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Typical Fields of Software Application

1. Basic Analysis

2. Demand Matrix Analysis

3. Route and Network Planning

4. Route and Network Analysis

© PTV AG 2010 PTV AG - Public Transport Network Planning and Simulation

5. Estimating the Number of Vehicles Required

6. Performance Indicators

7. Modeling of Fare Systems

8. Summary and Use Cases

9. Microscopic Simulation
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1. Basic Analysis

Basic data platform for land use data
> Zones, including number of inhabitants and employees
> Locating of relevant points of interest 

Analysis of metropolitan densities
> For each planning zone, calculate the number of inhabitants and 

employees per hectare to identify areas worth to be served by pt
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employees per hectare to identify areas worth to be served by pt

Corridor analysis
> Intersecting links with metropolitan activities to identify number of 

inhabitants and employees within a defined corridor width, 
for example 300 m

Stop catchment areas
> To identify service gaps and evaluate area coverage
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Metropolitan Densities
Land Use Scenario
‘Ultimate Capacity’
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Corridor Analysis

Based on intersecting links 
with Metropolitan Activities 
(corridor width of 300m)

=> Foot Access Coverage
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Area Coverage

Stop Catchment Area

radius presents acceptable 
distance to stop

Identify relevant zones with and 
without service
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Catchment Area can be 
intersected with inhabitants 
per zone to determine 
potential of passengers



2. Analysis of Demand Matrices

Sources of O-D Relations
> Passenger survey
> E-ticketing data
> Demand model

Volume and Structure of O -D Relations
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Volume and Structure of O -D Relations
> Display total volumes per zone
> Analyse structure of matrix by displaying volumes of selected 

relations, based on aggregated matrix

Identify volumes of potential corridors
> By Shortest Path Assignment of total demand or demand of selected 

modes to identify desired routes,  basic network required only
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Volumes of zones and 
O-D relations

2. Analysis of Demand Matrices
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Volumes and Structure of Demand Matrices 

Desire Lines 
> to display structure 

and volumes of O-D 
relations,

> typically based on 
an aggregated 
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an aggregated 
matrix 
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Volumes of Potential Corridors

Passenger Volumes per Link

based on Shortest Path 
Assignment of demand matrix, 
help to identify relevant public 
transport corridors
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Volumes in Person-trips/day, 
classified

<=  50,000

<= 100,000

>   100,000
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3. Route and Network Planning

Generate a basic network
> Locating stops, generating links, including estimate of run time

Interactive modification of routes
> extend / shorten lines, modify routing (sequences of stops),

combine two radial lines to a diameter line, …
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combine two radial lines to a diameter line, …

Computer aided design of routes
> Based on link network, demand matrix and special tool
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Definition of headways and creating a timetable

> in tabular form, display in tabular and graphical form

> Assigning vehicle types to define capacity of lines



Route and Network Planning

Map of the network, including stops and routes 
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Route and Network Planning

Interactive modification of routes
> Input a new line, extend / shorten lines, modify routing (sequences of 

stops)
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The section marked … ... is re-routed automatically



Route and Network Planning

Computer aided design of routes
> Based on link network, demand matrix and special tool
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Basic network …

... and route options generated automatically



Route and Network Planning

Computer aided design of routes
> Planner accepts and modifies selected routes, step by step
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Route and Network Planning

Definition of headways and creating a timetable
> Create timetable, defining departure times, reference stop and 

headways
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Route and Network Planning

Definition of headways and creating a timetable
> Display in graphical form (Time-distance diagram)
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4. Route and Network Evaluation

Analysis of assignment results
> for example passenger volumes per stop, per link, per route 

Display of volume-capacity ratio 
> or passengers per trip in peak period to check plausibility of supply

Analysis of flow bundles and of transfers
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Analysis of flow bundles and of transfers
> Check if transfers can be avoided by re-routing lines
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Route and Network Evaluation

Three types of public transport assignment
> Transport system based

> “All or nothing assignment”, passengers select the fastest route, no lines 
or headways required

> Headway based
> Instead of exact timetable, headways only can be defined
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> Instead of exact timetable, headways only can be defined
> transfer wait time defined by mean headway of following line

> Timetable based
> Considers exact timetable
> option to take into account capacity restraint by volume-capacity ratio
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Route and Network Evaluation

Number of passengers 
boarding and/or 
transferring
> Per day or per peak hour
> Presentation of volumes, 

broken down by classes, 
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broken down by classes, 
provides more 
transparency 
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Route and Network Evaluation

Passenger volumes
> per link, per route
> For an average day, 

per peak period
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Volume-Capacity Ratio per Time Intervall

> per link, classified to check loading of vehicles

Route and Network Evaluation
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Route and Network Evaluation

Flow bundles 
display passenger 
flows on selected 
network elements
> boarding, transfers 

at stops
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at stops
> usage of links

© PTV AG 2009

These bundles help to 
identify important O-D 
relations



5. Estimating the Number of Vehicles Required

Number of vehicles required depends on
> The passenger volume and vehicle size
> The timetable, i.e. number of services
> Parameters such as minimum and maximum layover
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Simple formula

