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Abstract

Recently, the roll of bus transit is critical more than before because of the dramatical increase in congestions and oil prices,
but bus companies seriously encounter into vicious circle situation such as decrease in passenger demand, income reduction, and
revenue deterioration. To tackle this, major metropolitan cities, Seoul, Busan, DaeGu, etc. have introduced a semi-public system
to reinforce public function of bus. However, it was resulted in side effects that the main board of bus company did not control
theirselves voluntarily, and the management and control of public sectors on bus become very important elements. In this
research, the types, limitations, and development of operation-management items, and a methodology for analysis, and changes
in those trends are addressed under semi-public system using APTS data. Conclusively, this study could be one of the useful

application results and alternatives for the operation-management policy of bus transit-related agencies.

Key words : APTS, public transit, BMS (Bus Management System), reliability, bus operating

* FA2} s AP w5 dpa g
#* FAAL ot EE Y gl E
o FA2} AP B5Fe b
ok ixw AEAHANTS Y BEFe W
FA5Y - 20089 29 119



APTS At7|dte] MEA| HAMZ Y 22| M1t I}

I.A &

= OIEHHM 3
2% o, 1o W
AEEANENE FH HPo}ﬁ ATH1L. TS0l
& FFEIvEA 2 Zo7 QAE o] mEERU Lo

0 Bolua Qe AAo|th

WEEFHE T YF A extemality) & FHA3}
7] A= diFRF(E3] W) qEe] uf¢
Fo3l, Wz HIPEY, BAT wARE,
GELY Fo7 ol§5Ao] HAH Folme FA
Atk A, otk Mol A&HH Fa
A, FUARA, AGeAdE, Muiad A3, ol f
A degoz ZI97) 2 FYol B
om, 1 e 1ATE] AW A Eoprta Utk
[2-4].

o] hEA AT H2Y FAG 2 2 3 &
PFR 3 - ATE s DS uFA A APTS,
Advanced Public Transit System)Z 7] A2,

HAE #2 Folth E, YR YREANAE HA

Aste) Aoz YA (Bl TE, &

Al A
BE =8k ik

HADNFAFAAAPTS) B E5FAE =4F
e B, HaBE AT T PH
o] A 2FHULH, B2 Uk BYUIHE
=48t B4 Austud gu dmohes g2
A, QA 2 S8 Hlagdgoz

$9s= ALyl g 30}951‘:]'
A% o) <1Y 1> 2o 5

}\-]9] :r_zso

RS BAsi R °13*3(“‘Eﬁ, il
27t B 12~144 A}o]oﬂL 308 43(A24,
S35y 3o 13 Wy 27 HL 16~194)

Afelol 3029 8, 9818 qstel, M2 FFl o
gol 87HE FEANYlE H2eWe Foln

1) A8 98T wFEME S0k 7. 47%, 2004d &
e 52 79 9 (20043 AT EEAH S A&
FolB4, HEaEATH)

=3
¢

30000 A —

25000 [N N e - e

& 20000 p----f-eo A e ] H
no

LT R T ASSSUUUI JUN WU DU N
< <
UO a

10000 v e ] B

O - MW s DO N
A~
S

0 Laan

cococcococcogoococooocoooon
$888888888888s88g88¢8
R G R R T )
__________ LAY
P 4
[ dusgaa(@) —288s |

<E! 1> dfxpAEY
<Fig. 1> Bus dispatch fact

Fa7k e HAT Al $BAS A97S
dal MreAe 087 e BHB Basl
%] At AL T & Ak

EH, 20048 £3GA 29 oldl o8

=7
FrYe SURIFOY, SgAY] AdEY
°§7H"‘j g ngog PP}t A&HeR F7
e AFA, Z4F AladdA 38 AEE
97 83t EEAR] MAEYo| HEE T
AAA7} v §- FasHA 3t

B AT E HEA ARIE 408, Fdd

2 ooy oy

FAFAAMPTSNA FHHE ARE B85
At EgsAte Bt shssta, Aol HRE
=2 & Qe w2y Ans A3 2l 3l
€ 23uARS TR, FAUYE, Bl
thated st e, & dyiigol olFl ¥
A& E%’J%}%L} E%}% Folga e ©
A Ee 2 5 el w

