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STATE OF THE ART
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KEBIJAKSANAAN PERENCANAAN

DAN PENGEMBANGAN TRANSPORTASI

  onom

Transportasi Ahli Sistim Transportasi

Perencana Transportasi PerkotaanPerencana Transportasi
Wilayah

Perencana Moda Transportasi

Perencana Transportasi Nasional

  u um

Transportasi Lingkungan

 Ahli

Transportasi

 Ahli Prasarana Transportasi

Jalan Raya, Jalan K.A,

Pelabuhan Laut/ Udara, Terminal

 Ahli Sarana Transportasi

Mobil , Pesawat Terbang,

Kereta Api, Kapal Laut dll.

 Ahli Operasi, Pemeliharaan

dan Manajemen Transportasi

Bidang Pendukung:

ang en u ung:Mekanika Tanah

Struktur/ Konstruksi

Mekanika Teknik

Material dll .

Bidang Pendukung:

Teknologi Mekanik

Teknologi Bahan

Mekanika Fluida

Riset Operasi/Manajemen

Statistik

Computer/ ICT

 Administ rasi Bisnis dll .

ermo nam a .
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Values, Goals, Objectives and Measures of Effectiveness (MOE)
in

Transport Operation

VALUES Need for order Need to earn a living (survival)

GOALSIncrease efficiency

of existing road

network

Minimize cost

associated with

travel

Improve quality of

public

transportation

OBJECTIVESMinimize out-

-

ReduceIncrease personIncreaseImprove

costs per trip

 

vehicle on the

network

 

capacity of

existing system

 

travel

 

service

MEASURE OF

EFFECTIVENESS

Percent

of bus

trips on

time

Number of

accident

per 10.000

re istered

Person-

flow per

hour 

 Average

delay per

vehicle per

tr i

 Average

number

occupants

er vehicle

Dollar

costs per

mile

vehicles
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Steps in an Urban Transportation Planning Process

Information on the

Transportation

System

Information on the

Policy, Organizational,

Fiscal, Regulations etc

Information on the

Urban Activity

System

Diagnosis

Identify Possible Plans,

Projects or Strategies

 Analysis

Operations Monitoring

Evaluation

Scheduling and

Budgeting

ro ec eve opmen

and ImplementationBest Plan
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Information on the

Transportation

Information on

the Urban

Decision Making

ProcessInformation on the

Policy, Organizational,

Fiscal, Regulations etc

Diagnosis

 

Problem

Identification and

Definition

Identify Possible

Plans, Projects orStrategies

Planning Analysis

Evaluation

Debate and

PolicyFormulation

Process

Best Plan

c e u ng anBudgeting

Project Development

Implementation

 

Operations MonitoringEvaluation andFeedback
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 SYSTEMS MODELING

Sebuah “ model” merupakan representasi dari sebuah

Physical model

(model arsitek, terowongan, jaringan transportasi dsb)

,

Peta, diagram

  ,  beberapa aspek seperti aspek fisik, sosial dan
ekonomi

(economic models, transport demand models, traffic
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amp r semua mo e me a an penye er anaan

dari keadaan sebenarnya (the real world), yang

dibuat untuk tujuan tertentu seperti klarifikasi,

pemahaman ataupun prediksi

e erapa mo e e men e a ea aan

sebenarnya dibanding yang lain yang lebih

mendekati the real world umumnya memilikikompleksitas yang lebih
tinggi

ever e ess, mo e yang comp ca e a se a umerupakan model yang
terbaik; sometimes sebuah

model yang sederhana is more appropriate to the

particular purpose in hand
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The Choice of Ex lanator VariablesThe Choice of Ex lanator
Variablesshould primarily based on:should primarily based on:

The theory to be relied on,The theory to be relied on, The
uestion to be answered, andThe uestion to be answered, and

The professional knowledge,The professional knowledge,

rather thanrather than the multiple correlationthe multiple
correlation andand curvecurve
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and evaluating differentand evaluating different transport
policies ortransport policies orinvestment optionsinvestment
options

Provides insights into the consequences ofProvides insights into
the consequences of

Helps makeHelps make the right planning decisionsthe right
planning decisions underunder

proper application and sensible interpretation of theproper
application and sensible interpretation of theresultsresults
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RULES FOR THE DESIGN OFMATHEMATICAL MODELS

1. What is the purpose of the model?

2. What should variables be put into the

model?3. Which of the variables can be controlled

by the planner or engineer?

