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Automatic Classification of Hot spots on Satellite Imagery by Deep Learning
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Earth observation satellites are producing tremendous amount of digital imagery in recent years. Automatic object

recognition is an indispensable tool for the efficient analysis. We designed a convolutional neural network and create

automatic classification system which classifies hotspots on the multi-band images obtained by middle-resolution satellite

Landsat-8. Our experiments demonstrated that cause of hotspots can be accurately identified through the spatial and spectral

features.
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Training | Validation Testing
Fire 1165 83 420
Factory 170 12 62
Volcano 154 11 56
OilPlatform 136 9 51
Roof 73 5 27
Nontypeable 56 2 19

TEDRREDORESLD720, Il 21F ImageNet[Image16]Cld
256px P07 D RE &> TVW5, LHL Landsat8 D123
WTRIVA RO EE Wb e, ZORIZFEA—LT—T
7680m &V VO FEFITILNFEFHERY | SR EIRDBIRLISN D LR
WG A TUED, 2 CERRR L A2 H O IS B B N XN
el N OV ARXEEZ T2EEOIEE R K 2 1TRT,
BOHAGEN BV N=16 IZBWTIEEDITAIZONWTH 7T~9 E
DIEZEREFFHOZ LN )5, Factory 3L Roof IZ- oW T
BT A XN REIRDIZONIEBZE RN FN-TD, Factory
> Roof D X570 f1E W) Tk, ZAJR T Tl O &Y %
HDHLEDOD | TR I A LK L > 7= M S i 5 o0 K
B hhD, ZDT-6 | BRI A XN RENEE G N OO Hi) -
BRI <o TLEIEE X B D, F7- Landsat8 @ OLI
THIE, RO RGBT Y F 2 AIEURO NI
SRAME TR A 1 X —T B 4 DD RE ST, 2
TEDNRURPEOREE LR TELNEI N g - §El 9
%, K 3 I T B RO B A DR EIEEEOBMRE R,
Roof & OilPlatform CCOI/ VCUIANUR 456 DA D EH LNV,
FRPADIZEA LB EITHONTL TNV R T RCEFEHLE
iEAﬁ)Hi%IEé.:ﬁﬁﬁ)lﬁjb‘o INHDOREFRITESNT, N=16TT
NURETERAT 2B EFERHE S AT 2EREELE (K
4) , 2D AT AL Amazon Web Service FCH 2 BEhs
Landsat8 D E{ENHLEE A MR, AR IZOWTIRET
ECHTIVSHEEATO, FATIVNHG LT Aar % HE)
THRRTD, ZOVAT KLY — B TRENLZBIR O AR
K 3oinsLoitizotz,

4. FEO

Landsat8 Bif4 DR A L= Hi 812380 T CNN &2V,
SRR E BB CHRT 5 AT DA LT, IEA RIS
A FIHE f&ﬁ?:“)u%ﬂi TE9EITHHI LR LT, —
Hxﬁ’]f;(“)ﬁ%“ PRI T — A BB ETR DN,

[T > 75k BT ii%z _/Téhéototﬁttixéﬁ/}é&@T—&
Tz&bo@bﬁf:r) TENFRETH o1z, S EIOX—57 s MIE
TROFERIHIE Th o723, FFRIITITLY — BB i 24k
WL TH HEREBE T LY AT & JLR T 52 L& HiE

09
08
07
mis
06 m32
64
05 =100
04 200
03
02
0

QilPlatform Roof Nontypeable

bz

Fire Factory Volcano

1~7

2 T G YA KL B R

FER SR

FE=X

NUR
W 1234567
m 567

456
m234
w57

QilPlatform Roof

Volcano

Fire Factory

X3 : ﬁﬁ)ﬂ/\/b 75 BTG SR

Numypeable

4 FRE BT AT L

97, F7z Landsat8 &) FFEEE O FRAEZ S DT R E 2 F|
L7228, B MERE DR R RO 5 ES 2 Vi, S5
DN FTHEIC 7o CLAEMIFFCE D,

BiEE
CORRIL, BN TEBA S 1A N B = L — RN R S
BAFEHERE(NEDO) D B FEEB O REONT-HDOTT,

SEXH

[Planet16]https://www.planet.com/

[Kato15]S.Kato, R.Nakamura, A.Oda, Alijima, T.Kouyama,
T.lwata, "Hot Spot Detection System Using Landsat 8/OLI Data",in
AGU fall meeting,2015

[Ishii16]T.Ishii,E.Simo-Serra,S.lizuka, Y.Mochizuki,A.Sugimono,R.
Nakamura,and H.Ishikawa, "Detection by Classification of Building
s in Multispectral atellite Imagery” in ICPR 2016.

[ Landsat13]https://landsat.gsfc.nasa.gov/landsat-8/

[Mnih10]V. Mnih and G. E. Hinton, “Learning to detect roads in
highresolution aerial images,” in Computer Vision—ECCV 2010.
Springer, 2010, pp. 210-223.

[Yue15]J.Yue, W.Zhao, S.Mao, and H.Liu, "Spectral-spatial classif
ication of hyperspectral images using deep convolutional neural
networks"in Remote Sensing Letters, 2015,V0l6,No6,pp68-477

[Image16]http://www.image-net.org/