AMEAoA Tl 2 FA diEHA Fd
NZEREANAAPTS)?! AwmEIE A€} BMS
(Bus Management System)ol o3t A|2E]l7A £ A
E750l Hste] AHR I A=) (Reliability) 7 &

@ e ARl it TRERAE AAE,
BIS(Bus Information System)/BMS%] A|2~H-& %9l
3 vt 4 AEAgA Y] R ¥
Hlwale] Bo, APTSAE S 43 #7713 &

73, M22(2008'3 4%)



APTS At=7|8te] MEA] H{AMEM hal™ it ot

AFoIAL = ALY LABe AL FF
=924, BPEE Sol tsd ndsiel B

1. AL 2z

1) =Z¢
(1) TCQSM |5, 6]

TCQSM A A A3l & A2 X (Performance
Measure)= <3t 1>3 Zo] $FA5H, o] &AFH,
AFEH A E FEste At 2)\

TCQSMA & 37}4] SHOZ o] oe) 47
Axg AAFL oy, o)8ASZH (A4,
reliability)S A 2] $F 4 A] 'rT:% Ao A A
0] Oﬂﬁ'% ]?:L— Zﬂ-EOE xﬂ/] _'J,]-—‘: ﬂ
o] F@str] wjFol, zi"é?ﬂ]‘ﬂ}"i Aol 3
Zhga]e] &-8e] rhedt A4 —é‘?i"ﬂ’ﬂ Zd
}2& ontime performance (AIE=ZFA]), headway
adherence (5314 HEAE VA A [k

e

@ on-time performance (%A =24)

Juty o 7 wj7tF o] 1080]4Q =Ald £2
AgEr, AFardd EAAPANERY SE A=
A MAE AANZZOE~+5H) 22 3, A
YT F A EF sk HES EQE AH|
2 H7ME AAs.

@ headway adherence (X}57t2 TS A)

<E D MIRE 82
<{Table 1> Performance index item

-

® e =gy
AIZARAE, | 2959, £F9E

945 :

AAA, $A014E 5| AU HEASdS: 5
MBI ZAZE
. sg4 By ’
o] g AET iﬁg; N = A
° ° e MM EHWPJ =
iﬂﬂ 82
28, &5, ’
gz | EUEY ey

AA= F

3 N A =
BEFYPLEE 5

<E 2D oAM=
<Table 2> Bus line evaluation item

7 ¥ AATE
e | SRR, 9, ANETEA,
I E LT EEREE
ol 5 —‘v:-/‘ﬂP‘q J—iq HgAA %, HujH4,
AR A juil
Ozglfxf AL, B89, km, HEFY 5
1o
i
AR NEEE SRR 2
= 3
Eayit vz Ke)
AU | zuna, 29, o, BAs A 5
Pl

Bt o2 wjAztAe] 1080]3e] =l A&
=, A1)#H %O] A wiAzrA R AA w2t
Z Alolo] kg o]&3 E4HAS (C,, coefficient
of variation)©] 4611 MU 25EE AT

stardard deviation of headways o
v scheduled headway

(2) TCRP [8]

e 9H, A Az GohE A FEe
oS 225 TCRPOIAE w]ZE 107] dAIe
U] <H 2>9 2o 572 BF3ISch

$49% FUHPRE0 MAED AZYSy
o] SFEH, TCQSMT vl7IAE AA T2 3
AT JFEATE A gl

t

@ on-time performance (A =24

ANEZAA HAFzHd BEHE dire g
AEAEE FRsok 7] o] AFIABYA
(AVL, Automatic vehicle location)d*] 2 ]| ojof
3, FA=Ze] Y|Ee TCQSM# U3ttt

@ headway adherence (XFF3HE TF5A)
AANZZAATRE= 24 FATER 2 75_3@;1}%
FHglo] Hmo]gx} °]Z}°ﬂ"1 317\7} T&

Dy
_O,L
rir
2

Vol.7 No.2(2008. 4)

