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Abstract: A good underwater visual environment is a prerequisite for promoting the development of ma-
rine economy. The construction of marine pastures puts forward new requirements for underwater ima-
ging technology. However, due to the absorption and scattering of the water environment, the loss of
light information is serious. Conventional optical imaging methods are used for underwater imaging. Im-
age acquisition has shortcomings such as short visible distance, blurred images,and low contrast. In order
to solve the problem of low definition of underwater imaging of ocean pastures,a method combining 532
nm laser light source and polarization technology is proposed and an underwater camera is integrated.
The 532 nm band green laser light source is less affected by the water body in the water environment,
and the propagation effect is better. Polarization imaging technology is widely used in removing back-
ground light scattering. The combination of 532nm laser light source and polarization imaging technology
is used for underwater image acquisition. The sea cucumber image acquisition experiment was carried out
in a pool that simulates seawater environment. The experimental results prove that the sea cucumber im-
age acquired by the combination of 532 nm laser light source and polarization imaging technology at a

certain polarization angle is compared with the sea cucumber image acquired under natural light. The o-
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riginal image has higher contrast and sharpness,and contains richer image information, which verifies the

feasibility of this method in underwater imaging.

Key words: polarization technology; laser; image acquisition; ocean ranch

3 X
b
b .
[1.2]
b
“
”» “
”»
5.58X10°
b
2 300
b
’
[10]
b
b
b
b
b
[13,14]
[15.16]
b

10°
)
’
’ ’
’
’
, 20
” “
’
’
2016,
s 200
3 X107 s
[3,4]
) N
[5.6
o ’
[7.8]
’
[9]
’
)
’
’
[11,12]
’
’ N

[17]

2
2.1
Stokes 1852 . 4 R
(D
I Io” + I()o
S — Q _ Io”*lso“ (1)
U Ir1s° - 1135"
\%4 I.— 1,
(L S ,»  I.Q.U
V 4 ’ 1 ,Q 0°
90° U 45° 135°
,V
;Io" aIw ’Igo“ Il35° 4
;Iz’ Iz
Sony IMX250MZR,
b V O’
, (2) , 3
2 2
poLp — Y& E0 2
_ 1 o (U
o= 2arc‘[an ¢ <Q) 3)
(DOLP)
’ (sD)
[19]
2.2
., 1981 ,Smith Baker!?*
200 nm— 800 nm
v 400_
500 nm ,



6
500 nm
532 nm .
3
3.1
Sony
IMX250MZR .532 nm .
, , Sony IMX250MZR
+12 'V , ,
+12 V , RS-485 s
532 nm +5V ,
.532 nm o

source

1

Zoom lens 4:9
Laser light 4:|> unit

Sensor  [{——=)| ©pC

I

Control

Fig. 1 Schematic diagram of equipment composition
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Fig. 5 Image acquisition under natural light: (a) Original image; (b) 0° polarization image; (c) 45° polarization image;
(d) 90° polarization image; (e) 135° polarization image;

(f) Linear polarization image and formed according to the polarization angle; (g) Pseudo-color image
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Fig. 6 Images collected under 532 nm laser light source: (a) Original image; (b) 0° polarization image;
(¢) 45° polarization image; (d) 90° polarization image; (e) 135° polarization image;

(f) Linear polarization image and formed according to the polarization angle; (g) Pseudo-color image
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Fig.7 Original image and 90° polarization image of 532 nm laser light source: (a) The original image;

(b) The contrast effect diagram of the 90° polarization image under the 532 nm laser light source
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Fig. 8 Original image and grayscale histogram: (a) Original image;
(b) Grayscale histogram of 90° polarization image under 532 nm laser light source
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