2.1

APTS)

(Advanced Public Transportation Systems,

| I |



' (Reliability of
Service)

(C-P Ng. and S.A. Brah, 1997)

(C-P
Ng and S.A. Brah, 1997 ),

Alan Armstrong-Wright ~ Sebastien Thiriez ( 1987 ) 1



1) (Waiting Time)
b2
5-10
10-20
( , 2532)
2)
(Walking Distance to Bus Stop)
300-500 500-1000
100
300-400
( , 2532)
3) (Interchange Between Routes and
Services)

10



4 ) (Journey Time)

2-3
15-18
(bus-only-lanes)
25
5) (Travel Expenditure)

35

He Chin CK. Loh (1988)

C-PNg  SA Brah (1997)

2-3

13

10-12

10
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(Plurality)

(Waiting Time) (Journey Time)
(Planning of transfer at the terminals)
(Reliability)

J. Diandas (1988)
12

11)
12)



(Bus Lane)

Transportation Research Board (Synthesis of Transit Practice 15, September 1991)

1) ( Traffic Factors  Exogenous Causes )

2) ( Transit Factors  Endogenous Causes )

(.. 255)
LY

15
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2530-2534
1)
2)
3)
4)
5)

(2521)
300 300

300 300

1200
(Descriptive  Statistic)






18

2521

(2527)
CPNg  SA Brah (1997)  HC

Chin  C.K.Loh (1989)

1)

11) (Availability)

12) (Punctuality)

13) (Speed time) 4
' (Access time)
J (Waiting time)
J (Transfer time)
J (Travel time)

14) (Cost)



1.5) (Comfort)

1.6) (Convenience)
1.7 (Safety)

2)
21) (Area coverage)
2.2) (Frequency)
2.3) (Speed)
24)  (Capacity)
25) (Safety)
26) (System imagge)
2.7) (Sicle effect)

(2529)

CPNg  SA Brah(1997) H.c. Chin - CK Loh (1988)

(2532)

(Delphil - Technique)
29
413

(2527)

19
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25
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2.2

(2524)

(Journey Time) (Distribution of Bus
Headway) (Average Waiting Time)

Area of Traffic Control (ATC)
(Mains Linked Area)

25 32 39 71
2

[EEN
wo
oo
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07:00-

09:00 . ( ) 17:00-9:00 . ( ) 09:00-
5:00 . ( ) 25 6 2522

1)

2)

3) 155

25
155



25

(Schedule departure times)
(Running times) (Layover
times)

(2524)

(2528)

minimum-cost-flow

out-of-kilter



2528

Naveed Hassan ( 2533 )

H 4

89

26



frequencies)

(Waiting time)

(09:00 - 10:00)
(15:30- 18:30)

10

2

(Bus
(Travel time) (Travel speed)
(Layover time)
(Dwell time)
3
1
3
(11:30 - 13:30)
89
61
8§ I
20
1 55 176
105

15 35
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0

, 1

28

0.5
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2.3

2.3.1 Transit Cooperative Research Program (TCRP)

Transportation Research Board (TRB) ,
Management Toolkit for Rural and Small Urhan
Transportation Systems (1999), TCRP Report 54



Inteligibiity)

2311

30

(Reliability)
(Safety and Security)
(Convenience and Accessibility)
(Comfort and Cleanliness)
( derstandability and

(Affordability)
(Empathy)

(Reliablity)



2312

(Safety and Security)

31
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2.3.1.3 (Convenience and
Accessibility)



2.3.14

(Comfort and Cleanliness)

33



2315

( derstandability and Intelligibility!

34



(e-mail)

2316 (Affordability)

-rre\C\ 4<444'



2317

(Empathy)

36
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2.3.2 National Cooperative Transit Research and Development Program (NCTRP)
Transportation Research Board (TRB)

Supervision Strategies for Improved Reliability of Bus Routes (1991), Synthesis of Transit Practice
15.



23.2.1
Restoration Strategies)

(Replace Defective Bus)

(Divert Bus from Another Route)

(Provide Standby or Gap Buses)

(Use Supervisor’s Vans)

(Reroute Bus)

(Run Shuttle Bus)

38

(Service



8)
Leader)

2.3.2.2

1V

39

(Turnback Bus)

(Let Following Bus Pass

(Schedule Control Strategies!

(Change Bus Speed)

(Hold Early Bus)



40

3 ) (Reduce Layover Time)

2.32.3 (Headway Control Strategies)

(dynamic scheduling concept)

23.2.4 (Load Control Strategies)
3
1 ) (Provice Empty Buses at Terminal)
2
2 ) ( ) (Provide

Starter at Terminal)
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3 ) (Change Fare Collection Practices)
)

)
2325 (Extraboard Management Strategies)
1 ) (Require Drivers to Make an

Extra Trip)
1
2 ) (Hire Overtime Drivers)
1l e

2320 (Improved Technology)

(Automated Passenger Counter, APC)
(Automated Vehicle Location Calculation, AVLC)



APC

AVLC

(real time)

42
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24 (Advanced Public Transportation Systems,
APTS)
Advanced Public Transportation Systems
(APTS)
Federal
Transit Administration (FTA) (Intelligent

Transportation  Systems, ITS)?