The Journal of Korean Institute of Intelligent Transport Systems 3



APTS Xtg7[de] MEAl AN 2ol d2at got

<E 3» =H BMS/BIS SnIEAM A}
<Table 3> Effect of BMS/BIS in domestic

7B FIHT(MOE) 4247
AAA & 12~18%
AdmEr [ e dzt 4-9%
SAZ7 3~20%
NI e ki
HZ]' U4 ]TToﬂ IIH 75%—25%
nga LUEBE
T4 AW X o|8an 20%%7}
Ve MDA FrE 95%
o8 VEE BA 90%
Al2E g
[e] A o
EESRSPN TR AEE £ 89% 344
SR YA HEw 8%
TR AIR QA | +98%
2) uf

T HaMEl e Frle 2 B AlFE
:g&a AT A7 Qo vise) TCQSMT

Lo AAHR AXAME = *WO]D} <X 3>%
°l w20l &4, WA3AL, HASAA, BATEY
Ao 2 BMS/BIS T30 rﬂr% AH]2 wET
A 58 AAAE AT FAA, mAA 5

o Al2El AR E B8, AFRANE 53 AF
g ANt FEoTho-11].

Kot PN o
Az ofn

n

synalo MHaol 8

sciiz). ol @ BAARAE
2L A ASE A" FEol
ot AL iR E F5o] e A5 EA] glR
#olo}.

20043 78 AMEAl HFAFAANAES Ao
2 g% TE*loﬂ M W %

£ o]8al, #e

=
g BEE 24

A8 AZAR OB ¥2ol LA, o
o, W28l Fels B Mg
£312 99l TEHH ALYARE BEHA W2

SIS BHLES F de AR
o] R 7HE éfé 14[13].

ple?
2
fo

3. XEARY
1) ALK HHRFEAlS
(1) &MRlzt

MEAME HEolgraFtEAs) B 2384
LSABMS) AR T 7IERE 3l rtsul,
TEAY, HdF5L ARRAY, HoyHn wiaRrE
T 3134 sted, <2 ¥ 2>9} Zo] HA=ol Eﬂﬁ}cﬂ
=TS AAuRAE S AEE, U2 (BIE/TF
MR FYP3, FFES #EY 0}—1— ATH14].

(2) Xl X 0‘

AR A AL TCQSM 7+ d5Al 2
EHAFCYE BET @)% 2ol A=, Al
2 HA=He] g 49y $4F 7 wet 3
Ve AXE ARE TR S4AA Y AL

R

il

At g fred
A4 =(1— C,) x100= (1~ S,/h) x 100 @)
N (R — h)? ) N
S=\ Y AANMRANAY BEaR

h @ 7F WA

N : }\]Zﬂ —r—ag:gﬂ\—r

Ci WA w2 R4
C WA AY RS

l

Doz
ona | 58 NEN
208
oon 2 000 -
M
O 8y3y=
P xS EEDREEE) _anY
NI | gz Ao Tams WAz Seus wHOA[SunsWAnA i
TALAER) 201 | 47 165 5~8 148 €-9
B 05
4330 ~ 04 -
—EE —
- —

- & 56
0500 - 0530 &7 5 56
0600 S 5
o630 £ &

<j_al 2> MA1|0|7|-|:HN
<Fig. 2> Detailed permission schedule table

77, NM22(20083 48)



APTS RiZ7|gte] MEAl HAd=ld H2{Han @it

A WIS Aol AFaA| o)A YA
FUEE PBesly] AT AR, 23T AFE
de AA ol il oA AL £l o
U ugs B4 - wrkeke Aoz ARadA 7
tele AlRle] Mdte WiatAS frAlsk B&
o ZAA AFHAE Austele Aotk

gutdo g BAAFCHE 288k FFad
sashs W WAREE #5484 W7sh, H
27t AfRad m@dhe AR =24, A3
F5E Z—H alel o3t JF= e 27 9
Bo| $494) PINEE vl HE3ds ¥

