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Abstract A method base on the techniques of pseudorandom code (PRC) phase modulation of the fiber laser and
heterodyne detection to realize a high spatial resolution for the space-borne laser altimeter is proposed. The
altimeter’s equation of the signal to noise ratio is deduced. The relations between the signal to noise ratio and range
resolution with the laser transmit power., local oscillator power. telescope aperture, modulation rate and
pseudorandom code length are numerically simulated. The relations between the parameters and the optimized
parameters are obtained after the system analysis. Results show that the space-borne altimeter can achieve the design
objective of the signal to noise ratio of 10, and the distance resolution of 15 ¢cm when the transmit laser power is
about 10 W, local oscillator power is about 10 mW, telescope aperture is 0.4 m, modulation rate is 1 GHz, and PRC
length is about 300 ps in a single periodic time.
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Fig. 1 Schematic of the laser altimeter based on PRC phase modulation and heterodyne detection

283 PRC AHAL I I J5 19 H 5605 5
S = Arcoslw.t+ Pre(Dn+ ¢ ], (D
K A B EOG IR IE oo b S EOG B
¢ MBEHLA A, PRC JF51 Pre ()N

n=-+oo

Phe() = D b,pt—nT,). (2
Ao, A P BERLAD  BUE AR 0 B 1. R GER M ¥ 51

PRC, K™ D7 E ] 2% CERL10]. p (o KT K
5
1, (\t\<T<>/2)
p() = (3)
0, ( ‘t ‘ > T,/2)
KX T, PRCHEITCIHEE. ZHES N
L= A cos[ (we +wm)t+¢ ], 4

s114007-2



o B

HE TP Bl BIL T AR A R o) 0 S0 22 R0 14 B2 GO i B T 0 FLRIE S

J—itEP Am?‘]?‘%%%ﬂﬁ@ s Wm ﬁ%%ﬁ%%’]%ﬁiﬂ‘]ﬁ@
it HBENUAHAL . RGEHNH B AR B D) 3

D’
Psig - 7]alm77sysPT Wﬁ? (5)

S o T g 2 B K SRR I8 R G062 BT R

Pr=A% R BOE B ST (TR, D Wy I B R R
A R 85 - 3 o TR R 1 3
RN OL T  H 280t 135 5 0T R

gu>:n%Aumm[%4z—%§)+Pg«z—%?)n+¢4, (6)

A R WA B AR R GEZ 18 YR e Sotidt . ¢ N BEPLHIAL  As Dy [0 P45 5 PR - & A1 A5 5 R P,
MRANAs = /Po N6 ATF i F PRC WAL AR T 200 A8 04 i Hh o AL AS 3% 22 1 3R (w,,)

M= PE T .
5

COS|:P/RC (t — 2671?)“} = S

Zr(l,,[)(l’*nTo) - PRC<t* B

b

)

B Pre (OBUE 1 88— 1523 B3 W F Plee (OBUE 0.1, (6 AT 1L N
i, (1) = AsALoPRc(f_2C7R>COS(me+¢1)a 7

Xrp b BEAUARAL . (73U 5 ZOR 5 i A/D Felfe RamalE 1 oRAE . A/D HefeRiiiE 2 iR EF SR
ATRFERFFE] Pre (¢—n'To)  FEEIE 1 1R A5 5 AR M i HL it A8 4 (FFT) . BJ

S]G = ;//T(Y) - <67I:l\(l> X PR(‘([ - nT()):I == AsA[‘()Q’//} PRC <Z -

2R

c

>>< P]{(j([ - 7'1T0) >< COS((,Um[+ ¢,| )}7

...... N (8

X Nl —AE 8 M 75 RS T8 & M T 511
M Eem Z RN =27 — 1 A (8) X[ F i, 244
IR RS TGS [E] n T, A1 H bR 5 B0 T 0 & 2R/ ¢ — 3
B Y W B A0 A AR 3% S 1 — R eREC, G B T O
TEFI o A0 B e RAR o BRI 2R 58 AT AR i 2 2% 33
TE I o A0 ELAT 5 A P 5F 7 A4 3 SRS ST 50 " 3K
R HREEGEE R =a'T, /2.

MARGESEWE 1 FrRer, Oh BE LIS L8R 55 o
i [F) 1 E A 3004 AT B [ DG JE RS DG JE B s
WHANIE 2 FR

100
90 r

HNCDJB@@\]%

Amplitude of the power
spectrum /dBW
8 OO O O OO oo

0 50 100 150 200 250 300 350 400
Frequency /MHz

oL 2 Hra] O Y = A S S AR A 1 S
e 1) 55 T G A O o, PR B . AR B 2 () v
({5 Sl (74. 63 ABW) B Hi I 75 JL K (40 dBW),
AR I Y 2R 05 e (SNR) SE U 34. 6 B, f#
Ff PRC i 3 4 1 GHz, 4 M J7 51 55 (14 B %43 531
WA 12,13, 14 F1 15 Byt AHRL Y M F 51 i) ik of
K BEAR B 4. 096,8. 191, 16. 388 il 32. 768 ps. 18
FMARGEEW L SBITF A KERN R ME 3
Fiw .

Amplitude of the power
spectrum /dBW

0 50 100 150 200 250 300 350 400
Frequency /MHz

[ 2 PRC %38 A% 5 B[] AR AT B[] DT BE Ca) AR I S (o) B 145 5 2 R 4%
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