Advanced Traffic Management Systems (ATMS)

Advanced Traveler Information Systems (ATIS)



(APTS)

Advanced Vehicle Control Systems (AVCY)

Commercial Vehicle Operations (CVQ)

Advanced Rural Transportation Systems (ARTS)

Advanced Public Transportation Systems (APTS)

44
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241

].1 1 ]_ ’111 m | (.. Department of

Transportation, 1994)

2411

2412 |



2413

2414

| v

46



24.2

FTA

47

3
2.3
) Demand
APTS Program Areas TMotorbus | Responsive Ray
Transit Management Systems 1 s 1 not considered
Automated Traveler Information Systems
Electronic Fare Payment Systems 1 1
Demand Responsive CAD * nia
* CAD is computer-aided dispatching.
2.3
(Federal Transit Administration, 1996)
. (Transit Management Systems ~ Fleet Management
Systems)
] (Automated Traveler Information Systems)
] (Electronic Fare Payment Systems)
24.2.1

Management Systems)

(Transit Management Systems Fleet
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] (Communication Systems)
J (Geographic Information Systems, GIS)
' (Automatic Vehicle Location and
Monitoring Systems)
] (Automatic Passenger Counters, APC)
' (Automated Software Systems )
2.1 2.2

Stlent Alarm

-

Dispatch
Information Center

mart zZe u";~-—* .4—_
E‘l]; [—'-——---il 153"

: Ec—-"

- Bus{Transit Priority
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r_m\ 1

VEHICL \
l ro AR o LOWIO?‘ [ ANNUNCIATOR 1 [DOOR UoNITOBI
COLLECTION v vnEADllan"
W - H
SAE 1708 r b 0010 UNIT
) DRIVER TRAFFIC TRIP
:Aul'ooﬁ‘i‘l‘.‘z'g console PRIORITY RECORDER RADIO
COUNTING
J SILENT
ALARM  § MOBILE DATA WINWTSIDB

TERMINALS COMMUNICATIONS |

2.2
( TCRP Synthesis 24, Transportation Research Board 1997 )

(Lay over Times)

20 25 (Mass Transit, November/December 1992)



2422 1 11 11
Systems))

(en-route)

(arrival times)

50

(Automated Traveler Information

(AVL)
(real-time)
(departure times)

(Pre-Trip)
(In-Terminal / Wayside)
( -Vehicle)

(pre-trip)



5l

. (Multi-modal
Information)

23 24

- AL
Ly 1%
/IE L
|[ cUstc;Wur?e; t'.;e;vice Dispatchers |
! $o !

Automated Scheduling &
Dispatch

@ﬁcﬁ Q

Customers
(Passengers)

U7 2.3 uaasesisznevvesszuuuimsdeyaiuafumsidumunysa Tula

(University of Michigan ITS, June 1997)



Information Kiosks
A at Transportation]
Center !

Traveler

Transit
Dispatch and
Information
Center

.y ,
Real-time

Transit andk"'i

Multimodal Information

Work / Home QB

Interactive Video Display

2.4

52
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2423 (Electronic Fare Payment Systems)
1) (Automated Fare Payment Systems)
2

(Automated Electronic Farebox
Systems) (Card)

11) (Automated Electronic Farebox Systems)



54

(AVL)

(Automated Passenger
Counters) (Peter G. Furth, 1996)

( 10 2540)

1.2) (Cards)

(Close System)

(Open System)



21)

(Multi-use System)

(Types of Payment Media)

(Magnetic Stripe Cards)

55



56

(Flat Fare)

(Distance-hased Fare)

2.2) (Credit Cards)
2.3) (Smart Cards)
(Chip)
3
(Contact) (Contactless)

(Combi-cards)

(Contact Cards)

(Integrated Circuit, 1C)

(Contactless Cards)
(Radio Frequency, RF)
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(Combi-cards)

“Hybrid
Cards”
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24.3 (Fred A.
Ohene and Mohamed . Kaseko, 1997)

2431
__(Improvement in Schedule Adherence and
Headway Maintenance)

(real-time)



2432

(Cost Saving)

(Spare Ratio)

59



2433

2434

244

(Safety)

(Customer Information)

(real-time)

60



61

(Automated Traveler Information Systems,
ATIS) (Automated Fare Payment Systems)

2.5



251

2534)

25.11

(

2534)

62



logit model)

25.1.2

(Utility Function)

(Binary Choice Model)

NA/NB=F(UA,UB)

