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Abstract

Recently, various public transportation activation policies are being implemented in order to mitigate
traffic congestion in metropolitan areas. Especially in the metropolitan area, the bus information system has
been introduced to provide information on the current location of the bus and the estimated arrival time.
However, it is difficult to predict the travel time due to repetitive traffic congestion in buses passing through
complex urban areas due to repetitive traffic congestion and bus bunching. The previous bus travel time study
has difficulties in providing information on route travel time of bus users and information on long-term travel
time due to short-term travel time prediction based on the data-driven method. In this study, the path based
long-term bus travel time prediction methodology is studied. For this purpose, the training data is composed
of 2015 bus travel information and the 2016 data are composed of verification data. We analyze bus travel
information and factors affecting bus travel time were classified into departure time, day of week, and
weather factors. These factors were used into clusters with similar patterns using self organizing map. Based
on the derived clusters, the reference table for bus travel time by day and departure time for sunny and rainy
days were constructed. The accuracy of bus travel time derived from this study was verified using the
verification data. It is expected that the prediction algorithm of this paper could overcome the limitation of
the existing intuitive and empirical approach, and it is possible to improve bus user satisfaction and to
establish flexible public transportation policy by improving prediction accuracy.

Keywords: bus travel time, bus information system, long-term prediction, self organizing map,
weather information
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Table 1. Table header list of Bus information

Table name Field name Types of data Remark
Integrated bus station ID StationSEQ NUMERIC( Serial number of bus station
Station_ID VarChar(9) Smart card/standard bus station ID
Integrated section 1D F_Station NUMERIC(Q Identical form with serial number of bus station
T_Station NUMERIC() Identical form with serial number of bus station
Link ID NUMERIC() Serial number of link
Link information Link_ID NUMERIC() Serial number of link
R_Date NUMERIC() Serial number of day
R _Time NUMERIC() Operating time
BIS data Station_ID NUMERIC() Smart card/standard bus station ID
R_Date Char(8) YYYYMMDD
Route_ID VarChar(9) Smart card/standard bus route 1D
Event Char(2) Departure/Arrival
Event_Time VarChar(10) HH:MM:SS
4714 B o g HAY TR ARG ARAIY L& FHAEO R FEE AW, I E FHAR ©]
87 57} Z71 4% Z7101T 1o BAAT o F20] TEAGo] whet FIL vl Hck, whaba] v 59
AlZboll 4ok PR 8IS o] 84} Ws ol FFE F= AYUES Sl A5 5 Uk 7|E AEel
A= EPA|ZE ol &A] I (Patnaik et al., 2004; Nookala, L. S., 2006; Faouzi et al., 2010; Qiao et al., 2012), =
BT A Y Fd 5-9] A7 (Kown et al., 20005 Xiaoyan Zhang, 2003; Bai et al., 2015) 5-& 58 929!
o2 ol galgich. FWAZI 9 Y of o] whet o] 871 0] o]} 2 Ao AEle HEAT B4E Fo 5
W W5/ §Ego] 7hssttt. T3 71 el mhE A, s ST Mt 9] A& A o= wetHr o9
2 AFolAE 71E AFES Halsto] HA AT G Al 8R0EE AU (FS/FL/FFD), 7138
AL, 243, ETAARF/HET) 22 77ste] 8ottt ol 24 aQl5a AT Aol 2l 3]
T+ one—hot HE|S}sto] oJ ME & At HF9 W4 22 7= 8 G S22 22 87 (8 77K
+ Z5d 17D} 1971(HA ST Z 712 5-23A)DE one—hot HEIS} 1900, 71448018 42] gk T2 &
$510] 279 AL AFESIAT, BHA GG Fobsto] vA%e g A5 1 welo] 27]= 30 o A
aoiet. 9jef 2ol T U2 Ml 03f 140]9] o2 Aatste] FelAEFe +Pskart
e HE Y B4
1. BH77H Y AE
2 AFolME A7 BERAI(FARE2T 2D AN A& AT D7 ste FAHAE dfo= 74
S A, B 7710 AS B - 2 AI70) A4 A - AA ISR ARA-ED) 0 2 mEAE] Mab
H| 2] geket f7to|th(Figure 3 F%). $747] M4 SR A5 Al shszoll E-85+= BIS o2Ata+ 20154
1-99O71Y), HI~E A=e 2016\ 1-6H (671 D)& AR ot &2 Aol A AMH 7132k = 9] 749 71743
% 7715 o EATE 9] A7 7% mm) 2 71 2(C) A2 Bgshlch, A7 425 20159 At

24mm, 2016 | 16mm7HA] #= =
7|15 EofQlet. 20164 HlolE 9] ¢ BA A} 7]7to] 6971A] o|B 2 o F7|7to] R L] ¢rot bk E 2|31

1) 7188 717ISH0IEHE] A= (http://sts.kma.go.kr)
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Table 4. Bus travel time reference table on clear day (unit: min.)