4. What are the theories used to represent in

the model?
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RULES FOR THE DESIGN OFMATHEMATICAL MODELS

5. How should the model be aggregated?

6. How should time be treated?

7. What are the techniques used? Are theyavailable?

8. Are the data available?

9. How can the model be calibrated and

validated?
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“ ”LAND USE – TRANSPORT MODEL

1. What is the purpose of the model?

Membantu memahami bagaimana sistim (Land Use

Trans ort beker a

Mem rediksi kemun kinan erubahan arus lalu

lintas sebagai dampak dari perubahan land use

dan transport (sarana dan prasarana)
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2. What should variables be put into themodel?

  ,

TRANSPORT dan TRAFFIC

3. Which of the variables can be

mengendalikan lokasi land use dan fasilitas

transportasi
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.represent in the model?

Teori yang digunakan meliputi: accessibility, tripgeneration,
trip distribution, trip assignment (mode

and route choice) dan the dynamic of traffic flow

(traffic on the transport network)

masing-masing teori (konsep) merupakan

sub-model dari final model
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5. How should the model be aggregated?

Pengelompokan dapat dilakukan/ dipilih untukzona besar atau
zona kecil

 Apakah lalu lintas diperhitungkan secara

perjalanan, waktu perjalanan, arah dll
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.

Dynamic models memasukkan variabel waktu ke

dalam hubungan matematik lebih complicated

Static models tidak mengandung variabel waktu,

tetapi mampu “melihat” dampak dari sebuah

 

datang (design year)   transport model dapat

memprediksi kebutuhan transportasi pada

-mendatang   design year dapat jangka pendek

atau panjang
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7. What are the techniques used? Are

they available?

Teknik yang digunakan untuk system modeling

,

operational research, dan teknik ini telah
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8. Are the data available?

Data sangat penting dalam systems modellingdan harus dengan
kualitas yang baik dan dengan

um a yang cu up

Model yang komplek dengan pembagian zonayang lebih kecil
(banyak) memerlukan lebih

banyak data menjadi masalah pada pemodelan

tidak cukup tersedia
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.validated?

KALIBRASI merupakan proses estimasi

parameter model agar “ fit” (sesuai/ cocok)

,

merupakan proses pengujian model terhadap

kondisi yang ada (real world) untuk melihatse au mana esesua an
a au ecoco annya

 

komputer (packaged program) dengan

algoritma yang telah dibuat sebelumnya

goo ness o ana s s engan pen e a an

statistik
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DIAGRAM ALIR PEMODELAN

SISTIM JARINGAN TRANSPORTASI 

Transportasi 4-Tahap
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Kegiatan ekonomi &

populasiTata guna

lahan

Karakteristik

perjalanan

Jaringan

transportasiInventarisasi data

Proyeksi kegiatan

ekonomi &

populasi

Model bangkitan

perjalanan masa

sekarang

Seleksi Jaringan &

zonaSurvai Perjalanan

Masa sekarang

Peramalan

  Pembebanan awal &

penyesuaian jaringan

Model distribusi perjalanan

masa sekaran

Kebijaksanaan/ Peraturan,

dan keinginan masyarakat

 Analisis keadaan yang

ada dan kalibrasi

parameter model

Jaringan yang

akan datang

 

Tata guna lahan yang

akan datang

Kegiatan ekonomi &

Populasi yang akan datang

Peramalan

Model bangkitan perjalanan masa

yang akan datang

Model distribusi

perjalanan yang akan datang

Model pembebanan perjalanan

r p ss gnmen o e

 Analisis sistim jaringan

transportasi

Feedback

 Analisis sistem

Sistem jaringan yang

direkomendasikanImplementasi
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DI PERSIMPANGANDI PERSIMPANGAN

 

DI PERSIMPANGANDI PERSIMPANGAN
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 The Identification of Model Variables

Response Variable : Motorcycle Accidents

Explanatory Variables : Traffic Flow, Approach Speed,
Junction

Geometry, Number of Legs, Junction Control and

Land Use

Analysis of Error Distribution

Goodness of Fit Test (Analysis of Deviance) for the Poisson and
Negative

Binomial Error Distributions; Hypothesis Test on the Selected
Error Distribution

Model SpecificationRes onse Variable Ex lanator Variables Error
Distribution Link Function

  Quasi Likelihood (Dispersion Parameter) and Offset
Variable 

Model FittingEstimate Parameters that Minimise Deviance
(Internal Process in GLIM 4) 

The Fitted Model

Analysis of Deviance, Estimated Parameters and Significance
Level 

NoMeet the

Requirements?

