SR FEIRESS| siAstEs| =FF H31E H25 (2023, 7)

YOLO 7[gt M= DEEX| x| K| 72| ds5 &4
WP, b, AdET, EARBEIAAD”
= aE e AlRE-sl,
g e wEoluAgEeh,
THEaE Ul AT Eg ol
e-mail: objectdetection@kakao.com®, jgwak@ut.ackr

Performance Analysis of Object Detection Method for
Railway Track Equipment Based on YOLO
Junhwi Park®, Changjoon Park’, Namjung Kim™, Jeonghwan Gwak(Corresponding Author)”
“Dept. of Ai-Robotics Engineering, Korea National University of Transportation,

"Dept. of IT-Energy Convergence, Engineering, Korea National University of Transportation,
“Dept. of Software, Korea National University of Transportation

e o

#=RE YOLO 7t mle] A A2E o M2 g BA A4S vlasha #4j3ck o) 3
S A2Ele Gt s d A2, A2 sl o) PAAsE TR 15 ANt ggses
Qs A2 Ak slo] SPgAo R AXSk ARES RSP fAsHE olghe Bk mak siAve A
28 1% teks] WRAPIE GRS Btk ofeie A= A Rl o Al ool 4+ glo]
Al Breloh f4 BA7E Bimolck, R o Hw Asle] Az AR gX2 918 YOLO
VS 9 V8 Held mee] A8 7Fsae AgRes gt T muel wA) Asg vagit g 2,

YOLO V8 5l V5 e R gojd %

S RHol=d), £35) YOLO V8 Bdlo] T2 953 AJ's-S

=
th olA YOLO UmelEe Mz w4 W6l Afsihs 2 F¥eh Jeht 9% False

Positive Sampleo] #ZES-S SRk, o|27E Rl Ad5e] sWdo] stk 488 E59|

F19E: A% A~ (Railway System), A= 114%X](Railway Fastening System), YOLO,
A €rA](Object Detection), H2]d (Deep Learning)

[, Introduction

A2 g9 Sl (Fastenen)e} 2o MRS sl 2 & o]83l] o] dlofE] 7R Hw AR R o] ZlsEct
ate] date] et Al gs B M Alegllel daAel e GebERl A i 7 darelse doe | e

a4 [1]ofck e, dxje] Sdjor wAEl s wadnl vl AR A
=

T2 =]l el 71 gl 719e 22 8484 adlee A

<

h R4
S B3l A "R} olFojR)7o] 4 3E 9l 4l
o] B wslol Fekst stARS 71ZIct You-Only-Look-Once

AR AR WAl Zekee] S aclelek. wiA Agle]  (YOLO) [31i= Held 7k 23] 5] ehatelgomy 24 Aol

HPA]A] ok Wi A, Azo] AR At 7l Az wadRle] 54 £ B $4E S8l Gt £ A= gl il
TR0 oloirr], Hw A ] Az wRle] A3k Zefeict A3 AR AR FAPE 7hsdie webd, 2 el

Ao Tk YOLO 2el 4] Bx] As-S

of= ale] A1 ofelv} e ARIE AR olofd 4 o) e, 1
A APselo] i A4 BUElY B AR 20 Jlakel Wik

QPEAQ] = QP Y AAE el sl B5Eleltt 71
A AlE] BUB Y Bl Hele] 3 Tl sl Hiertel
7BE 255 F3 ofFolA of= Wil AR Qlke a3k
ofefet ARdE W Isl] Slel, Taks 7hkelE 2Rk A= d3At

69

BRI



23| =27 MI31R HM25 (2023, 7)

Label Data

Feature Pyramid

Predict Result

YOLO V8

LO V5

YO

: Railroad Tie

. : Fastener

Fig. 2. Prediction Results Generated by YOLO V5 and YOLO V8 Models: (a) Best Prediction Samples, (b) YOLO V5 False Positive
Prediction Samples, (c) YOLO V8 False Positive Prediction Samples

I, Proposed Method
1. Dataset

Table 1. Configuration of Dataset
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2. Experiments
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3. Experiment Results

Table 2. YOLO V8 Result

Class Precision Recall mAP_0.5 mAP_0.5:095 Speed
ALL 0.996 1 0.995 0.987

Fastener 1 1 0.995 0.991 11.7ms

Ra'T"iZad 0.993 1 0.995 | 0.983

Table 3. YOLO V5 Result

Class Precision Recall mAP_0.5 mAP_0.5:095 Speed
ALL 0.999 1 0.995 0.978

Fastener 1 1 0.995 0.991 9.2ms

Ra'T"iZad 0.998 | 1 | 0.995  0.965
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lll. Conclusions and Future Work
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