ol £A7) BB

Held e A SR B0l sbss,
A2 A3 g £ olsh7h Folstvl, B
JR2(YA, $AHF Sl BYY +80] Fbe

A
o o
3 28T JFEPE ARE NESAH

e
o
N
>

£

>
o
N,
)
o

fis

2
g

b
i,
offi %
i)
s

ol
-

N
i e

N
o % o e
>
o
& B ok gt o fT

pah
o
i
i
o
~
N
>
o
lo
>
N
oz
2 dp

Hjj =}
7
g3400A4, 9
2 FAR] gt 2-7EE Al
3t7] W o oJHiE F8
249 2Y7IZL 2] 9
Eajo] Fhsaln 54} ola) ol
<3 459} Zo] tigke FAele] B
Aok IFTAA H LA wiAZEA o] F
<E 4> 2oj2A rfot
<Table 4> Alternative for test analysis
E97E ER7|EYE
Hl & (y) A4
gigtt| it 30% -
o2 | G FulRITEA | 10~70% | y=0.1945Ln(x)-0.0228
on | AHFu 30 A | 10~60% |y=0.1630Ln(x)-0.0004

N

=

o
o 3

(s

oY

1

N>
b
™~

offl

S ok
3
o M

(1
)

oy

flo m>x W
ot
£

.
=

-,9~ ol Y, l‘-gl fro&
o
o

A%
o
£
o f
o
ok
i) f
i
o

|o

Jg
Y Az ol
X e

>
[0
o8

H

TR [EHIEATE

14.00% ¢ 120
REYHBET » MF
12.00% K 100
10.00% |
g\\ 0
8.00% | ‘
g ( 60 4
M 6.00% E z
H H
)
B Lo0%
2.00% D B 2
0.00% bl LR LB ELTED JENEN N ﬂ Ay @l
N YD ER DR O NO YD O DO - DO
8838855882y ene S588%
5288888853555 5bs5s6acs8838

& uf R2HY
<38l 3> oigH 2Aznt
<Fig. 3> Result of alternativel

Ao Az Azke w

Zolx wixiztAe] 2 e JENE 587

s 22 Frds A
HruAA e V1FoR $AY

3>o A B nheh o] tise] RA(62%)°] 4+6

 Abolol A

of w4 54 wsher

A7 gom, =id BYE BAE 2 Wl glol
7o) FY4Q 72| obd Aew wed

a0 Wi, AR g0z A3 HHE
o

Helsly] s It WiAREE S 283 o
o3 <39 4>9F <19 5>oA HEupeh 2o
w2zt del wE wio] v FAF
w3 AL fo]i FHAME YFTuARIA
A8 AR R F 8 e
Aol 7b5at7| wj&el frefsieh
o] AL, 2H7IEHEE 10070%E
oz APHog wWAZIAC] 1 =N 7o)
wo| Bk ¥ HHow, dd32 EHIE
Hl&S 10~60% S -83ste] wjtAY PaEEs
o] %23 FF & YeERT Qlof 7HF Fe A 2

}..

H

Vol.7 No0.2(2008. 4)

The Journal of Korean Institute of Intelligent Transport Systems 5



APTS AtZ7[ghe] MEA|

0:19
S S

0:27 3

Lk bR ord ]

< 4> theR EAMZED
<Fig. 4> Result of alternative?

CIHDREYG = =5

%’éauntma
<3 5 el AN
<Fig. 5> Result of alternative3

3]
B

®E7IEY &
- o

14 17 20 23 26 29 32 3 3B
YY I ALA(E)

<IE 6> SETIRdIE
<Fig. 6> Bunching criterion rate

w
=

SRR - HAAIZE
EEES i ©
= AP FuiAHE x &

HBr&

=

&

B Aveld e WANAE BRAENE
<% 63 o] 2RO, BY7|EHgo)
20l AR ofa) Feld A 2
g A0, AR dojge] 2] o] FF
o e 24 @77} 7tz aFE.

2 o flo

- S SR ; K d’“““?‘
ARE | [ |
hay A BAFZIZE MY X121
Nae > Hi | it : B, cxizter iz
v |H i EEEAD

.

