(The 2nd Korea Atrtificial Intelligence Conference)

22F dolH ¥4§ AFAS FTAE AT
AN, AAE, AR e, BAN
FRAAENATH BICTSTATA

keosikis@etri.re kr, kyeeun_kim@etri.re kr, jkim@etri.re.kr, hskang87@etri.re. kr

A Study on artificial intelligence platform for analyzing hyperspectral data

Keo Sik Kim, Kyeeun Kim, Jeong Eun Kim, Hyun Seo Kang

Electronics and Telecommunications Research Institute

re

A0z, wek A WAe/ e GueE olgdtel =
V5o] B FHH AZEG o] BAEA w3 AToltk A3
§2 Bl BRI FORA AR )5 Ho] ol

o H7S

oX,
2

T

s

o
B
o,
e
ol
o
=
o
okl
r\l
o

BE B9 ¥53=
, Wo| Tl digt ARE
2%, 95 /molQ, 37, A
dlolE] 4 Wy
Al(Support  Vector
Aeg 719 &
G

N

T 22% dolH
PCA(Principle Component Analysis),
(Linear Discriminant Analysis), NCA(Neighborhood Components
Analysis)7} Td¥o] glom, dolel AirgtE fls MSC
(Multiplicative Scatter Correction), SNV(Standard Normal Variate) =
T&xo] ¢low FFF -SNE(t-Distributed Stochastic Neighbor
Embedding)7} 5712 ojA4eo|t) &/ <ua]lEe A% d<3(supervised

2 FAHE dA
(decomposition)E ¢

o
o,
o

[0
ol
2

)
=
-4
ox

et o
oo
[0
ol
2
o
é O:

o ofl fo
=y 2
oX,

re
o

N

rlr

i)
0,
el

M
O

o

o,

2

oo

o,

>,

I

il
fd

32
=

=

ST
s

el
Im

(neural network), A
Machine, SVM), 3 3} (clustering) <}
aFo] FE ARGES oY, HI2d =
Hog 913 CNN(Convolutional Neural Network), 2.&E

EAo

R4

m

o orlo

o,

=

=

7

A3 e

1z (Auto

=

) . V0] A= Al ATK ne
Encoder, AE), #t)2 A4 1|E )2 (Generative Adversarial network, learning) ! A% 4l 8 HDeep Neural Network, DNN)3} SVM £5717}
GAN)SF 742 9y 7]t 8k Amg 2% o Tsa Q] & ke T aHl 2low, & K-means clustering, GAN? 22 unsupervised
/\1% %ZH 7H‘?=‘_L %_?l QJ%X]"S— %_]'.T’_E]% Zj,% —%_E_%]_ Eﬂo]H ?‘i‘ﬁ %3}1% 1eammg OEL——‘—’—Q\Z:I\‘T’]' CNNE} Z%TO: D]HE%LO] %j—‘j’]%}— ‘%‘7]' ?’%@ O:H;gO]
o] axzT Tz A A4 AL Al tla] e o} B/ E due]E 3% Faster R-CNN, YOLO, SSD, RFCN#}
2o gokd 99d duEss gAE el
II. iv‘f‘_‘ig’ E]]o]];] v‘:_"@. %Q% )élﬂ Segmentation/Detection
2539 dolg A ZTHZS Python Aol(ver. 38)E 7|uko | Faster RCNN || YOLO || SSD !! RFCN HMaskR—CNNi
. HSI H
TensorFlow(ver. 2.4.1), opencv-python(ver. 4.5.1), scikit-learn(ver. - Classification
0241), Spectral pythOn(Ver. 0221) %9] LE LS E}O]E‘—Eia% 0] %6]' ENI;;?Q’;"‘?’ supervised unsupervised
of TSI 224 dlo]H+ ENVI(ENvironment for Visual Images) w [ DNN || SVM || CNN || | k-means! GAN |
34 ¥ F BSQ(Band Sequential) #2jol| whe} AEw do]g F2 '
+ [columns x rows x channels]o|th. 233 dlo]8+= 3t 9 (+hdr) — bl b
: done | [
3 lolg) Fol(eraw) 2 27t AGAL BloE] Holi= 349 ZRF i develoing | pea || Loa ][ nca || msc [ snv | tsne ]
O]H glolE A S 71 3] ol = rlo.a) 7ro. =]
j;;l}] Heabel7k AR S A T v 02 1. =2 ol A ZSEe =3
o .
* acquisition time: &% dlolg 4 Azt “ s = =
bonde B3 Wes(vagdgs) 19 2 224 Hol $4 FYES| Pseudo codeoth. FYE
. ands. < N =T (- gony = - - - N L _ o
el E}; o (;O - ) F2 7158 289 S5uoEE o 43 AFA% 2 85 (‘train’)/
¢ pixels: =< 52T (RS 54T ES Ny . . ) _
lines: 253 ;: i ol 27 Oj;]/\(/iyni 22 A Aets5(‘retrain’) R 32 23] Al Z43}(inference’) ot} 2t 752 Al
¢ lines: = = riEayl | S S4B Y - N -
ieeration fine e o nga ¥ 5A5e] PHY S REES AnEE Aol 23] o4 A3
* Integration time: T/ E=EALE _ B s
DMD, lines/scan: 2H91271 ; =4 DMD 2ol Tadch g5 BAdAME srgHlolEAl A4 (make_dataset), EE
. _lines/scan: 2T AT B} . - _ N
T ° e &5 (train_model), A1Z-8Hshow_result) E%9] 2oz FaHL]
¢ wavelength: ¢ ¥ ) _ .
B e e Ak HAge A= 7] rEEE 9 dlo]H Al 782 (prepare_for_retrain)

361



2 (The 2nd Korea Atrtificial Intelligence Conference)
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Input: cube, data_info, mode, cla_mode, prepg_mode

CASE mode OF

rain : sequence

“t ’ 1
‘retrain’ : sequence_2
‘inference’: sequence_ 3

ENDCASE

def sequence_1:
make_dataset
train_model
show_result

def sequence_2:
make_dataset
prepare_for_retrain
train_model
show_result

def sequence_3:
make_dataset
show_result

def make dataset:
load cube
get data from selected area using data info
split them to train/wvalid/test dataset
return dataset

def train_model:
preprocess dataset by prep_mode
train a model by cla mode
return model, prep_model

def prepare_for_retrain:
load pre-stored dataset, model, prep_model
update dataset (create/append/replace)
return dataset, model, prep_model

def show result:
show result of inference
save model, prep model
update dataset
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(a) RGB image (b) SVM
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(c) SVM w. PCA

(d) SVM w. LDA
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