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A Study on the Travel Speed Estimation Using Bus Information
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Abstract

This study was conducted to investigate that bus information was used as an information of travel speed. To determine the
travel speed on the road, bus information and the information collected from the point detector and the interval detection
installed were compared. If bus information has the function of traffic information detector, can provide the travel speed
information to road users. To this end, the model of recognizing the traffic patterns is necessary. This study used simple
moving-average method, simple exponential smoothing method, Double moving average method, Double exponential smoothing
method, ARIMA(Autoregressive integrated moving average model) as the existing methods rather than new approach methods.
This study suggested the possibility to replace bus information system into other information collection system.

Key words : BIS(Bus Information System), ITS(Intelligent Transportation Systems), MAPE, moving-average method, ARIMA
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(Table 1) Information of BIS Data Collection

Items

Collection information

Location

link information collection

Bus through the GPS location data.

collecting each bus stop

Information | Departure time, Arrival time,

Stop time Information

communication cycle setting for

supplement location

Delay L
. communication.
. Location . .
Location . collecting the current location
Information

Information

through judgment by delay
situation.

Routes other

collection of the breakway

Information when bus drivers

Location
. randomly change
Information . Y e
their routes
Intensive intensive

Non-stop |non-stop Informaion make up for
passing Bus ID, Bus staion ID, Time

information collection for
rescue/incident situation by
pushed button

In01der?t bus drivers are push the button
Information
when
incident/breakdown/returning
situation
collecting information of each
Driving module’s condition in bus card
- Bus card
Information reader
reader .. .
. collecting information of
Information ..
module’s condition about
CDMA, GPS
collecting the highest speed
Specing | tion e
Information P £ P

for Time, Interval ID, Bus ID,
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(Fig. 1) Case Study of Ansan(Up) and Suwon(Down)
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(Table 3) Analysis of the Accuracy for each Information

Detectors(Ansan)

Division 100-MAPE MAE EC
Integrated data 86.5 6.4 0.9
Video Detector 742 123 0.8

DSRC 88.9 52 09

UTIS 71.8 10.9 0.8
BIS 73.6 12.6 0.8

#100-MAPES| t#d Z1t "o 80.20, mEHA

:7.08343,MAE :&1,9.48000, & HAt, 3.44630
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(Fig. 2> Analysis results of peak hour data(Ansan)
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(Table 4> Analysis of the Accuracy for each Information

Detectors(Suwon_Peak)

Division 100-MAPE MAE EC
Integrated data 82.68 7.88 0.88
Signal detector 81.67 8.35 0.87

Vehicle detector 81.83 8.28 0.87
AVI 82.68 7.88 0.88
BIS 73.94 11.21 0.87
UTIS 21.07 35.12 0.34

#100-MAPES| ™ Zxt
24.51479(p(0.001)¢0.05), MAE :
A, 10.85119(p(0.031)€0.05)

"o 70.6450, EZEHEA
"1 3.1200, ¥&H
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(Table 5) Analysis of the Accuracy for each
Information Detectors(Ansan_off-peak)

Division 100-MAPE MAE EC
Integrated data 66.65 14.65 0.86
Video detector 59.85 17.57 0.83

DSRC 75.24 10.90 0.88
UTIS 54.15 20.15 0.81
BIS 59.62 17.82 0.83

#100-MAPE2| tAd Z1t - & 63.1020,
EZFHA 18.10490(p(0.000)¢0.05),
MAE &, 16.2180, & E},3.5656560(p(0.001)<0.05)
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(Fig. 3 Ana|y5|s results of Off-peak Data(Ansan)
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(Table 6) Analysis of the Accuracy for each
Information Detectors(Suwon off-Peak)

Division 100-MAPE MAE EC
Integrated data 76.21 11.64 0.85
Signal detector 75.39 12.03 0.85

VDS 7523 12.12 0.85
AVI 76.21 11.64 0.85
BIS 92.01 3.85 0.95
UTIS 16.86 40.29 0.29

#100-MAPE2| tA4d 21} : Hd 68.65617,
EZFHAL 126.19513(p(0.001)¢0.05),
MAE &, 15.2617 EEHA},12.67431(p(0.032)¢0.05)
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(Fig. 4) Analysis results of Off-peak Data(Suwon))
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(Fig. 6> Analysis of Speed Data by the Type

(B 7) T8IA nEXHE MET(100-MAPE)FXH| 1
(Table 7) Comparison of Data Accuracy(Suwon)