BAIE, CAl=
@S 3

<3| 7> KRS mhaule
<Fig. 7> Bunching discrimination

AFEYS AFL <2y >3 Lo] 4 B
RN B AR PEAG] ARAS
FUsHe AULAGAB, hBOO| FE A, T

; o AFEHIF
AFEEE = SFrrAeageEs <10 @
3 ZEAZH EE
(1) =L=H

MEAN 2 AR dPTuzIA e Pt
L 109% AZ[Eolv =AERE 3~40% HER
HjAzEA e & ARE }111 L9451 Yok 53,
Wzt o) 7 e A9 wzol fAIRIE X
g ¥ A AFLAA 0% oS g
T glow, o] g YAAME AR E&[E Al
o] A

(2) Xl-u.X-IO
ChEs ‘:Z‘*VJE F4 Bt BMS 63dan
F838, <19 8>3 2o] =HAZ tvl 27)

6 PITSYUR=FT

N7, M2%2(20083 4€)



APTS RIE7ige] MEA tiAMEE A2iE D ot

A2t Gl ] el @

FAEARHEE
<

128 -5 T

02

Qg 8 Hu2d J|E
<Fig. 9> On-time criterion

9, 34ed, ALLYCE TRIG. FEAFE

TCQSM®} EU3HA A &8, BRI 2~ F2AIZ)
+SEZAE AL TFAI

-

M. AL S92 A8 9 AdEA
1. MSAl APTS

1) 4l IETI=A

(e

A aFAEAZEE A BELFE A

=
HRE A 2 aBEPE A% B

371 1% Tl
27, PAA2E, AEAAE a1 8ELF
By R Ao WF, B2 - B2, N2 #S
A% A4 LAY SO THEL

AA Azg F ez A 34 7,748

thell AAg @nr)eh x| HAA LT
Tl THHE, AR T2 HolH

X,
oft
>,

lo

(

FaA] Az 38 w0l

m EXEEE

i, HAUASY FEESS

To'Fe
ARNZRSY
- i"‘viﬂ)(alai “SHUHAZER x
<O8 9 DEFI= HAAAR 1Y
<Fig. 9> Bus system of traffic card constituent

< 10> Rfxfelal TJe=
<Fig. 10> Graph for passenger density in-vehicle

g
A
>

£ A5E YFoAEd,
d 2FTUCE, 89 9,
Aom, BME Aae AF
£ A5 E F7} 7HEA e slof 8t
S EAI 2" 9] A =50l HAS
A7) WEo)t) AEHE ARE =AY
FalalAaIRlQ, =4 ojF AU,
¥ opAlg 0] ok BEAHE 2As5w o
2 AR EY, 42 <Oy 10>3 2o] 53
AR FAE AARIYAEE =43 &Y
=Ao BEzid e} F7HE njotate] WAL A4
o FuAFZ LI}

2
> oo
e o
R o
> Ho 3

B o 0 Mo o

BoAore
U 1 VN
o
f oo jo B ok 2 orr ob oy 2

rx

o,

ki
Lo 0r
ot

~
ox

ol o Hu
Ul

%

Ao

N

¢

2) BMS(Bus Management System)
(1) A2E~+Y

BMSZ GPS § AR SAl7lee Fd 32
H2o) QAT A7k 5o /EeT, Weaed B
d 4% ARE AT EEFA
o) Relg wwaly) 93 vaedue A2Ys

2o

A3 AIEY(TOPIS, &5AFEAA), Mo S-34gn
AFS A% wAEHY, FHFEaEHr] HHE
T4, AFA A2 FAELe <O 11> 2ok

Vol.7 No.2(2008. 4)

The Journal of Korean Institute of intelligent Transport Systems 7



APTS ZtZ7(gte] MEA| HAMERY Ra|H2n H7}

- YA AR -
- 2801Z08

WA HARE
o oM EEEY

- gsnEAARR HagM

<O 11> BMS AJAE A
<Fig. 11> BMS system constituent

@ AEAZ

=3 8eE %f‘& AFaE HAEAAZE 2 234
He3data) 182 EWEY F=F S8 Belste
;‘ém a/x}w A, 7}15-%— q, #3245, w7

lo

62datat ENXM %—*Ju"é < Fetaty] s
AEHE ARE, AlWH27E dAZ Zé%@ﬂ =
Fahe Al AlE A Aol &
ks Z}EWZP
63data A
52 TW}oﬂﬂl
2 ARS @iﬂ]o, i—fir P @] Foll AHEH
W, JFie 2 9 23ajzke GPSel) 4 dE A
F2HE WIS BHsE A4 <Oy 12>9A
He uiel Zo] AHgHrh
GPsAtEzt g2} 4% HAAMME

