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CHALLENGES
Smart, green and integrated transport

The Industrial Problem

The problem is to reduce the operational costs of public transportation by optimizing vehicle and driver 
scheduling.

Discrete Optimization and 
DataMining Laboratory 
(DOMLAB)

Budapest Transport 
Privately Held Corporation

The Budapest Transport Privately Held 

Corporation (BKV) owned by the Municipality of 

Budapest runs most of the vehicles (bus, tram, 

metro and trolleybus) of the extensive network of 

public transportation in Budapest. 

R
es

ea
rc

h
 

g
ro

u
p

COMBINED VEHICLE AND DRIVER SCHEDULING WITH FUEL 
CONSUMPTION AND PARKING CONSTRAINTS: A CASE STUDY

PUBLIC TRANSPORT

Optimal scheduling of human resources

Vehicle scheduling problems

Discrete models and algorithms

Graph based data mining
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Challenges & Goals

•    To calculate  optimal or approximately optimal schedules

•    To reduce  the operational cost of public transportation

•    To automatize combined vehicle and driver scheduling 

•    To minimize the number of vehicles

•    To reduce the time of schedule planning

Structure and planning process of the integrated 

scheduling system

Public 
Transport

Optimal 
Schedules
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Mathematical and computational methods and techniques applied

• Graph based mathematical modelling

• Discrete optimization

• Combined network flow and set partition model

• Linear and integer programming

Pseudocode for trip grouping Distribution of the minimum number 

of required vehicles in a day
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Based on the results this method can automate manual 

vehicle and driver scheduling in large part. 

Results & Benefits to the company 

• Results

The problems are given by packages
Fuel consumption and parking place capacities are taken 
into consideration
Labour regulations can be defined by several parameters

• Benefits

Automatic combined vehicle and driver scheduling
Optimal or approximately optimal schedules
Relatively fast calculations comparing to manual planning
Integrated service to the company’s information system

Properties of the models (* = Trip grouper is used)
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