Evaluation Index IE:; 100_(1;/:¢PE (l\k/:n/A]}?) EC
Simple moving N=3 88.4 4.5 0.9
averages N=5 86.8 5.1 0.9
Simple exponential | a=0.2 81.9 7.1 0.9
smoothing a=0.3 82.5 6.8 09
Double moving N=3 85.3 7.2 0.9
averages N=5 83.7 6.1 09
Double exponential | a=0.2 822 6.8 0.9
smoothing a=0.3 82.6 6.7 0.9
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(Table 8) Example of Data results by the Analysis Type

Measure Simple moving Simple exponential Double moving Double exponential
Time ment averages smoothing averages smoothing
value N=3 N=5 a=0.2 a=0.3 N=3 N=5 a=0.2 a=0.3
4:35 61.3 - - - - - - - -
4:40 41.7 - - 61.3 61.3 - - - -
4:45 51.5 51.5 - 45.6 47.6 - - 49.0 49.0
4:50 454 46.2 - 50.3 50.3 - - 46.3 479
4:55 53.7 50.2 50.7 46.4 46.9 49.3 - 49.5 49.8
5:00 68.5 55.9 522 52.2 51.7 50.8 - 47.0 475
5:05 559 59.4 55.0 65.2 63.4 55.1 - 51.2 50.8
5:10 552 59.9 55.7 57.7 58.1 58.4 - 624 60.9
5:15 51.0 54.0 56.9 55.7 56.1 57.7 54.1 58.7 58.7
5:20 58.7 55.0 579 519 52.5 56.3 55.5 56.3 56.6
5:25 69.2 59.6 58.0 57.3 56.8 56.2 56.7 52.8 53.3
5:30 56.1 61.3 58.0 66.8 65.5 58.6 57.3 56.4 56.1

ARIMA(p, d, )%
shed], A7Pdagare] Axgk ) :
g 82 A HTgy 285 yehd Aotk A
3EgTE ATE %ﬁzi 2= Fzro] e
<, AAE delE7 B4 3
Alzto] AREE Ag] 7J°1W 0oR FHsle
A3RE Yepdth 1y H% =
o] Al7tell whet FHEkA] §Fa 23] WAketal 9l
ok AAE dHolEe 34 dolHE W]
of gt} ARIMA(p,d,q)= 8ol d2 Fkol o]
A g sta vk wEpA & AFoME 39 =
Poz FAH349oH ARIMA(L,1,1), ARIMA(1,2,1),
ARIMA(1,22) 282 <3 9>9} 7o) 4z} <100-MAPE’
7} 83.8%, 82.5%, 83.3%E LElstT)

Measurement value

[ Coefficient

— Confidence limit

— The lowest
Confidence
section

05

Auto-correlation function
o
9

— T T T T T T T T T T T T T
1 21 41 61 81 101121 141161 181 201 221 241 261 281
Number

(a8 7) Xpo|adnes
(Fig. 7> Auto-correlation function

(E 9) ARIMAZE EMZK(11e652(H)~11€92(F))
(Table 9) Analysis results of ARIMA model

Model 100-MAPE(%) | MAE(km/h) | EC
ARIMA(1,1,1) 838 6.1 0.9
ARIMA(1,2,1) 825 6.8 09
ARIMA(1,2,2) 833 6.5 09

7} mde] wa FARE <E 10>7 2T 24

7)
g A e BY, ARIMA(LLD] Fhell M

ARS) AFE AT gEl FHE 00172
FOFFoE 9T AL ¢ 4 Uk

<3 10> ARIMAREE d&H e F9Z23
(Table 10) Estimation results of ARIMA Model parameter

Model estimated SE ) pr‘o.ba

value bility

ARIMA | AR 0022 | 0039 | 0561 | 0575

LLD | maA 0769 | 0025 | 31.073 | 0.000

ARIMA | AR 0458 | 0026 | -17.383 | 0.000

2D | ma 1.000 0083 | 12.064 | 0.000

AR 0285 | 0051 | -5553 | 0.000

ARIMA T a0 | 1322 | 0043 | 30955 | 0.000
(1,2,2)

MAL | 0322 | 0048 | 6.687 | 0.000

8 URTSR=ET|

127, M42(2013H 88)



