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Abstract Spaceborne full waveform laser altimeter for space remote sensing has the advantage of high precision
and more information. Simulation and analysis of spaceborne full waveform laser altimeter have become a valuable
tool for system design and evaluation. Modules of simulation have been proposed according to research on
spaceborne full waveform laser altimeter. Transmitter model, target model and receiver model are established for
simulation of full waveform echo signal. Full waveform data are simulated using a square sampling process taking
no account of influence of atmosphere and difference of reflection. Moreover full waveform data are processed for
parameter calculation. Laser echo calculated by each module will be estimated before system design which is useful
for system design and full waveform data process.
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Fig.1 Modules repartition of simulation model
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Fig.2 Transmitter model (E,=75mJ, 7=5ns, o, =a,=0.1 mrad ). (a) Temporal diagram; (b) spatial diagram
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Fig.3 Sampling bundle diagram

A(&JJ=j'e”{Q(rj\_2(§] ] :

A, = iexp|;2(3j Y‘ - 2(2‘) :l , (€))
A N B R U

HR A (1) 2R (3) 2 B AT 8 22 A4~ BRIT ) & SRR, T ML &
P,,(x,,y,,z)=P,(t)‘A‘(xl,yL). (5)

o 2l y R B HCR T AR R

3.2 M EE
PR AHOEIN R ASOGBE N ML R R B O S AR EAT D7 L AT IR, 8 i A R R AT BT AL, Bl R A TR

S T A Bt AL R PR 2 I AR I R A i A e L TR 3 9y ) = Ak (SD) R I P 4 Jir s, G (5 X

NOCBEBL 36 DX Sk o X 3t ) B 19 S S R A A AR B SR S SRR

775
7704
765
?1760 7
755+

0

PEl 4 45
Fig.4 Target model

3.3 BNk SHE
T ALY 65 5 (7 ST T 2 1 5 A S A 1o 0 0 A T L
WO e S AR T T L B (% 1A SR 1 RSB R T T
PO 15y T A 5 T 9 52 Rt
Pt ©)
Kb Pk R D Bl 1172 R FARBEES . m o RS A%

102801~ 3



52, 102801(2015) HMYSEMNYEBEIZFHE www.opticsjournal.net

B R BOBOE R KT LY

2R.
=2 ©)

c

U 4 5 B C A OIS [RBOE AR - AR B 11 O 15 5 20 31

P (x.y.t+t)pD*
Pu)=—— e T'n, ®)
P,(1)= ZP""(t) : ©)

XF T & 4(b) 89 B b L E O R BOGAE 5 A 181 5 B, Heh 20 @S2 o B R POEAE S, R 7 i 4o 2
B TT R T mHOLE 5 .

14
1.2

? 1.0 | \
508 [
06 o
g | |
5o4 | \\ ;‘f \
0.2 VA

o

10 20 30 40 50 60 70
t/ns

K5 FHELES
Fig.5 Laser echo signal
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Fig.6 Receiver model
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Fig.7 Output of Receiver model. (a) APD output; (b) TA output; (C) PA output; (D) AD output
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Fig.8 Analysis of full waveform
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Fig.9 Gaussian decomposition of full waveform
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