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Research on integration technique of laser ranging
and communication

LI Wei
( China Electronics Technology Group Corporation 27" Research Institute , Zhengzhou 450046 , China)

Abstract : The advantages of laser communication and ranging technique are introduced. It is pointed out that the laser
communication and ranging integration technology will be the future development trend. Furthermore, the latest re-
search and achievement of foreign integration technique of laser communication and ranging are analyzed. And,in or-
der to meet the requirements of future satellite long-distance, high-accuracy ranging, a scheme which add a specific
ranging frame in laser communication is put forward and validated. Finally,some suggestions of developing integration
technique of laser communication and ranging are given.

Key words: laser communication; laser ranging; integration of laser communication and ranging; observe and

control technique

1 351 &

WOLE AR B BA AR pU TP rkam  he
R ABUNEI A, EBANE R (LEO 2JE)
IE[H] (LEO- GEO) | [A] 25 TL & 5 I 28 45 I 45 2 8] S
B - M R AR ARk A T e TR
RERE A B 0 A e T 00 ) BB o 3 SO B
FTB BE RO R SR AW e, KR
OGRS IO R AL, a) 2 "R AT 4 18] S Hm £
TR 5E L FEAR F-Beo (il 25 1] 26 AR (9 BR A
ity LB HAT 2 A1 55 AR R AT BE , DT B AR 0 14
ULIIFERY 2R, IR 4R = R G PEOT EE . m] RIFSE,

Wit 5 O IE 15 RN R 45 2 5 7 SR AR BT 8 v, O
(5 0 B — A Tl AR TP 5 o A o ok 1 — b
FEEZ
2 HRBEMERAKRELREGER

Wit AT ) LAT [ A e TR A TR) R0 2L o {5
AT 4 Hes E J2 £ 7EAHBE 5000 km (1% T8 2 8] 23
T5.5 Gbps Dk L1l B2 R OBE {5 . 78 2

EE®E T2 HO981 —) , &, i, TR, F2Z SR
S RS DT T WFSE . E-mail ; w_rose@ 163. com
175 B #5:2013-06-28



1346 ot 5 2 b

B4 %

PR AR ST, >R FH o J A UK o D B B AR % TR Y
T EEORS 0 10 JE K e %, R DU R AR ) b A T
SR , R FH 5 A Iy 280 DN B (AR 1) 52 B T B OK R AT A
BYAT B PR A a0 i, R =3k 20 em, FE—4K
RO &G A BOEIIE R 5t UL 2 b
T T O BT G R — Ak & . B
XS LU 1 R R kRl 4 3B, ANl
FEE— R R AR O EITIR IR 3.

FEARIAE AT I — A TE AT A &1
TEI7 D A b T B T

P2 AT A Lo Ty T A B L SOGIE (5 I BE —
Ak SRR g S Y 457) - 2 5 [ 1) X2000 15 H .

X2000 “®AT L2 — 2 I REAUE , MU BESE
ARSI AR T (TR ) B S 9 PN A L 3E 1, 38
A B EOGIEE B R RO R T DR
TERATL RS MBI, DB R (5 LG 9ok R
7 225500 BB ) 35 ' T B S R 38O 3 AR A ROE
PR M E I, X2000 () RATLmES TR A
1 iR, ©ATZ Wt RE A B ot R 8
(TBA) DGHORE %5 ¥ il 2 Gt (43 35 45 25 Wi o 4 0 £
SETIFES (FPA) ) DL K AT 3R DN 45 %6 & (UDA) , H
FHCk A IR (54506, I 10 H Bk AL 7] 1064 nm
TATHEROGH ROk A BRI EATERIE S, 1%
WSO I Sl R = A A L) T BE A 5, SR BB Bl 2F
B H AR MR LA S AZ S B B bR SO ot e B
Bl AE 5 o FPA 25 A 406 A il 2 R BR %, LA
ARG A 3k UDA J&— AN 30 o i —
WA, T AT E S AT IR DL RO = BE T B 43
E IR

PC En%h Unregu- Hngh-Sgeed
neering Bus lated Power 1394 Bus

1 Range Pulse
FEE - Y-,

Heat-

Dissipation
ADC = Analog-to-Digital Converter PCU = Power Conditioning Unit
BMA = Bi-Axis Mirror Assembly PPM = Pulse Position Modulation
FPA = Focal Plane Array TBA = Telescope & Beam-Optics Assembly
LTA = Laser Transmitter Assembly UDA = Uplink Detector Assembly

1 X2000 KA AE LTI

A Hb TR S BT T, BICUH 1 OGS Sl b T il

FTH A NICT 27 b i B 17 AT LA Sy 2 i ot
fF%umfd AL, & BAA 2R Dhfe, of H T ROGIIEE |

YR ENLSE, BEAh, 2005 4 John J. Degnan $2 H
T —~ SLR2000 I 52 38T BE o Ay i i 48 (an
2 R ), il S K O 0 B R ' 3 £ 4G AR K .
SLR2000C. 1) 3= 2 s 2 % 2 F) A SLR2000 380
FEHLAY I B BWOGAE A BOGEAE FE ARG T B2
#E, 7£ SLR2000 T A 0% W B L b o %< 3 K
1550 nmff I 386 FH A0 TR a3 WUl i A5, 78
SYUREL T OGN AR — AR AR

Transmit/Receive
SLR2000
Telescope

Downlink Free Space

Wa\;‘e]engh Demultiplexer Beam Splitter Separating
D<_ I - Ranging Beam and
v 1550 nm Communication Radiation
Detector Assembly
(O/E Conversion, l, 1, l, 532 nm for
Typical Active t Ranging and
Area Diameter * * * Uplink
30-80 um) D D D

