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A Study on the Object-based Classification Method
for Wildfire Fuel Type Map

Yeo-Sang Yoon*, Youn-Soo Kim**, Yong-Seung Kim***

Abstract

This paper showed how to analysis the object-based classification for wildfire fuel
type map using Hyperion hyperspectral remote sensing data acquired in April, 2002
and compared the results of the object-based classification with the results of the
pixel-based classification. Our methodological approach for wildfire fuel type map firstly
processed correcting abnormal pixels and atypical bands and also calibrating
atmospheric noise for enhanced image quality. Fuel type map is characterized by the
results of the spectral mixture analysis(SMA). Object-based approach was based on
segment-based endmember selection, while pixel-based method used standard SMA. To
validate and compare, we used true-color high resolution orthoimagery.
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4 Uth(Keane et al., 2001; Elmore et al., 2005).
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Atmospheric Analysis of Hyperspectral Cubes)
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p = Pixel surface reflectance

P.= Average surface reflectance for the pixel
S’ = Spherical albedo of the atmosphere

L= Radiance back scattered by the atmosphere

A,B = Coefficients that depend on atmospheric and
geometric conditions but not on the surface.
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gol Z&H: de AY  E2REIM B AN EFEFEY7INEA AHEE
(linear-SMA)®] 202 E AFIAE o|& & endmembere= 24 (green vegetation, GV), Hl
L3t B4 S35t B33A 21 (non-photosynthetic  vegetation,
NPV), E%(soil), 1# A}Hshadow/water), &7 X
Riuixco z(femRemb)+gb and (agriculture land),__‘?_X]'X](impervious)olUﬂ, AFA
S, =1 0<f o) of oke] EFuAFEA7]Ql GER 3700 ZHIE ©]
e " gol 249 ERWAER Y 6B 2o
Rmu p = reflectance of observed image spectrum at each band A EAAS Fuz st AHo R £43
fem = fraction of each endmember in observed mixed spectrum Jz_% og/\o]-oﬂ /‘1 7‘%1—0]_ 2 ;% ]_ r/}
R,,, , = reflectance of each endmember at each band
&, = band residual 233 ME olg HE
PREGEY A%E wgor AFHom A
70
' A8 By AFAdS s o8 4
a o]#d e g EddA g WeHom
= ALEE3 9= Anderson®] 13714 &7 A
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2 Type 1(priority 1)= 4

400 800 1200 1600 2000 2400 Hog H=R3)

5= I ymA FE st Type
Wavelength(nm) S(priority 2)% ERaHE W02 AAH B
a3 6. 2ZuALEE Z2HGERS700) = Fdssh

TR A=Y Aes A £ APl =

Cover type Condition priority

No vegetation(bare soil, water, pavement, low fire danger)
- bare soil > 60%
Type 1 - impervious > 60% 1

- water/shadow > 60%

Land fuels(few grasslands, low-lying shrubs and bare land areas)
Type 2 - NPV < 30% 5
- agricultural land > 30%

Forest areas with medium understory(high fire danger)

yPe 3 | 300 < NPV < 60% 4
Forest areas with dense understory(highest fire danger)

ype 4 | NPY > 60% 3

Type 5 Forest areas(forest with dense live leafy part of the tree) 5

- GV > 60%, except Type 1.
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gERF7|E Modl Miz
E 2 A8 F stao|et EF Ao gt HE: HE 29 2
Object-oriented classification Pixel-based classification
Producer(%o) User (%) Producer(%o) User (%)
Typel 93.18 100.00 93.18 98.80
Type2 96.94 91.35 73.47 82.76
Type3 38.18 77.78 47.22 51.52
Typed 91.78 49.63 70.67 49.07
Type5 91.74 97.09 88.07 95.05
Overall accuracy = 80.75% Overall accuracy = 74.06%
Khat = 76.11% Khat = 67.58%
o Zguel 4B Qdm SRIF Y ANF 2
4.2 = Ao Eds] tad HRARALE Adet
A =22 2 5 Ao 2 d70AM A
B dmAEl Ao du 2 AR mg @ Hyperion Hzo] J1¥9Y 223 AA=
B2 59 ool BEIE WS o Are) 1WA T2 ATANUD 7] Al 2EdA
o AGE oleld ARE wEY) s pre =0 ME AEE B Gy AHA WANE Ha
ez vhja o2 R AN FASe) Ay THRAAW AesiARel S SAd Ass
doolx BT, LAst wE Fw sige TE FUALE A A 2A 9ds FHD
Wl Azho] Aol uwhel AEIAe wWas} W T AtkE FelA A FHS 7 9o,
BHE o Y & gl Bk A mg ¢ HEF FE TN FLR B8l JdiET
A QER ke ge Bl AA - A
gol 2297 wWEol golaA e Fgeld) #1228
o AGAL 72 ol d oy =AS dE
3l7] 1%k Ao WHow H AFoAME o8 1. Anderson, H. E. 1982, Aids to determining fuel
B2 71 = A7) BF 9L A A sk models for estimating fire behavior . USDA
w3l o]y WY JE FAUY R Uy y Forest Service, Intermountain Forest and Range
ol HIWE Ea B A7 A Aotk e &2 Experiment Station, INT-122.
e A=A 39 2. Carleer, A.P., Debeir, O. and E. Wolff,
B a3 A= Ed A 7)¢ B s 2005. Assessment of very high spatial
2 7w BE swe zbzb 808%9F 741%9) resolution satellite image segmentations,
R AGEE dof AR Jw BF MY ¢4 PRERS 71, pplaso-1a9s
e 818t 2= 9lqith wak 8} A7)uk B/ 3. Han, T., Goodenough D. G, Dyk, A, and
o] 49 salt and pepper 8AE EF}HOZ Love, L, 2.002, I?etection. and. correction of
B3 5 gich ohuk 28 &2 2 Type 37 ;Eg;rmallgg;xiz Om hyperion images, IGRSS
Type 4] A ¥F J1F magez A T eon, 1988
oha HEFS 2 BAFNeH, F R Lo o 7 '
Qe Bo o] 9= AT} Wedte o - 9 Segmentatlon of remote-sensed images by
9}, spht—and—mer'ge process. Int. Journal of
Hyperion 943 2& 2EBYASE 747 Remote Sensing, 9(8), pp.1329-1345.
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