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ABSTRACT 
   This paper describes a method of classification of images using a RGB color model for 
detecting floating materials at sea. Using the helicopter-based fluorescence imaging LIDAR 
composed of a pulsed laser of 355nm in wavelength and a gated ICCD camera equipped with 
four band-pass filters, we observed the sea surface of Tokyo Bay and Sagami Bay. Fluorescent 
images of sea surface can be easily and promptly observed and their differences can be clearly 
classified by this method. 
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Fig.1!  ICCD camera equipped with four lenses 

!

Table 1! Specification of components!
 Specification 
Laser Type; Ni-YAG 

Wavelength; 355nm 
Energy; 50mJ/pulse 
Repetition; 1´10Hz 
Pulse Width; 6.48ns 
Beam Divergence; 1mrad 

ICCD Camera 
Equipped with 
Four Lenses 

1) Optical Filters; 
405nm, 442nm, 486m, 510nm 

'   FMHM; 10nm 
2) Lens' '  

Transmittance; 70%(400´700nm) 
Iris; 1.2´µ, Focal Length; 50mm 

3) ICCD Camera  
' a) Image Intensifier (I.I.) 

Gate Time; >20ns 
  ' Luminous Gain;  

73,000 [(lm/m2)/lx 
' ' Effective Aria; 18mm 
' b) CCD Camera 
' ' Pixel Size; 1024¶1024 

'
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Fig.2 Helicopter-based fluorescence imaging LIDAR 
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Fig.4 ! Trace of 405nm water Raman scattered 

intensity 
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Fig.5 Trace of 442nm fluorescent intensity 
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Fig.6! ! Trace of the flight altitude 
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Fig.10! Water quality of Tokyo Bay and Sagami Bay 
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Fig.11' Pure water spectrum 
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Fig.12' Classification method of floating materials 
 at sea by RGB color 

'

ù"' ¿I¢&'

��A#9RS7WúFÊû12:����MN��

��|�l��&êO�Y`�|}NM3��89¡¢

6â�¹Ùá3Æf 405nm ØÔ3üý67Wþ:Çw

x:ØÔÿ3�+W RGB +uNK}k&êO9¡¢E
!"=&ÙfOÕÍ#pÏ3Æ7WX 
YZ«/¬9°±²³=:yzÉá3y�79}NM

¸Nl:~$¿êÊ RGB +uNK}k�<Ó3�%f
V¼9YZ¯°±:²³9Y!!"¬¥ÉÊYZ&­¬

:'(9þ�È:��k:û�&)*ABO6+õ8�

OX'

10 ;:.<9Ç;:Y 929 ;:l�mp=À­,
-¬¥:�zyzlËÎ*k}NM=3.&/078�

O>9.¡>ä1fO6yzlËÎ*kØÔ.ä1fO

©6>237WX.¡4ì3ä1ì¶WmÆ9RGB +
uNK}k�<Ó35�fO69RGB +uN#���
�6��¢9àO78A9:6�Oê)��<��>;

<ABOXT&9=>QÇ:?S&-c�. aÕk@

Ap&ÙfOyzÉá:y�.{Ñ78�OX 
YZ«/¬:}NM¸NlÉÊ RGB �<Ó&ÙfO
µB#CDEF­=G=HË_`IA�UVW.:Aà

OX�VU&ÙfO_`#J_Iv£� 21 KÔªUÇ
K{Ñ9LMN, 21560841}A��78�OX 

§¨©ª«¬
­

®=>¯°±²³¯

���!
R

���
!R

;´µ

§¨©ª«¬
­

®=>¯°±²³¯

���!
R

���
!R

;´µ

- 131 -


