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Optical Property and Transparent Substance Detection Taking into Account
Optical Property of Dried Sea Weeds

By
Kohei ARAI, Osamu Yamaguchi and Masanori Tsurumaru

Abstract: Optical property such as spectral reflectance, bidirectional reflectance distribution function
and polarization characteristics of dried sea weeds is reported together with an attempt for transparent
substance detection taking into account optical property of dried sea weeds. It is found that transparent
substance can be detected by using bidirectional reflectance distribution function as well as polarization
characteristics.
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Fig.1 Spectral reflectance as a function of observation
angle and transparency as well as s and p polarized
reflectance together with degree of polarization of the
typical dried sea weed.
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Fig.2 BRDF of the typical dried sea weed.
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Fig.3 Spectral reflectance as a function of polarization
angle and degree of polarization of the dried sea weed.
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Fig.4 Reflectance at 500nm as a function of polarization
angle.

D OFHRE R X OHEER RS

(1) HHEBIEALTWSIEYEZRET 572012,
Brlz, IRIME RIS T 2 S5 L OB R
HHHThHs,

(2) M REEIT T 7 A% DFEH 2 B %
BRHETH7-OICFHTH D,

() HEMRILE L EBHRMOBREIZAEDTH S,
Z WD,

3.2 m &K H £ =z H
W7 ow i ow R

31 HHl=zr 74 F¥=2lb—v gy

WS R EICATE U Bid, WS most LR
Z A0 FE. RIEBUAA A A T % 70 FEICREE LT,
T, BB A Z % 100 D & 2 AIZ[RER
WZRECE L C. A RS R 2T 5, FtHla> >
4 X a2 b—3 3% Fig5 I lZmd, 2 2DORKE B A
T OWIE I L CTH D,

70deg.Camera
100degree Camera 40degree light source
Fig.5 Measurement configuration (Side view)
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Fig.6 Light source used (20W three wavelength
combined quasi natural light source with polarization
film)
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Fig.8 Measurement configuration (Top view)
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Fig.9 The typical dried sea weed used.
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Fig.10 Alignment adjust for both of cameras with two
white alignment adjust papers
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(b)100 degree camera
Fig.11 Camera output when alignment adjustment for
both 70 and 100degree cameras.
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Fig.12 Standard color of C22-40D
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Fig.'13 Tra.nsparent fish line used (in the red circle)
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(b)100 degree camera
Fig.14 Camera output from the transparent fish line on
the head surface of the dried sea weed.
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Table 1 Camera output difference between 70 and 100
degree cameras when both cameras observe the same
fish line (locations are different).

BRATUVAENRE | T
70 B 34 | 20| 36 | 25 | 34 | 298

100 B 144 | 25 | 134 | 53 | 114 94

100 /70 | 42 |13 | 37 | 21| 34 3.2
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Transparent fish line is hard to see
Fig.11 Dried sea weed with transparent fish line attached
to the tale surface.
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Transparent fish line
(b)100 degree camera
Fig.10 Camera output from the transparent fish line on
the tale surface of the dried sea weed.
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MOVING DIRECTION OF MEASUREMENT OBJECT
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GG MEASUREMENT POINT OF LIGHT RECENING ELEMENT IN OBLICUE DIRECTION
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