Departure time (hour)
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

Sun. 48 41 44 42 A4 48 48 48 48 49 48 48 48 48 46 48 44 44 48
Mon. 51 196 77 60 60 60 53 52 56 52 52 61 77 71 56 52 52 60 77
Tue. 53 65 78 61 61 61 58 62 58 61 58 53 62 62 62 58 61 61 58

Wed. 42 62 81 74 71 69 60 52 58 61 70 66 70 76 58 49 49 47 66
Thu. 42 62 80 65 65 65 64 55 59 56 67 68 19 719 61 65 65 56 65
Fri. 59 58 75 68 70 63 74 53 53 64 73 59 74 192 74 63 52 53 68
Sat. 47 59 52 52 56 65 70 68 65 67 68 59 73 65 52 47 56 47 65
Holiday £ 40 40 41 41 42 46 51 51 51 51 51 51 51 51 46 45 48 45 51

Table 5. Bus travel time reference table on rainy day (unit: min.)

Departure time (hour)
5 6 7 8 9 o 11 122 13 14 15 16 17 18 19 20 21 22 23

Sun. 48 41 44 42 44 48 48 48 48 49 48 48 48 48 46 48 44 44
Mon. 51 196 77 60 60 60 53 52 56 52 52 61 77 71 56 52 52 60 77
Tue. 53 65 718 61 61 61 58 58 62 58 61 58 53 78 62 58 61 61
Wed. 42 62 81 74 71 69 60 52 58 61 70 71 70 76 58 49 49 47
Thu. 42 62 80 65 65 65 64 5 59 56 67 68 19 19 61 65 65 56

Fri. 59 58 75 68 70 63 74 53 53 64 73 59 74 192 74 63 52 53 68
Sat. 47 59 44 52 56 65 70 68 65 67 68 59 T3 65 52 47 56 47 56
Holiday 41 46 51 51

& N7t Atm ol B 2 7e-0] Ao B2 J i} Afo| 7t E M EES ol HsP ol AT EAfste 2 &
TATE ol 24 dHlolE 9] & 5T g o Fof mhE Aol & v FelslA Eud A2 At o] &
Ao M= BET] AT H3-S YoM 20161 1-6E(6719) 2] HIAE A= E o] gdl For AFS F
gt om, @A FH7] HA YA dlSe] S8 Yl B2 AEE 7|5 oS Anke} v wekgith Bt
FREE 7| oS R ES MO A] - TR Aot A BH-EYSEE of-85to] HAL FPAME A5
St e R A 8 AH|Lo] 85I ik 9523+ Equation 39 A0 &2 A4E= MAPE(Mean
Absolute Percentage Error)S AH&53T}

MAPE(%) :lil (TT;;TT) ‘x%, )

7T : A5 FPAIZT
n A ME S

HAE A2 E &85 o5 SPAIE MAPE BA4Z23 513 13.76%, B854 18.20%2] 2AH&-S Hylom,
Table 67} Ztt. 7|1 & B P& T 7|9 W 2o H]sf] @x}-go] 22} oF 8%, 6% N4 =t 71& G e|E-2 7]
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Table 6. Prediction accuracy of SOM algorithm for bus travel time

MAPE(%) SOM Bus average speed
Clear 13.76 2243

Rainy 18.20 24.58
2&

1. #70| olo| U A2

=2 2

2 A= HIA =g 71HEe] SOM &l e] S B85t A5 Al - AA 3kl Higt
A 3l

HE Algoh=t 8= F

= T

EA7H] 2RshE FHHAR & - ET AR A A - BAIE 2Rele PR S Wert Bl Pt
3t F7tole}, SOM ghssofl AFE-E o]z E 20154 1-99 (O Y), HIAE A5 20169 1-69(671D)S AL
SHATE 71dAt= 2 7 71487 =771 S HolHAIH o] AIRME Zk2 g 285ttt 8, 714, Al e 224
w48 Tl HATYAT A2 RE AL o8 B85t dS5S s, Ao 452 S5 rade
RIS, ol 71E9] B714 JA7INe P B SR HATYAT qS5ake] FAERY g S5
NE FTA7NH SR ASHEE ATz HLol g4 IEEE PAE Ao drten), TR AAZE
S 2 JYEE=EARE F714 02 5510 SOM &alzlgol jhgetttdl A&54Q) oS e 74t o7 =
Q1 dFuE A ol 7Fe T A& k. o] 82 SHoME T E A R ARA ST A
H A= F5t] ti71A7E 2|48} 8 a2l oA A o] 7e T Ao s daEnt

HIA e8h59] SOM ¢l E-8% ML TR 52 Aot poht AR e Ao 28 Al 2 9
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