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Tab.1 The properties and description of five oils
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Fig. 3 Mean spectral reflectance of common oils and seawater
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Tab.3 Frequency of the first 200 wavelengths with the highest factor loading for oils and seawater

K /nm LS K /nm B K /nm Bk
ok % 4 ok % 4 ok 7
360~390 11 7 5 910~920 2 0 0 1 460~1 480 3 2 1
390~400 10 7 5 930~960 3 3 1 480~1 520 2 2 1
400~420 10 7 5 960~980 1 1 1 1 520~1 530 1 1 1
420~440 9 7 5 980~1 000 1 0 0 1 570~1 590 1 1 1
440~500 9 6 5 1010~1 070 2 1 1 1 610~1 680 1 1 1
500~520 8 6 5 1 070~1 090 3 1 1 1 680~1 690 1 3 2
520~540 7 5 4 1 090~1 100 4 2 1 1 690~1 710 4 3 2
540~560 5 4 2 1100~1 110 4 3 2 1710~1 730 2 1 1
560~570 8 5 4 1110~1 150 1 1 1 1 730~1 790 1 1 1
570~580 8 5 5 1 150~1 160 4 3 2 1 980~1 990 4 2 1
580~600 7 5 5 1 160~1 170 3 2 1 1 990~2 000 5 4 3
600~610 5 4 3 1 170~1 200 2 0 0 2 000~2 020 5 3 3
610~630 5 5 4 1 200~1 220 2 2 1 2 020~2 060 3 2 1
630~640 5 4 3 1220~1 230 1 0 0 2 060~2 090 4 2 1
640~660 5 5 4 1 240~1 250 1 1 1 2090~2 110 3 1 1
660~700 3 3 2 1250~1 270 3 3 2 2110~2 120 1 0 0
700~720 3 2 1 1270~1 280 2 2 2 2 260~2 280 1 0 0
720~730 2 0 0 1 280~1 300 3 3 2 2280~2 370 2 0 0
790~800 1 0 0 1300~1 320 3 2 2 2 370~2 380 4 2 2
800~830 2 0 0 1320~1 330 4 3 2 2380~2 390 6 3 3
830~850 1 0 0 1 330~1 340 3 2 2 2390~2 400 7 4 3
F 4 BETHEFHNAZNFER B MMIRRIEE
Tab. 4 Identification accuracy of oil based on characteristic waveband obtained by factor analysis
YGRS WK AE Bl /nm T TR TR P 1 IR K BE /%
IR =6 360~540, 560~600, 2 380~2 400 243 45/54=83.33
AihAh BIR=7  360~540, 560~600, 2 390~2 400 233 44/54=81.48
FHEK  Hik=8  360~520, 560~580 182 46/54=85.18
K =9  360~500 141 44/54=81.48
B =4 360~660, 1990~2 000, 2 390~2 400 323 45/54=83.33
BRFEWMA PUK=5  360~540, 560~600, 610~630, 640~660 264 49/54=90.74
K Hlik=6 360~520 161 47/54=87.04
R =T7  360~440 81 44/54=81.48
BRR =3 360~540, 560~660, 930~950, 1 990~2 020, 2 380~2 400 355 46/54=85.19
BEOHAT Bk =4  360~540, 560~600, 610~630, 640~660 264 49/54=90.74
Wk =5 360~520, 570~600 192 47/54=87.04

S BRI RO AR L, SRR S T 5.55%,
11.11%A 11.11%. [REF, A DL Sah AR iR G 22 oy
90.74% 1Y PR 241 ¢ ik 5 B A R Y, cmT ik 360~
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Abstract: Accurate identification of the oil spill type is of great significance for rapid and effective treatment. Hy-
perspectral remote sensing plays an important role in oil spill identification. In order to explore the hyperspectral
characteristic wavebands of marine oil spill types identification, we designed an outdoor oil spill experiment. The
spectral characteristic wavebands were selected by factor analysis and spectral standard deviation analysis methods
based on the measured spectral reflectance data of crude oil, fuel oil, diesel oil, gasoline and palm oil. Oil type
identification accuracy evaluation were performed using the Support Vector Machine (SVM) model. The results
show that oil type identification accuracy using characteristic wavebands obtained by spectral standard deviation
analysis and factor analysis are 83.33% and 90.74%, respectively, and the overall accuracy is improved by 3.7%
and 11.11% respectively compared with that using the full spectrum. The selected characteristic wavebands
(360~540 nm, 560~600 nm, 610~630 nm, 640~660 nm) can be regarded as the best hyperspectral wavebands to
distinguish the five common oil types, which has a good reference significance for the realization of on orbit rapid

processing of oil spill image.
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