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Abstract:
return signal, the factors influencing the capability of minimum depth of an airborne laser
bathymetry and the improved technical methods are discussed. The use of narrow laser pulse,
high-speed detector and small field-of-view can decrease the overlap of the surface and the bottom

Based on the theoretical analysis and data simulation of the characteristics of the

reflected signals. Based on the analysis of the characters of the surface and bottom reflected pulse,
a method using double-Gaussian pulses fitting to separate the surface and the bottom reflected
signals from the overlapped returns and to improve the capability of minimum depth using an
airborne laser bathymetry is proposed to meet the applications of coast measurement. A simulated
experiment was conducted and a minimum depth of 0.4 m has been achieved with the proposed
method. The measurement results of the avalanche photodiode (APD) and the photomultiplier tube
(PMT) are compared, the similar accuracy was obtained.

Key words: optical measurement; airborne laser bathymetry; capability of minimum depth;
double-Gaussian pulses fitting
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Fig.1 Characteristics of return signals of different

positions of sea bottom
1 [ R TR 1 D 15 5 R AR s 2 IR SE B
Vi AT AE A [F) 72 2 A ¥ TR TR B2, PRV IR 98 i 2 S
Bk v AN R 5 S B O K B RRAE S8 & —FE L, TR
— JE Jok i SE B J BE X A A ¢ RO PLEBOL I
TR AR G0, ¥ T S Ik o ¥ 96 R At

_ 42°
of =0 +ob) +—czco —tan’6, +

s’$
4ot ) 2tan’$\’
21—
czcoszsé[l AS( S? ) ]+
2
= ijszsbtanz f,tan’¢, (4)

A o0 son 2351 A 5 O Rk 5 BE e WA 16 AR DL
TEBE »or AR EHREIE 0. o 2 565 ki i) 52 B (1) €2
R > S I IRABLRRIE A A FIERBBUE 2 A AT



1408 )t 2

¥

1 24 %

10 JBE o P ML B2 0 A Y A 2R 9 Y 5 g T XL A K
SCHRLT 81 & H T 98 TG XU 5 ¥ Y A 2 30 ML 2 9
SR8 SRR UL, BRI R BA R,
PO St 20 W A VA T 154 ¥ 2 (0% B2 T LA 228 W, B A
0.8 2 T T 7 7] ¥ 32 MRS J3E 5 Vi T XU X o ) 96
ST Bkt 98 B2 AR AL, P R B TRAT R R 500 m,
AR 15%, BB A L mrad, B 5 B0 B9 ik ol 58
8 ns, AR B FEHEH 2 ns, EHFE M, HEEM
X S B ¥ 0 T U, ¥ R S K e B E BB 3 AR
R AT LA R A T 5 S ok v — B

24

22

20

Width /ns
e e
o & & ®

—
<

2]

0 2 4 6 8
Wind speed /(1/s)

10

Fig. 2 Pulse width of surface reflected signals vs

wind velocity of sea surface
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Fig. 3 Experimental setup
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Table 1
Detector C30902 H6780
Photosensitive area /mm 0.5 8.0
Sensitivity 65 A/W 20 A/mW
Rise time /ns 0.50 0.78
Dark current /mA 15.0 2.0
Working voltaz /V 217 15
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Fig. 4 Surface reflected signal and it's Gaussian fit curve
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Fig. 5 Return signals of different positions of bottom using MPT (a) and APD (b)
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Fig. 6 Signal of 0.5 m and the decomposed the reflecting

of simulated surface and bottom
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