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Underwater imaging with a blue-green laser

S.H. Lee, G.B. Kim, K.S. Lee, D.W. Kim

Abstract - Laser emission, a part of electro-
magnetic wave, has short propagation length in
water, and the underwater applications of laser
are limited. The acquisition of underwater
imaging is possible only by using a blue-green
laser since the blue-green range has relatively
small absorption coefficient in water.

We introduce the conditions of the laser
required for underwater imaging and the
attenuation characteristics of a blue-green laser
used in water.
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Table 1 Spectral absorption coefficient of pure
sea water.

A a, bmw' A a, bmsm' A ay bmsw'
() |G ™3 (™3] Cmd {3 ()] (md ({3 (™)

200 3.07 0.151 410 0.0162 0.0068 620 0.309 0.0012
210 199 0.119 420 0.0153 0.0061 630 0.319 0.0011
220 1.31 0.0995 430 0.0144 0.0055 640 0.329 0.0010
230G 0.927 0.0820 440 0.0145 0.0043 650 0.34% 0.0010
240 0.720 0.0685 450 0.0145 0.0045 660 0.400 9.0008
250 0.559 0.0575 460 0.0156 0.0041 670 0.430 0.0008
260 0.458 0.0485 470 0.0156 0.0037 680 0.450 0.0007
270 0373 0.0415 480 0.0176 0.0034 690 0500 0.0007
280 0.288 0.0353 490 0.0196 0.0031 700 0650 0.0007
2906 0.215 0.0305 500 0.0257 0.0028 710G 0.83% 0.0007
300 0.141 0.0262 510 0.0357 0.0026 720 1.169 0.0006
310 0.105 0.0229 520 0.0477 0.0024 730 1.799 0.0006
320 0.0844 0.0200 530 0.0507 0.0022 740 2.38 0.0006
330 0.0678 0.0175 540 0.0558 0.0021 750 2.47 0.0005
340 0.0561 0.0153 550 0.0638 0.001% 760 2.55 0.0005
350 0.0463 0.0134 560 0.0708 0.0018 770 2.51 0.0004
360 0.037% 0.0120 570 0.079% 0.0017 780 2.36 0.0004
370 0.0300 0.0106 580 0.108 0.0016 790 216 0.0004
380 0.0220 0.0094 590 0.157 0.0015 800 2.07 0.0004
390 0.0191 0.0084 600 0.244 0.0014

400 0.0171 0.0076 610 0.289 0.0013
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Table 2 Selected inherent optical prorerties for

some water(All values for J=514m except

noted).
. Water 8 1131 © ¥forl/2b
7] ] 7] (deg]
Pure sea water 0.0405 0.0025 0.043 900.00

‘Clear ocean ' 0.114* 0.037 0.151* 6.25
Coastal ocean 0.179* 0.219 0.398™ 2.53

Turbid harbor 0.366* 1.824 2,190™ . 4.69

* Estimated from ¢(530nm)~b(514nm):
** Measured at 530nm.
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