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Calibration method of underwater phase laser ranging
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Abstract: Based on the principle of phase laser ranging, the idea of using phase laser range finder for
underwater ranging was proposed, and the feasibility of underwater phase laser ranging was analyzed in
principle. Through the underwater distance measurement experiments, the feasibility of underwater phase
laser ranging was verified, the range calibration algorithm for underwater phase laser range finder was
completed, and the effects of water turbidity on the dynamic range and distance measurement accuracy
of laser ranging were explored. The experimental results show that the average ranging error of
underwater laser range finder after calibration is not more than 3 mm in the range of 3.5 m, and there
is an exponential decay relationship between range and water turbidity. The underwater phase laser
range finder provides a new method for the detection of underwater distance, which can achieve
accurate ranging at short range of underwater target.
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Fig.1 Schematic and principle of phase—based laser ranging
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Fig.2 Structure diagram of laser range finder system
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Fig.3 Schematic diagram of laser ranging experimental device
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Fig.4 Schematic diagram of water turbidity

4.2 KA LM EEERE
AR 2 I B A I e R 2 S W R 3R,
WWOCW K A M.

hf— (5)
BAXGRAANK )T E S,
_1 Ap
S_?A(N+ 217 ) (6)

AR 3RO D B ASCSE B T KT B
I, BOK AR5 5 0 FEA K B H B R RF T %
PRjoic A 3 2

=2 (7
n

S AR 37 2O D0 B ASC 00 B Ak 2R R o RN
IR D A, B AR {00 g L7 A 358

0406008—-4



ok AR

548 www.irla.cn % 48 £
A iloT
1 A A

' . [ n

bt w L
2 L

— =k, | 72 | +k, (11
KT EEPRIEES LA . .
_1 v, A‘:‘L) 7 L,

PRI G 7K T AR AL S e I B A S P R 2 L 5 SR
BEES L RIAYOCERN
L'=nL (10)
23 (10) AT AT, 7K AR A 2RO I RS e B
25 S PREE B R L RO R, R R R
KA SRR %
T2 SANE K OGN R SE g AR LA
AEFE AT AR 5 BT 1y 28 SRS K SE PR R 25 S50t
DR R ] i O R R, Y PR R BB K

4.5

Data measured in the air
— A L'=0998 4 x L+0.0159
3.5F ¢ Datameasured in clear water
= Clear water:
L'=1.3462x L+0.0108

Measured range/m
o
Lh
X b

\ 
\
%
W

L5 ,/;//
Pl
ns.ﬁ;!f‘”
0 05 10 15 20 25 3.0

Actual range/m

Pl 5 28 SR 7K AP S R i 25 5 0 I B 33 00 ) B 5% %
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Tab.1 Correction coefficients (k,k,) and RMSE

Water turbidity Calibration coefficient and error

/NTU ki k, RMSE
0.83 0.743 5 0.005 7 0.001 3
3.00 0.743 0 0.005 1 0.002 2
4.92 0.742 3 0.005 6 0.003 2
7.10 0.740 3 0.007 1 0.002 6
3.88 0.740 2 0.007 0 0.004 1
11.07 0.739 3 0.007 0 0.005 4
13.32 0.739 1 0.006 7 0.001 9
15.33 0.731 2 0.009 0 0.002 1
17.08 0.733 2 0.007 7 0.001 9
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