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A New Airborne Laser Bathymetry System and Survey Result

HU Shan-jiang, HE Yan, ZANG Hua-guo, CUI Xue-mei, ZHU Xiao-lei, CHEN Wei-biao

(Shanghai Institute of Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract A new airborne laser bathymetry system is developed. Compared with the previous one, the new system
is improved in data-acquisition rate, accuracy of measuring point position, ability of shallower water detecting and
automatic operating. 1000 Hz laser is used to improve density of points gird, backward signals are separated into
two channels of deep water and shallow water to enhance the ability of detecting signal from shallow water, high
accuracy inertial measurement unit (IMU) and global positioning system (GPS) are equipped to improve the
measuring point accuracy of orientation and depth. In addition, tide correcting and wave correcting are applied to
improve the depth accuracy in data processing. The new system has been tested several times over a sea. The
obtained results show that the new system can be practical in ocean survey with good depth accuracy and efficiency.
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Fig.1 Block diagram of developed airborne laser bathymetry
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Fig. 2 Position of scanning laser point on sea surface
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Fig. 3 Shallow water measurement by first channel

(the minimum depth is about 0. 8 m)

20
0 foazamsocs :
20} ;

|
B
<

|
[od
<
T T

deep water

Relative intensity
|
(o)
<

-100

-120

-140
0

shallow water ]|

50 100 150 200 250
Time /ns

B 4 XU E R e & 2 K s R K
CKTFHEEANR 8 m)
Fig.4 Backward wave for both measurements of

two channel (the range is about 8 m)



1166 2l

# * 33%

5 W TR 2 B A —BOR T8 1 2 4RI 2% I S
TR 72 58 A B 4 B A AT B TE R AT
3.3 FHERELRE/BESMRAZXANLE
EEMRERENRS

FAGEE T APPLANIX AR K POS AV™
310 , 1 — & ERE ARG HITH — MR F AR
KETLHB. EREMRAEMBE BB —-NRE
1 4~6 migR B IMAERO. 5~0. 2 m,(Hi FEmE
T ZE v, SEBRAE BE N2 m.

F-REAEWESHBETIRRMEHFEZR
1%, BRI AL R UM BE R 0. 1°. BTG RBL 15°
~1T M RTARATEE, W EEERLRER
Wiy RTRA B9 R/ B B 5 AT DL Y, 7 BEAT I R AY A
PR BORUK TR B T B, 31 i BERS BE X TR 45 R
RN AR

]

plane track

Z

sea
surface

R
mean sea
surface
H

FEEHE BE NN B4R, AR BRRI SK
5E ALK BE AR BE BEREBE . AR LI 18 2 K P
ENIFE N2 m, B —RRHE N5 m.

3.4 HHESLEE T 0 A KR UE R R E KR
R E

RGN B [ 25 40 9 9 20 SO AT LR (8]
BT GUPTTE B BRI R DT ) A REAT PR UIE .

B 5 A BB ILAT R R, Z 8 WHLEE
T 00 5 B T R B, R O KL B T T R AL AR, H
o CHLBIMEBR K #2278 T B 5 BE = O 98 T L 2
R T R, NI T A B R AR, AR R
PRFEE, At WY . WE AT LLE b, 2R A
W R AR R T B 2 B K IR 4R B, it LA 20
Y MPEAREIE . ¥ IR & AT LR B i
S 36 80 3 1430 SR K R UIE , PR BOE AR R 2%
LR i g T MBS 45 A MR A R G L
I AR BRI AR LK R LR, il R
ZHE AL R A S5 Y R G B 1 T 4 R I TR BE P
P K ARAF V- 2 v T N T A B PR 5 B, T
AKBEEE T IE X AR AR B X AR R DR AR
ERENKRER. B 6 HBRLRBIHEREE.,

Ah
¥
= \
—F U s
mean sea seabed ro®
level / \\
reference
ellipsoid

B 5 HLEBOBMERALILM R R EE

Fig.5 Position relationship of airborne laser bathymetry
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