Q1A T 213 Ol AT A

TRl dista aEuAg§sty
e-mail: jhk4538jj@naver.com’, 1826074@a.ut.ackr, jhappy@utackr”, rdoh@ut.ac.kr®

Design of Realtime Image Object Recognition and Risk

Prediction System in Railway Environment
Zhang Yong Heng', HyeonJin Oh’, SeungShin Lee”, Ryumduck Oh(Corresponding Author)°
“Dept. of Software, Korea National University of Transportation,

"Dept. of Software, Korea National University of Transportation,

“Dept. of IT and Energy Convergence, Korea National University of Transportation

2

o}
o}

B =i A Ad5riR) o Ahs A1 Bzt Bl oY & AL 52 38l Bk ¢

#EE oA T AFMAEA A, HA 2 opEETel AAIS AAelaL Hlole

d A5 Al Ax A9E(ulR)e] 2383 E1E £ s B Ax FH {38 AMES
AL HlolEE A AlxEle) APgslar, fast dlole] #4398 3l Orange3 wAileld 7IHES 24
3t} Ax Agse
£ S35t &8sttt w3l o|2ek Hlo[HEL o84} 233kl dhe A glog &9 Al2Elo g A8k 4
N=F 93 odF A2ES AlRISHL
F19E: A% Y& (Railroad Crossing), 914](Recognition),
L2 #A] 3(Orange 3), AAIZF *2](Realtime Processing)
[, Introduction

Ak Bee] A Ak A 49 F B89 St
w2 f3e] M Almolck oA} magx) G} A 7k Al
P A] 22 A 9 F 50) A, ARE Slsi) i)
wol. [1]2] Hie AdBol wlshs 89 WEo2 ol
Qo] AR SPBEES AAAE S7R 5, AT 28 1

o>
FEom Qs fAell Jol 7k = gt [3]

Wb ol okt QRS SN 5 9k Sigadel
e WA P vk AR HlolElE SRk theow mAke
of B} A L A T opPEEe] SHA T Q1
Zsf10] ool thgste AN QA ALEIE Fslel S 9ol
Aol thRuIRRS nhelslc, el A Wse ARE <l
NS s Aol BTE Mk &4 ki) A e

ApE o,

ok b BB A xS FAHAl Ao,

7 ol Bk Al gl T RES wiste] 7ksgt

RS NBHol gt Bge] ojulx] HlolEE S3lEla
3 elilEd 5 ARgste] ¢IA] mElks FRARIG

L

A
Orange

o rfr

Il Related works

7 7AFeel i e nxfRol dAxjel Baal, dajel
2bgF b ALt AR ks A ek ofuel, Azl mE QIH
eyt Acke ARSI = et [4]

opYEEC] Hug el FaiE ke o Adkw ExlehH,
o] Haxjof| k2 A3, A%, F To] oEES TIAe] A5t
ZrE0 R mep e o] 79} TEo| FEIE AlE 9ol
th.[5]

237



0
ol

SR FE{R 53

=]

I

tAEEN S| ==F H31R H25 (2023, 7)

SpEEo] ek Aol SAle} Fie] FEAAL} A
AR, B8 Bl B S0 QS Bk oRfel opiE R BBUE
wj$- ge) Qg WA ik

B ol H AABeR] WAshe R, A Ak F
7] S5 FRAAOIIe] ol Re] Al S AnE sk
A S} A EEE Salehs 4R BUE Sl SIEoIA)
Yolete skl

Heigolnld] 914 71 Abgste] M Fule] Ry, 2o
5l o] e FAI SR 91 Aol A QA obts
A,

o2 §3) BX2 olgsh Bt Aol 24 A
2931 WY FRS U o] st g el
% Sk

)
A

tlo i
[

et
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1, Realization of Railway Risk Factor Identification
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Table 1. Model Prediction Score
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Fig. 1. confounding matrix of model evaluation

2. System Architecture
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Fig. 2. The overall structure of the real-time
cognitive system
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3. Simulation Model of Risk Situation at Railway Crossing
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Fig. 3. Railway Crossing Model and Recognition Environment

4, Railway Image Risk Recognition Model Training
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Fig. 4. Using Orange3 to design the overall structure of
deep learning
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Fig. 5. Hierachical clustering
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Fig. 7. Car object recognition process
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6. Sensor Data Processing Structure
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Fig. 8, Data Processing Structure

IV. Conclusions
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