63

(Choice

(Attributes)



64

2.5.2
2
1)
2)
2
253 (Utility Theory)
(Random Utility Theory)
(Utility Function)
2
y (Systematic Components) : (Random
Components)
M 2.2



Vm

(Independent Variables)

K =XAX,,

UL

G,

65



o udn, y/6Cn

Cn «

(2.2) (2.4) i

fm fh (Random Variable)

(Probability)
« / Co

P.=pProbfym- vp >£1 - m

=2rob{sd, -, <v,-¥1lyjeCn)

(2.6)

(Gumbel Distribution)
(Probability Function)

f(£) =" )exp(-e )

, (Parameters) (Shape)

66

(24)

21)



67

- 750)
w501

zexp(z ﬁkX,nkj

(2.8) Logit Modlel
2 Binary Logit Model (BNL) 2
Multinomial Logit Model (MNL)

254
29) N,
Maximum Likelihood (ML)
N
n
N
PXTX-P 2(T2) -P2(T2) - .....-Pn (Tn) (29
(Likelihood)
(1 « /
yin=1\ 0 « 21°)



68

=i .

ML [7:

1 =log()=2 2 yinlog®, (/) ) (2.12)

(212) (1) (2.12)

2.6 !



Revealed Preference (RP)

(SP)

Error)

24

1970

SP

RP

Reveal Preference

69

Stated Preference

(Ort’uzar and Willumsen, 1994)

SP

(Measurement

| 2541)

(Correlation)

(Kroes and Sheldon, 1988)

2.4

Stated Preference

RP P



SP

SP

(Travel Alternatives)

SP (Kroes and Sheldon, 1988 )

70



J

SP

x 11

(Fowkes and Wardman, 1988)

SP

RP

SP Hensher, Barnard
3

1*1 11

SP

71

Truong (1988)

RP



75-100

SP
(Ortuzar and Willumsen, 1994)

3 (Louviere , 1988 ; Ortuzar and Willumsen, 1994)

(Rating Scale Method)

(Rank Order Method)
(Discrete Choice Method)

[/



10

15

73



41)

43 )



2.1

4.4)

(External

Louviere (1988)

2.5

validity)

SP

(Internal Validity)

(Bradley, 1988)

75



76

(Short Term
Urban Transport Review, STTR)

Halcrow Fox and Associates (HFA)

5
. 1984 . 196
STTR
(Trip-
interchange Modal Spilt)
(Sensitivity)
(Time Value) (Vehicle Operating Costs)
QOBT=d +: i 1)
{ ()
( ()
v ( )
ahc



i

(On-vehicle Travel Time) 1
(Waiting Time)
(Logit Model)
PP (214)
+e
PH
P'|'
all
J

Binary Logit Model
Trip-Interchange
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(2534)
( )
2
(Public Modk) (Private Modk)
2
Binary Logit Model
27
3
1
2
3
(Random Utility Function)
(Utility Function) 4
(On-vehicle Time) (Out-of-
vehicle Time) (Travel Cost)

(Auto Ownership)
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Log-likelihood Likelihood Ratio Test

t (t-statistics)
' |

30

2
(Travel Cost/Monthly Income)

(License)

" (Public)
(Private)

-250.5 (Cost/Income)
0.3670 - 250.5 (Cost/Income)

(Private) 0.3670-250.5 (Cost/Income) + 1.3666

(Public)
(Private)

-193.9 (Cost/Income)
1.0380 - 193.9 (Cost/Income)



{Pubhc
RH'“IC) gU Fnubl'\lc TgU Pr|vate-

R )= - FRLE

P(Public)
P(Private)
(Public)
(Private)

Validation)

(2534)

(Estimate/Actual Share)

(% Correct) '

80

(Trial-and-error)

(Internal
(External Validity)

(2534)
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2.8

Transportation Research Board (TRB)
Transit Cooperative Research Program (TCRP) Report 47 “A Handbook for Measuring Customer
Satisfaction and Service Quality”

281 (Impact Score Technique)

(Impact Score Technique)

28.1.1 1



2812

2.8.13

2

3

2.5

30

(gap score)

82



1V

(impact score)

A B C D
Had Problem No Problem Gap Score  Reported Problem
Mean Overall Mean Overall =G—n Occurrence
Satisfaction Rating  Satisfaction Rating Rate
1 6.5 8.5 20 0.548
2 6.3 8.2 19 0.442
3 53 8.1 28 0.173
2.5 (impact score)
282 (Quadrant Analysis)
(Quadrant - analysis)
1
L
10 (

10

83

E
Impact
Score
E=CxD

1.0960
0.8398
0.4844



L(
8(
maintenance of effort :
i non-critical :
] I i
1 !
25
2.5

(weaknesses or opportunity)
(Target Area)

strength

1 1

Target Area

1 weaknesses or opportunity ;!

84



(rating)

85
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