P2 SLR2000C T1 AL 5 15 4 i R AE 15

3 BETEBEEHNE—ELEAARET

H il O BE AL @ 4 e H AR & S0,
SRJE HMC H FRa& [0l 9 OG5 5, i I O &
SENBOGIR B T S EE . T HARRY RS
G AR 55, T S I B ) R T
TR E Ko WIS G ISR s IR . 000
JAF A JEUIL A TR AR DU B i, AT ) R TG
R R EE— R AL R GE, T LU DR AN TR R, IR
T B DB G R B2
3.1 &It EE

TEWOE R @ AE T, i T HOG I 1% Ry 2
6] FEA7 IF B0 (5 AR A A WG IR, By LLaT L2
JER LA i 07 AT I BE

R O30 A5 1) A 3, O 3 A A
TR AL (X B4R HE S A B) o 138 15 i £B
B ERR G 5SROI A E P I 55 421k
PR E S , #R R DA ISR HEATINBE . 2% 30 1A
B BT R AR S L T IR

728 IO DN S 1 D B T 3 4 oy B 5 e
-4 I ) ] B A T OGN BE . ATy R A
Al A SR PR A5, [R) I T B g ) 4 -4
i, il B A MR TR A S AL A% I B 4
J& PG S B RO R S BT, R R A
s HLA I EE 2 i, A s AL el ol ) B s bLES
R B I R i, G A BE B I A L THR R
AR AL A AFE B . I ANEOG K v 4 S5 Az
Selafati A ahlE s, v LLgE T 24 R A I &, AR



WOk 45 40 4 Noo12 2013 A OE BB W AR 1347

JE BEAT R4, E— 24 e I AR
3.2 ot Rt

ToLOt A & A OL e A S B, 15 R
P EIEALROCE R — R (57 e R ek
015 R 3k IR o] s o 480 80 3R 7 gk 4 6 4% b A
il 5 O 9 Dl e L AL B S 9 AR A R I A A
WOLAS 1 15 5 20 2 I ) & R LS AH Y
ZARCCHRIE ARRL AR 5 BE ) AL i AR B iy M
Al e REALEOL Ay 1955 & 8F i %,
TR BRI BOEAE 5, 38 2o A I e 40 Ok 18 1
WA Mok, 58 BB B9 & . TCEOL TS R GE
KRG AR RGE DA KL AT (i 3K
BRER R V) 70 28 G0 L L Bl b B 3 0 R G055
4. i 3 PR o

RN AL ST

S
NRE AR R WO 223

oSS By ARG

4 R

I
A
=y

P AGE R RGE

Do

% il
N
L DI ?i AP Gl MR
| A RS vRs | L RS MG

K3 BOLHEFER AT SRR
3.3 ETHOLERE B — R Rkt

F 055 e S BB 1 i 1% 28 A, T A% i )
Ks R 2 4 N — s b 7 SRR . 7R
PSRBT , 2 K IR IR B . G
PR AR AL R — RE I MUE RSB o D 1 R AR
M IE S BB 38 5 bl A CRRIER 7 ) #3815 K
UL B E A% X G A% AN ] 45 0 1R K 9
it X, 7 PR R N B D), 278 28 G A 2L
E e bl B (PRI 7 ) M i B as X, 22
A PRI A5 5, (o308 R R 25 Ty e £ % 3 14
P R R s X CRR R DN B i) |, 228 5 4
AR A S 25 o AR By R A B i B A%
SO 8 A 530 M K S A5 5 O 2 B AL 3 g 2% J7
JI AR R RS A XA A s 1] T B, Sfe 3330 00 5
FIRLETT Z AR RE S . JnIEl 4 FR .

H P 4 AT, B B BRI , T EORE UE £
AT B, B 258 5508 , N2
FUBAE AR, G, W5 E R — KT 1 Gb-
ps, MM EE AR5 RS AU LA~ 808 B A, I
RIS I RPN AR

pllkiEwapsg IR RS

i ey

2
77 BB 5
TN [rases [+
e
ez o

4 Bdfa's SERE S UG R EE

4 7 it

FUAT, B Pr B E 258 T TR GIE {5 9 R A
S EZ MBI BETT, FAE SR BT T
TR TR S i A G A, SRk T TR0
A B T4 TP ] PN ) D £ 3 1 ik — 2 O WS, 5
Prif O AR FUZ AT T R BRI, B SRR
A A —E B . AR SCHR A TR0 A5
I EE — R B T7 R AEBE B3] TR A KIS
HIE, WEW] OG5 — AL B AT A T, T IE Y
PG A5 I — AL BOR I RIE T ZHFZE AR
LIV NRIIEY/ P

Wt 5 O 8 15 R A2 45 w5 SR A B, LA
PO T A3 0 B — R A B AR A % 00 42 77 T
LHBREZ , al RLFUILAE A AR AR K, O {5
B — R T B3 A A BT 5 PR ) A A AU K
PN S RN P R o I X O A
B — MR B O IFE RE W8 1k — 2 HE 3l 3 [ ) 5 2
YA R

SE 3k :

[1] Neumann G A, Cavanaughl J F. Laser ranging at inter-
planetary distances [ C ]. Proceedings of t he 15t h In-
ternational Workshop on Laser Ranging,2006.:451 —456.

[2] M Jeganathan, A Portillo, C Racho, et al. Lessons iearnt
from the optical communications demonstrator ( OCD )
[C]. SPIE,1999,3615:23 -31.

[3] Xing Qianglin, Li Jianting, Tang Jia, et al. Concept of a
unified laser TTSC system[ J]. Journal of spacecraft TTSC
Technology 2009,2:36 —42. (in Chinese)

TR AR, 2 BE , 5 5% , 5. WO RS — RS 5
L] AT EIE R, 2009,2:36 - 42.