Number of vehicles required <=
(run time 1 + run time 2 + layover 1 + layover 2) / Headway

not sufficient very often



5. Estimating the Number of Vehicles Required

Results of optimisation algorithm for block buildin g process

> Number of vehicles required, broken down by vehicle type

> Total of vehicle kilometres and vehicle hours, including revenue and 
non-revenue trips
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Each line represents a block = one vehicle



5. Estimating the Number of Vehicles Required

Results of optimisation algorithm for block buildin g process
> Display results as block chart (gantt diagram)
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5. Estimating the Number of Vehicles Required

Vehicle deployment chart to display
> Time of day, number of vehicles, different block item types
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6. Performance Indicators

VISUM provides a large variety of indicators to eva luate and 
compare different options from different points of view

> Passenger

Point of View Indicator VISUM's Contribution
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Point of View Indicator VISUM's Contribution

Passenger Distance to stop Stop catchment area

Waiting time at station Based on service frequency

Travel time Based on service frequency, run time and waiting time

Number of transfers Based on routes available

Availability of Places, Seats Based on passenger volume, 
number od services, vehicle size

Price of trip Based on fare structure

Information available
Display of network
Information on timetable



6. Performance Indicators

VISUM provides a large variety of performance indic ators to 
evaluate and compare different options from differe nt points 
of view
> Operator
Point of View Indicator VISUM's Contribution

Number of inhabitants, workers along a 
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Operator
Number of inhabitants, workers along a 
route Based on zone related data

Passenger volumes expected Demand matrix, passenger count
Assignment result

Number of services required Passenger volumes expected
Vehicle size

Number and type of vehicles required
Passenger volumes expected
Number of services,
other parameters

Vehicle Kilometers, vehicle hours Length of lines, Run time, Number of services

Cost of operation Mainly based on:
• Number of vehicles
• Vehicle kilometers, Vehicle hours

Revenue expected Number of passengers
Fare structure



6. Performance Indicators

VISUM provides a large variety of performance indic ators to 
evaluate and compare different options from differe nt points 
of view
> Example for operator related indictors
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6. Performance Indicators

VISUM provides a large variety of indicators to eva luate and 
compare different options from different points of view

> Transport commission

Point of View Indicator VISUM's Contribution
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Authority
Passenger volumes expected Demand matrix, passenger count

Assignment result

Tariff structure Zones or distances between stops Ticket types
• price zone to zone per ticket type or
• price per distance per ticket type

Fare revenue expected Passenger volumes per ticket type
per number of zones or per distance

Optimal Network Number of passengers and transfers
Cost per passenger

Cost of operation Mainly based on:
Number of vehicles
Vehicle kilometers, Vehicle hours

Cost coverage Fare revenue, operating cost



7. Fare System

Different complex fare systems 
can be modelled in one scenario

• Zone based 
(stops assigned to zones)

• Distance based
• Different ticket types
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Long Distance

Regional

City

City

• Different ticket types
• Different prices 



Fare System
(operator)

7. Fare System

City City CityRegional
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(operator)

Leg Rule (amount of 
tickets to be purchased) 

seperate

consecutive

all covered by
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8. Summary and Outlook

Data, graphs and charts provided by the network pla nning 
tool, i.e. the basic data platform, are typically u sed for the 
following subsequent tasks
> Alignment process
> Design of stops and stations
> Selection of suitable vehicle types
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> Selection of suitable vehicle types
> Operational planning
> Planning of specific infrastructure, such as workshops and depots
> Environmental planning
> Estimate of cost, revenue and cost-benefit analysis
> Implementation planning
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8. Summary and Outlook

PTV Vision Public Transport provides a platform

to combine data from many different sources consist ently
> Land use, routes, timetable, kilometres per operator, tickets sold, 

passenger counts
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to control the performance and the quality of the s ystem
> Quality of infrastructure, for example stops
> Number of services per operator
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8. Summary and Outlook

Use cases in railway and bus systems

ÖBB Austrian Railway – project SuperNova
> Model of all trains, regional buses and major local transport in Austria 

to evaluate timetable scenarios and infrastructure projects
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TransLink, Vancouver
> Multi-modal public transport model of entire region to study service 

and operating options for future scenarios, demand model calibrated 
based on APC data

Bus Master Plan for Dubai
> Re-structuring the bus network and services after introduction of 

metro and light rail services
> Developing and evaluating a new tariff system
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8. Summary and Outlook

Use cases in public transport planning

Stadtwerke München
> Re-Structuring the bus network and analysis of APC Data
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Transport  Master Plan for Qatar
> Developing a multi-modal public transport network from the scratch

metro and regional rail network will be realised 
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9. Microscopic Simulation

Impacts of passengers and operation
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More than 2,000 users worldwide
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Branch Offices

Customers

PTV Planning Transportation Visions.
www.ptvag.com

Thank you for your kind attention