HANEY U SHEE FHof &gk A7
3. gt FELS 100-MAPE, MAE, ECE Hw 3 23 A%
H=3h 435 Yeld o, deddols el 78
JRZ o] Q3 o 259y v
MIABRE olgSfed RIE AR, WL ong s e olzA MagRE 77
Po 7 o, AFHEHY o|FolF, olFA4FH o BEgirz o838 AL Ry AT s1Es)
U, ARMAp, d, )2 8& A8 ©] LF22 g ae gagqd. & Ave s3504 B
100-MAPE, MAE, ECZ g A3, s wsg Hogl WAYHE Too Efira 2
AE et e, SRRl FU T $ET g g o) w216 vlal B o2 GFdE
AFHE Yehith ol2X WAAFERE 3t 3 HV\%EJ AT} FHHE sgaes 78 &
£%2 o188 3%, B FAE ASHRE R oot 2 aest maw Ao wH B o
< sy e g ) ST .
7ol 1* & T2 A AR s O RS
V. 42 9 37 Wi = e ARE 7Pgste] E4st3 o, H
TER R e 2R QAE o]y ANE RF==YIA
J o) = 51 = ) SR
B ape wegwl #oo gase gue 1 2L TANY RAAG A HE
O Ero =
288 4 JuA AEN 9% Azaze e © orore WAEH
o ERFYPLLEE detaly] o8 AxE AAVIE
g m s
2E $PEE AR AVl FHRE WA #add
=2 Py ] = al o
2S ]—17_0]-95\\:}, HegRsE aEdR 7”7(]7]'4 [1] Gyeonggi Research Institute, Gyeonggido ITS
Nes T 7 vy, SP&5E FHE AL general plan, pp.282-285, 2012
000 mm =2 1o Zul AMSO T ’
AT FEOlAL w22 = dEs @ [2] T. W. Moon, “A Study on the reliability of bus
@ 5 2ok olF AT ERate wEel arrival information through an analysis of
Hek RS /14 Bavk ln £ d7elME A indexes, Seoul BMS Center”, KITS Int. Conf.
2 ARG Ve AT e SHe Commun. 2008, pp.500-507, Korea, Nov 2008,
2 WEAES o8 wEF AE A4 WS A [3] H. R. Joe, "A Development of evaluation criteria
23] E ] 2| o o] FTQ Ay S
stof WEAR AA7I 715 B8 AR for the reliability of bus location Data”, KITS Int.
A A3,

3 o] TR wEAR AA7)7h AAE

ZAeE FAAE AR ARE HAVIER S
I AFFR AL dlolE e}k Hlal - F4stiT WA

ABE SHIAISE o] o] T7bst e Avgo]
A AFlE AFAsh MuF 0 A=}
thi Wl AAT, £ TPt 1~ A2
o A Aolr} A 2

2 geEg.

Conf. Commun. 2008, pp.467-472, Korea, Nov
2008.

[4] O. 1. Lee, Predicting the travel speed of passenger
cars in exclusive bus lane, The graduate school
yonsei university, pp.22 , 2006

[5] W. T. Kim, A Study on the link travel speed
information generation based on the cluster
analysis Using BIS information, The graduate
school Myong-Ji university, pp.117 , 2008

[6] Y. W. Lee, “A Study on the Estimate Real Time
Delay Model using BIS Data”, KITS academic
Jjournal, vol. 10, pp.14-22, Oct. 2011.

[7] Ministry of land infrastructure and transportation,
ITS Project Guideline(-Evaluation of Vehicle

Vol.12 No.4(2013. 8)

The Journal of The Korea Institute of Intelligent Transport Systems 9



ot o 7

HAREI| S SYEE FHof

=

Detection System-), pp.2, 2010

[8] Gyeonggi Research Institute, Evaluation of
reliability about BIS/BMS, pp.206, 2008

[9] Koroad, A Study on the Improvement of Reliability
by Traffic information center(1I), pp.50, 2011

¥l # 9 (Bin, Mi-Young)
2003 Y& wWEYSW BN AEF
2003 3€¥ ~ & A A7IAEA
19999 3¥ ~ 2003 29 : Y& nEYIw
19963 39 ~ 19999 29 : FIFLEEFAL &
E-mail : mybin@gri.re.kr

Ak : 031-250-3132

£ F W (Moon, Ju-Back)

2012 MEA YR AT TSt E

20128 7€ ~ 2013 @ A AUPNEATE wEATE A7
E-mail : joobye@gri.re.kr

AgkA] : 031-250-3175

= (Lim, Seung-Kook)

d Az AHd e AR (LSS )
98 ~ ¥ A = wFddT wEHE
74 ~ 2000 9¥ : ArPNEAT A wEdTd A

il : gugi@gg.go.kr
: 031-8008-6833

10 A=ITSYL==N 127, M42(2013H 88)



