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[Abstract]

This study proposes a bus passenger prediction system that utilizes transportation card big data and
reboarding passenger counts to overcome the limitations of missing alighting data in local cities.
Focusing on three major routes in Jeonju (101, 165, and 970), the study applies and compares three
machine learning algorithms (Random Forest, XGBoost, and LightGBM) while analyzing model
performance by day of the week and time of day. April 2025 data was used for training and May
2025 for testing. Derived variables such as weekday/weekend indicators were created, and categorical
features were label-encoded to fit the models. Performance was evaluated using RMSE, and LightGBM
consistently showed the most stable and accurate results. The analysis revealed that prediction accuracy
was higher on weekdays (Mon-Fri), whereas weekends (Sat-Sun) showed increased errors across all
routes. By time of day, predictions were most accurate during morning commuting hours (06:00-08:00)
and showed the largest errors during evening rush hours (17:00-19:00). The study demonstrates the
feasibility of predicting demand even without alighting data and highlights the practicality and efficiency
of the proposed system. The results can support transportation policy applications such as dynamic

scheduling, route optimization, and efficient public resource allocation.
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I. Introduction
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II. Preliminaries
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3. Statistic Model and Deep Learning

A2 0iEE olofEle] 2R 24 71%0] W o}
2, $7 7lut 71t el V) A1 Rl sAloR
QA7 &s] ZEl D ek £7] AqoliE 522 5

718F AIAIE 242 Foll 57 Aoy AR Tl o8
IjElS o &stgict. tjEA o2 ARIMA (Autoregressive

Integrated Moving Average) 20| d2] &8E|9on,
ol 2] SAKG HloEfo] 7]8ksto] nlef £~2-F o &5t
+ Ol aMRolQlt). 53] 2%t 2, FEIT AR o]
& o Ysts AFAor FAste O e Ao
[10-11].

%S o
o BT 520 rﬂTm oIt ol 2e uix H3
A 209 91K AR, = PE, ARINE 55 52 SuKo
2 3248 4 9lrks APHo] Ik thEAC2 LSTM(Long

Short-Term Memory)2 AIZFA 18]S gupAlo g mAk
st= O &8E0, o]2 CNN(Convolutional Neural
Network) F= GCN(Graph Convolutional Network)z:
A3tst BRIES 2P AR tA] vholst DS o5
o] Fhssiel12-13]. 3t U AFOIHE U CCTV.
Wi-Fi, GPS A GolElS 28310l 4710] 8591 A
AZEo.2 GRlatiL, olg AHE 4 A2 ERato M
N AR AS P9 WA 355t dek14-15]
oA, A 2e siaizlo] Holhw o Pavt
ot 9, geid 718 Algtt 22 gl HlolH &
S 'S Sk5E 4 lo] FEe HojlA 4
a9l Al 718F 22 iAol g
: %Z_KJ /\l—ixhg.oluf 25t H]}\']O:] ot

2 gl o

o
LS oXx,
e H
osla oo
ol ol
N

[m]

=)

III. The Proposed Scheme

1. Random Forest Algorithm
Random Forest+= Breiman[16]0] A|9tsE ¢tAHE- &k
7Mooz o] AA EZ|(Decision Tree)

g ol29] ol52 WARREY AS sz, FAS 4

)5t £E s &5k dueFoltt 78 Eg
o] #t: RRu NgE WA fsi EiA
(Bootstrap Aggregating)it £ EA MER(Random
Feature Selection)g Z2¢sh WAlog AhEsict,
o]—i 1:1]0]]51 KloP D= { xl&%)a

AL 1, Random Forest= T}y 7+ @i}i T7§9]

3
E2] {hy, by, -, b} 8 AP
1 7 Eo) b YR dolE2RE F22 585k
YEAER ABYS 53 ¥% oole D2 B
gt
2.7 =S B AL B4 S 3 PR HEE o
¥ £ wthe nefslel A8 BT J1ES A
o
3. E2 A0 Zolha] AL Al AT 4 71F
ol =2 g Bk
535 ojae ohgat 2ol At
w5 oAl A9

y= majority — vote(h, (z), -
a3 219 %9

o
L (U

RS 74T s 7} B o5 A
ABZ(Out-of-Bag, OOB)S 0|83t QA} FA & K] -v—:]o}D:]
£ %9 %(feature importance)S AAtsl= dloj = &

8 7hssict

2. XGBoost Algorithm
XGBoost(Extreme Gradient Boosting)=
Boosting 7[Hg &7sh 1/ds Hilald ¥1

Gradient
£07,
B.2(Classification), 2]H(Regression), ¢ A&
(Ranking) 5 Cj¥st 2AJo] 80| 715atcH17]. o] &
12|58 B AE(Boosting)S 7|dto.2 5o, oFst ak7)
(25 24 E2)2 2AK0R A71steAl o Bl
QX}2 HYsH= Ao 2 Ak=sich
XGBoostolql B&lo] ojagEe Theat o] &

yA/: Z fk:(xi)a
k=1

2

ek

[LEF = A3)



Development of City Bus Passenger Prediction System Using Function Optimization 69

o714 y = x0] O 53 K: E2l9] A%, £,
L kA 24 B2, Fe oksR E2) 840 Aol
t}. A 2@o] EA 3k (Objective Function)= &
9x}% Uee 2484 19 9 ST Aofs 4
T8 8 9] stoz Aoj=ch
le y/’ i + kZI‘Q fk
:7T+%)\ K
E29] Y= =S, wh BT mcof
= 7y, A= ASE Algolch, Pl viExo 7 7h
Al ol 1 A Fa9] 221 H|F2 AHE VIEEe R Mg
=48 SHck ol olft 24t Feh chgat U

2 (4)

2(f)
o714 T=

m‘;"
r»

o r

)+ hff( |+ 20f) —A6)

i Yi - 321(%’?;7:%1))

o714 g,2F hie 2477 2AFS0] 1A} U 27} &3ty
2 75 AZo Ot 71271t & AEE UETh
XGBoost= ol2feh £4 o4 F|Aets S3lf TENo=
ER|E FU6IHAN Adeg AP, Aast &2 Fl
Leo] mpAeke WARhY. 3t HE A2, lé
A}, 27] &&(Early Stopping) 715 5= %511
A9 A 8448 =9It} o] & Q5] XGBoost=

glof] de] 851 ol

L i gff
~(t—1)
)

Il
\

3. LightGBM Algorithm
LightGBM(Light Gradient Boosting Machine)
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Table 1. Training Data Sample on April 1st
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Fig. 1. Model Performance Analysis
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