
08 ? RPN LRI R TGP G R £ 8 R B REZBERLTALH S LK, @id SRR T A4S
TR R RN 08 AR R AGEHAT R W Ao 57, Bl BT AL AR 5 B KA T ey MK 25 RBAT I AT, 25 iR F B
BTARAAREELTRIRALGN AGC &N X Z5H3MXERA  HRT AEEETIRKEASAE AT AT
Bt B B R R A L, B R R R R AR LA A @R AR 2 TR AR K

KBIR . ARZEITRBRAL,METGE;S WL, RE0H

FESES . V443+.4 XERFRIZED A XEHS:1674-7135(2018)05-0091-06

D O 1:10.3969/j.issn.1674-7135.2018.05.015

Research on Wired State Performance Test Method of
Angular Error Signal Extraction System

YANG Erlei' ,HE Bingzhe',SUO Honghai®, XIN Baoli' , TIAN Sen'
(1.China Academy of Space Technology (Xi'an) ,Xi’an 710000, China;
2.China Academy of Space Technology,Beijing 100094, China)

Abstract: The Angular error signal extraction systems are increasingly used in Inter-Satellite Link (ISL).But subject to
the test site and ground gravity, the wireless test verification of the angular error signal extraction system has certain limita-
tion. In order to solve this problem, a new wired state test method for angular error extraction system performance is pro-
posed. The method quantifies the antenna pattern by quantifying the antenna pattern obtained by the real antenna in the wire-
less atate, and then quantizing the antenna pattern into the relevant array, the program is loaded into effective test equip-
ment for an angular error signal extraction system composed of a signal source, a phase shifter and an attenuator. The angu-
lar error signal extraction system outputs an azimuth and a guard voltage to the error voltage according to the input data, and
the error voltage can be used. The S-curve can be used to judge and analyze the polarity, amplitude and cross-coupling of
the angular error signal extraction system, and can also be compared with the test results in the wireless state. The method
can also realize the AGC curve test and signal jitter test of the angular error signal extraction system. It eliminates the uncer-
tainty caused by the angular error signal extraction system only to be healthy before delivery, and has the advantages of sim-
ple, connection, low test cost and comprehensive evaluation of the performance of the angular error signal extraction system.

Key words : Angular error signal exiraction systems; Phase direction map;S-curve; Error separation
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