Yes

The Final Model
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The Variables of the ModelThe Variables of the ModelThe
Variables of the ModelThe Variables of the Model A. Full
Model A. Full Model

 1. QNMm1. QNMm : Non: Non--motorcycle flow on major road
(vpd)motorcycle flow on major road (vpd)

.. --

3. QMm3. QMm : Motorcycle flow on major road (vpd): Motorcycle
flow on major road (vpd)

4. QMn4. QMn : Motorc cle flow on minor road v d: Motorc cle
flow on minor road v d

5. QPED5. QPED : Pedestrian flow (ped/hr): Pedestrian flow
(ped/hr)

6. SPEED6. SPEED : Approach speed (km/h): Approach speed
(km/h)

7. LWm7. LWm : Average lane width on major road (m): Average
lane width on major road (m)

8. LWn8. LWn : Average lane width on minor road (m): Average
lane width on minor road (m)

9. LNm9. LNm : Number of lanes on major road: Number of lanes on
major road

10. LNn10. LNn : Number of lanes on minor road: Number of lanes
on minor road
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Cate orical VariablesCate orical Variables11. SHDW11. SHDW :
Average shoulder width: Average shoulder width

==  ..

(2) 0.0 m < SHDW(2) 0.0 m < SHDW 1.0 m(3) SHDW > 1.0
m

12. NL12. NL : Number of intersecting legs: Number of
intersecting legs

(1) Three(1) Three--leggedlegged(2) Four (2)
Four--leggedlegged

 

(2) Non(2) Non--signalisedsignalised

.. --

(2) Commercial Area(2) Commercial Area
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B. Simplified ModelB. Simplified Model

Continuous VariablesContinuous Variables

1. Qmajor 1. Qmajor : Traffic flow on major road (vpd):
Traffic flow on major road (vpd)

..

3. SHDW3. SHDW :: Average shoulder width (m) Average
shoulder width (m)
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MCA = k1 QNMm  1 QNMn

  2 QMm  3 QMn

  4 QPED 5

  EXP( 1SPEED + 2LWm + 3LWn + 4LNm + 5LNn + 6NL +
7SHDW + 8LU + e)

 

Simplified Model

δ δ λ

MCA = k2 Qmajorδ

1 Qminorδ

2 EXPλ

1+ e
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LogLog--Linear Version of theLinear Version of theLogLog--Linear
Version of theLinear Version of the

ModelModelModelModel

Ln(MCA) = Ln(k) + α1Ln(QNMm) + α2Ln(QNMn) + α3Ln(QMm) +
α4Ln(QMn)

Full Model

+ α5Ln(QPED) + β1(SPEED) + β2(LWm) + β3(LWn) + β4(LNm)

+ β5(LNn) + β6(NL) + β7(SHDW) + β8(LU) + e

Simplified Model
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Statistical Anal sisStatistical Anal sisStatistical Anal
sisStatistical Anal sisThe Si nificance of the models wereThe Si
nificance of the models were

Univariate and Multivariate Analyses were employed toUnivariate
and Multivariate Analyses were employed toassessed by:assessed
by:Only variables found significant (p
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The Final ModelsThe Final ModelsThe Final ModelsThe Final
Models 

Full Model (All Junctions) 

MCA = 0.01109 QNMm0.2685 QNMn0.0515 QMm0.1036
QMn0.1263 

EXP(0.01515 SPEED – 0.1171 LWm – 0.0874 LWn – 0.01694 LNm +
5 CTRL – 6 SHDW + 7 LU)

where:

5 = 0.0 and 0.0315 for CTRL = 1 and 2, respectively

= =  . , . . , ,

7 = 0.0 and 0.01873 for LU = 1 and 2, respectively

Simplified Model (All Junctions) MCA = 0.0003446 ma or

0.5906minor

0.281EXP

– 0.0708 SHDW
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The Other Junction GroupsThe Other Junction GroupsThe Other
Junction GroupsThe Other Junction GroupsFull Model

Three-Le ed Non-si nalised JunctionsMCA = 0.005294 QNMm0.2188
QNMn0.0665 QMm0.132 QMn0.1808 

EXP( 0.02279 SPEED – 0.0969 LWm – 0.0706 LWn – 0.00738 LNm –
β5 SHDW + β6 LU ) where: β5 = 0.00, 0.00903 and
0.02099 for SHDW = 1, 2 and 3, respectively

