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Abstract With the development of marine economy, the demand for underwater observation and prospecting
equipment is increasing accordingly. Conventional underwater vision system can only provide image but
lack of 3D information. To realize 3D measurement for various underwater applications, a binocular stereo
vision system is investigated in this paper. Different with classical stereo vision problem, the challenge for
underwater sterco vision system mainly comes from the light reflection between camera lens and water. Based
on the proposed underwater stereo vision model and calibration method, a prototype of underwater 3D vision
system is established. The system contains two cameras and the light-based illumination module, which can

work under the water depth of 30 m. The experiments are implemented in the pool and near sea environments.
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Experimental results show that, the system has an observing distance up to 8 m in normal water condition.

The effective measurement range is 0.5-4.5 m, and the measurement error varies from 2 to 20 mm with the

increasing of observing distance. Precision of the proposed system can meet most underwater measurement

requirement, and has great potentials in underwater observing and engineering applications.

Keywords sterco vision; underwater measurement; 3D reconstruction; vision-based measurement
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FAR KT W & A 5% AR O A D> 1 98 Ak
B, AR TARAE A B AL, 7E A 7 I

WA T, RHA RS EFE R, XK Tk
BEAT Z 4 S e =i . TSP sk
Pz R, AR 2 BRI &SR % 7R
Ko £ 3w T B EAARMEMAKT =400 &
TAE, Sanchez-Ferreira 25" g FI FIAHHL > 92Ky
800480 Bz, fESKI EIAGT AT, S
SR ZHON & IR ZEAE 0.6 cm o4y, HTAH
M2 B, FRE8il & S )R 252 1 10 em.

Bruno %™l #7093 872X 2 592 142 MMl
W H M R g8, I ke oy BIHR IL
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SRR BT 7K BEAT Pk = 4 s i s . 45 R
N, R R ERL Rt A KM
(RIBG N, 2546 Y AE 7K B EO R WA 7 O 4 8 3
hn, =4EEBSHN S S BREME . XK,

SERICAE /K T IS (R SR R 2 14 i s - &5
RO = 4E B I VAR R R 1% . Massot-Campos
gk 57 B G565 5 X SEAR RIS

(a) YIRIFIKIESME . WARKIE

& 17
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Fig. 17 Measurement result of the external diameter of the buoy
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Table 3 Comparison with related work

T3 K& (18 R) =287 =937 IR Z2 (cm) G ] (em)
Sanchez-Ferreira 250 800X 480 SR () XU H AR 0~10.6 25~82
Bruno 2 3872X2592 SEI% E K MH g5 0~0.04 80~120
Massot-Campos 214 1.024X768 S = K EEECY AW 0.36° 70"
Massot-Campos 214 1920X 1 440 S E K L ST AR 0.36° 70"

EN W 640 480 =0 N o] XUH SRR 0~2 50~450

e O FOREAIEREE TR R, SCh RS R
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% W HW K & PGR Bumblebee 2 74 AH
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1920X 1 440 G EMAHNLL L. /£ 4 mX3 mX2m
7Kt FR AT T SEES, Al R B R & R R —
WEAT = E A, R EE ORI S =it
ITECHE . IR B, XH ¥ % BE 3k R
Z. BEMM Sz, (HRHDYITT; 10 H 450
JE V% BENE SR NG B 1 4015 504y, (B ek
B BRECE 1 fi = B DY i3 m e .

gE b, FETOWH S5 M6 EFEE R RGN &
WERUN, AH BT S5 K S B P B
W F LN E VS Z IR TS E S50k
PRGN ERZERR, HREEERT . AR
HBIK T hrE 5P AMEM S & bR € 0%, A
52 S5 R B B SZ SR 2, AT ORI T
MHSABRGE RGN R R E, MK T RAWE
RN &5 o

7 REERE

AR T —FOK T IR JE, i
T BT LA E RS, KBS KT P
G . FHAUK SRR 10 m, KK
BEEE 8 m, WEVEHEY 0.5~4.5 m, WERE
NTF 2 eme RASFRIRIZRBIAEEAT 10 EESESR,
IR FA 7] 1) AR P AL 38 073 e e 1 7K R OB AS
A JEHEAE) . KBS S . &SR T
AR N RE R I TAER = 4L & R4, A
AEFESAE . AWK TGk, DA
G H AL L DB AR LA, KR 0 H &
RHFATHRR, HT 7K EKEARERNZESR, &
XK TR BB N — KA MR R FIRESR
PRI OLR » KBS 7K T B SL I ARk 2 1
Hir. RESLBETRPIL T LATTR, HERS
PR M SL I TR P AR R TR 2 AR A R ) ) AL

RARWEFEH, KB T IR LA A 185
BAR R SCEEAATURE Y L gD ST AR DL C R 72
KBRS TSR E R E . sthrE g iE+
NAREEHER EBER . 55k, RN =
AEAE RAUR PR E R E SR, K25 rE X AL
AL A A e B = e A, IR
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