of, WA ZUE Y ¢ el as 74,
NEF3, 44, 3715, F4%54

2

i D

f
iy
>
e
o
v

v RN
CEFAI2 (E% 6001m) SUAR

<R 12> HRA STHAR IS
<Fig. 12> Transit stop arrival and departure definition

2. A0X| BIAIEAIM

ATAMAGA G TOQSM AFUATEA)
BAAFCIE BT A% 2ol WA, A
e Al A e Eaasl b 3
Ao) A

ARl A Azt Ags] Fdsie A
o & AFABRS 4727 Do) A
AL HAAA Y EedEE B} - B
37 A% AEZ AA BHZ]—Z_PZ%S <X 59 Be
BAZ <18l BMS 2 WEFE T ARE FA9
o] &3t}

2) el

AEA) Al 2] 2k A WA 90% 0%
FAE SE2 JET 2, <2H 13>94 He
uho} o] 2006'd 6¥ ~8Y Abolol 480l HF
3l9o, 200611 108 ©]F EXLA 90%0]4d-S Al
FAStL T
BAIRIE #El2 $HEEL AA S,
SFIAERE FWNESFE I FEGEA
B0l A e, olge H2
9] GRS R3] Y3 192 MPBEA(E
P87 ) s T FAAH HAEA .

<% 14> HHXVM Jo] $53tA #TelHE
£ AT L) vs AAAE 1
AENG 2gog B o]lEF8E, WHEE
g Yehdth HFA]
B

ArE 29 3%

/—\

O

SN rz

(B 5 BAMAIRe| ZLHE
<Table 5> Merits and demerits of APTS data

T+ 8 BMS A= nEIE A8
P 23] A ELAZE « 2437 AT

HL7hF ArAg Furlbs
9 7 +GPSS9o) WE FAZ |« AR
e « 2 A o AANE 5| LAEA

N7, H22(2008H 48)



APTS AtZ27|ghe] MEA| HAMIM Me|H st "o}

ELE(%)

80.0

2006-01
2006-02[
2006-03[
2006-04[
2006-05|
2006-06
2006-07|
2006-08 [
2006-09 [
2006-10{
2006-11[
2006-12[
2007-01 |
2007-02[
2007-03(
2007-04
2007-05[
2007-06[
2007-07|

(T3 13> HHAFEEAIY H3150]
<Fig. 13> On-time dispatch index tendency

S A

0 T A O ) M= S T GES £33

<O 14> HAREAIY M AR
<Fig. 14> Excellent example for on-time dispatch index

ENR 5= BMSY 63data(dF4a =3, Azt
A8)E 83, HASAAIL HA7EL FA
371 913 R4 BN GAzE A, =Rk

Ao

o] Y= 1w Y8 ARA 2UADS )
FOF2 AU AR, AAAFLE dge R

5.0%
4.5%
4.0% [
3.5% [
3.0%

ET8(%)

2.5%
20% I
1.5%

1.0%

w0 © o~ L ® O - N - N ™ w © M~
TP 29?9 IT I ITITTITIPIIPIPR
© O ©W W O © O © O Moo
QO 0O 0 0 © 0 C O O O o 0 O 0 O O
j=] f=] Q (=] (=] o o (=7 f=) o o [= I =] j=1 j=) (=] o
N o N o o o o [3Y) (Y o~ o o o~ N o o N
2l 15> 2= A|Z=2IS HiF150|
<Ol 15> 2F Xzk=EIg B0

<Fig. 15> Bunching rate tendency

AFEHES 3%0]3 fFAE ZXEE AP 2006
d 59N E ALFHoE FAed A, <af 1559
A B ukel o) 2006369, 20073199 F723)
FRoH, 2007A1€ ol F FH X 3%V E 2007
d A7 AL FAHD U