β6 = 0.00 and 0.00755 for LU = 1 and 2, respectively

 

Three-Legged Signalised Junctions= 0.2841 0.03934 0.0734
0.2586 

EXP( 0.02232 SPEED – 0.1293 LWm – 0.0848 LWn – 0.01532 LNm –
β5 SHDW + β6 LU ) 

where: β5 = 0.00, 0.01011 and 0.01918 for SHDW = 1, 2 and
3, respectively 

β6 = 0.00 and 0.01163 for LU = 1 and 2, respectively

Four-Legged Non-signalised JunctionsMCA = 0.01193 QNMm0.28658
QNMn0.1358 QMm0.06238 QMn0.12371 

( 0.00859 SPEED – 0.1878 LWm – 0.04619 LWn – 0.00876 LNm –
β5 SHDW + β6 LU ) where: β5 = 0.00, 0.00564 and
0.00785 for SHDW = 1, 2 and 3, respectively 

β6 = 0.00 and 0.00403 for LU = 1 and 2,
respectively 
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Full Model

Four-Legged Signalised JunctionsMCA = 0.003706 QNMm0.273
QNMn0.0718 QMm0.0425 QMn0.2042 

( 0.0246 SPEED – 0.0852 LWm – 0.0828 LWn – 0.01016 LNm –
β5 SHDW + β6 LU ) where: β5 = 0.00, 0.01373 and
0.02438 for SHDW = 1, 2 and 3, respectively 

β6 = 0.00 and 0.00788 for LU = 1 and 2,
respectively 

 Non-signalised JunctionsMCA = 0.01316 QNMm0.1597
QNMn0.0973 QMm0.1071 QMn0.1336 

( 0.02418 SPEED – 0.0967 LWm – 0.0907 LWn – 0.01079 LNm –
β5 SHDW + β6 LU ) where: β5 = 0.00, 0.01809 and
0.0502 for SHDW = 1, 2 and 3, respectively  

β6 = 0.00 and 0.01789 for LU = 1 and 2,
respectively 

Signalised JunctionsMCA = 0.002822 QNMm0.3241 QNMn0.0835
QMm0.0683 QMn0.1296 

( 0.02602 SPEED – 0.0727 LWm – 0.0718 LWn – 0.01758 LNm –
β5 SHDW + β6 LU ) where: β5 = 0.00, 0.01755 and
0.02554 for SHDW = 1, 2 and 3, respectively 

β6 = 0.00 and 0.01591 for LU = 1 and 2,
respectively 
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Simplified Model

ree- egge on-s gna se unct onsMCA = 0.0007581 Qmajor

0.5897Qminor

0.206EXP

 – 0.0972 SHDW 

Three-le ed Si nalised Junctions MCA = 0.000294 Qmajor

0.6184Qminor

0.263EXP

 – 0.0791 SHDW 

Four-legged Non-signalised Junctions – 

 = . ma or.

m nor. .

Four-legged Signalised Junctions

MCA = 0.0001196 Qmajor 0.5756 Qminor 0.4033 EXP  – 0.0295
SHDW

 

 Non-signalised JunctionsMCA = 0.0006039 Qmajor

0.5369Qminor

0.2869EXP

 – 0.0864 SHDW 

Signalised JunctionsMCA = 0.0004693 Qmajor

0.5948Qminor

0.2411EXP

 – 0.0589 SHDW 
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Observed vs Modeled AccidentsObserved vs Modeled
AccidentsObserved vs Modeled AccidentsObserved vs Modeled
Accidents

15

20
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0

5
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0 5 10 15 20

Modeled Accidents

Traffic FloTraffic Flo AccidentsAccidentsTraffic FloTraffic Flo
AccidentsAccidents
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Traffic FlowTraffic Flow –– Accidents AccidentsTraffic
FlowTraffic Flow –– Accidents Accidents

 

50
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Traffic Flow Increm ent (%)

Traffic FlowTraffic Flow AccidentsAccidentsTraffic FlowTraffic
Flow AccidentsAccidents
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Traffic FlowTraffic Flow –– Accidents AccidentsTraffic
FlowTraffic Flow –– Accidents Accidents

 

80

100


   e   n   t   (   %
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Qmajor 
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Traffic FlowTraffic Flow AccidentsAccidentsTraffic FlowTraffic
Flow AccidentsAccidents
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Traffic FlowTraffic Flow –– Accidents AccidentsTraffic
FlowTraffic Flow –– Accidents Accidents