SAT Wask FATNE BN BHE 4
$, M2gAAE B BE Boloe Fsir 9
@ ABLYoT FYNL FHEEAD B A

geAnle Efge] SUekgth

RO £ w)yshe) 4
AREE AAFIL AR BFo] LYES B8
o gt

QAR Fo) =S Sel, 2hh

13 .
i
[ S A O N S O éé ®
[ ] e
01§ 0 08 5 07T 13 65 13 o4 11 ooz 10 o @ £
i % 0 b % g U
o 8 80 & v ¥ s d s B uwd on ot
ERAARE A4 uheh s 9 G & Qo AAARE L 4HA00, GEAFL SHAA 00514010102 YA gt

<E 16> HFL TEARIE

<Fig. 16> Time table for transit stop

Vol.7 No.2(2008. 4)

The Journal of Korean Institute of Intelligent Transport Systems 9



APTS RtR7[Hte| MEA| H{AMEY Mo Dl HI}

AAA = wtola T Fat] APl e A
& st ik

AP dFE 23U 2AdEA, $4%
F 3Ol A3 s P Ard =HEE
MNdshs AL o5 +n, b, 72389 =FA0R
7t UF we 2Rse Aos AAHAEA T2
Hs] HEste] Azgstofof Fr

Z71¢-Y& o] 8 o] =R PAITE o] el FFH
o] ERsitiete Aol x71EE U, &
AL AT NS Aol shr) Wil 7t
& AASA Besiof sk FEolth dgHeR
Z271¢¥ e 3 2R daiMe A&HH &3
e e A HEEE FHsta ok

EAANDRE FFES PRALE, ARE, A
HE st HridEsin, £44%E ABeF
A FHapo FAEART, SRR, &
A5 Tl FEES drt

<O 17> AFLE 4918, TS, A
vl BE AlEE, AnA] RLdMe] F4HEL
o A A Po| AFE HHY HolAx
Z71H& 2 Adulgo] Fx Fvkske AL
2 Yehd, £4o2 38 o LA} we) 3%
st AU, =29 HAE Az HgsR E
3 SN DEE AP AL & 5 Aok
<1 18> AZHE F4ulE, 276, AN

Mg BE AEZ, 2 Aghe] F5go] v

900%\’

ZAAYL RUR
8
g

40.0%

0.0% ——= =
BEHY®E g ST dy Ty d sy
Moot wd T T TR AT DR ANE
THTAMT RS CEHRTH T NDT 0NN E I
ol W oy oW TR R o x B X [
Wtk ooy [ L Ko N B ;l;

<2E 17D FFRAY FHE 2 Al
<Fig. 17> Adherence percentage by transit stops

—puE
90.0% BN T

- xelul

EaAIZ 2Y 8(%)

MU (R BN IIF)

<O 18> AZIHE 548 22 Al
<Fig. 18> Adherence percentage by time

B0.00 preserEssrasarRsERSTT RS RReaStaaeanrentrnnnranrennnannanann
75.00 |
—~ 70.00 }
%6500
60.00
55.00

29 ITT T T ILTEN

©0 f<=] o © ©w © © M~ ~ ~ ~ ~ ~ M~ ™~

o o o o o (=3 o [~3 [ =] (=] o o o o

[=3 o o o o o o o o o (= (=] (=] (=] (=]

o o~ o N o o (Y o o o o o 3 o o

<8 19> ERZE S5 HSE0|
<Fig. 19> Arrival time adherence rate tendency

St AY R Aok E4ul g 7
A Aoz e, AYA g 2
ARFoR A% AL, Aozl $ARE

lo ofy v El
it
2 ok

69RE LA os Pt <O¥ 192904 Be
ulo} Zo] | &H07 FIkst] 0% 278U

u, B2%20 80%0] =ElA Rl £48 FAS
514

4. BMSEHEH

BMSE -3 #el Sl wixtd #el, &4
A A SHRA T EE ALEo] 7Fed Buk
Uzl AEEAzY] dEL3S 45 2 dgdx

28] 7hs i

10 TSR =8N

M7, M22(20084 49)



APTS RIEZ[HI9] MEAl H{AAZIM Ry al HI|

<E 6> flPRifIE HMEI|1E
<Fig. 6> Catch criterion by violation types
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