 

60
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Lane WidthLane Width -- Accidents AccidentsLane WidthLane
Width -- Accidents Accidents

15
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Shoulder WidthShoulder Width – –
Accidents AccidentsShoulder WidthShoulder Width – –
Accidents Accidents
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Shoulder WidthShoulder Width – –
Accidents AccidentsShoulder WidthShoulder Width – –
Accidents Accidents

 

20
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andTraffic Flows on Signalised andTraffic Flows on Signalised
and


	
8/17/2019 Pemodelan Sistem.pdf

50/68

Traffic Flows on Signalised andTraffic Flows on Signalised
andNonNon--signalised Junctions Those Reflectingsignalised
Junctions Those Reflecting

Traffic Flows on Signalised andTraffic Flows on Signalised
andNonNon--signalised Junctions Those Reflectingsignalised
Junctions Those Reflecting

Junction SafetyJunction SafetyJunction SafetyJunction Safety
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Proposed Junctions withProposed Junctions withonon--exc us veexc
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GENERALIZED LINEAR MODELGENERALIZED LINEAR MODEL
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GENERALIZED LINEAR MODELGENERALIZED LINEAR MODEL

Komponen dalam GLMKomponen dalam GLM

In generalized l inear modeling, a statistical model consists
of

three components: the systematic component, random

The random component describes the error term or probability

distribution

The systematic component describes the way in which the

explanatory or covariate variables combine together to
explain

the variation of response variable. The linear combination of
the

explanatory variables is called linear predictor 

n unc on or parame er rans orma on. s unc on n s

the linear predictor to the random component

1 The random component: Error or probability distribution
f(y)
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1. The random component: Error or probability distribution
f(y)

“μ”w c as a mean μ

2. The systematic component: Linear predictor or
linear 

regress on unct on η

For ‘n’ explanatory variables:

n

η =  i Xi = 0 + 1 X1 + … + n Xn

i = 0

where: 0 (sometimes called intercept) and i are parameters

to be estimated; Xi is covariates X1 , X2 , …Xn

3. Link function or parameter transformation (g),η

= g(μ

).

This function links the linear predictor “η” (systematic

component) to the mean “μ” (random component)

In conventional linear regression analysisIn conventional linear
regression analysis
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In conventional linear regression analysis,In conventional
linear regression analysis,

 

1. The probability distribution of the response variable “ y”
is

normal, N (μ,σ2), with mean μ and constant variance σ2

2. The linear predictor (f  or ‘n’ explanatory variables)
is:

n

η =  i xi = 0 + 1 x1 + … + n xn

i = 0

3. The link function is identit i.e. no transformation

M d l Fi i d P E iM d l Fi i d P E i
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Model Fittin and Parameter EstimatesModel Fittin and Parameter
Estimates

The modelling process may be thought of as one

in which the data: y1, y2, .., yn are matched by a, , ..,

For a ood model the set of “ ” must close tothe data, “y”. Thus
the “μ” are highly patterned,and therefore easier to understand and
interpret

than the “y”

Model fitting is used to explain the relation
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Model fitting is used to explain the relation

between the response and the explanatory

variables

The process of model fitting involves two

i. The choice of the relationship between the theoreticalvalues
(μ’s) and the underlying parameters of themodel

ii. The choice of a measure of discrepancy which

defines how close a given set of ’s is to the data
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The first choice relates μ’s to the systematiccom onent of the
model, and

The second is governed by assumptions of the

random component

 characteristics of the data under study, and the

data can be drawn from certain t es of variation 

spatial or temporal
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e secon essen a aspec o mo e ng s ominimise a measure of
discrepancy between the

values

Thus the parameters of the model are estimated

by minimising the deviance or maximising the

likelihood or log likelihood of the parameters in

the linear predictor 
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  ,discrepancy is called the deviance

This term is ex ressed as arameter D

which is defined by:

D (y;μ) = 2 (y;y) – 2 (μ;y) = exact model – current model

 the fitted values are exactly equal to the observed
data

and ⎩(μ;y) is that of the current model. In order to

minimise deviance, ⎩(μ;y) must be maximised.In conventional
linear regression analysis the deviance is

a well-known residual sum of squares

FITTING ERROR (PROBABILITY)FITTING ERROR (PROBABILITY)
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FITTING ERROR (PROBABILITY)FITTING ERROR (PROBABILITY)
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