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Abstract. This paper gives an overview of the project OVID 
(http://www.ovid.uni-karlsruhe.de/) launched by the German Ministry of 
Research and Education (BMBF). The goal of the project is to evaluate the 
impact of advanced information systems on road transport in a micro-based way. 
A simulation platform is built up in order to simulate the reactions of consumers 
and firms on a micro-scale and to find out under which conditions a change of 
activity patterns or logistic routines occurs. An interim conclusion is, that the 
expected benefit from pre-trip information can lead to substantial changes of 
behaviour and improvements of the transport system. 

1. Introduction 
In the research project OVID (http://www.ovid.uni-karlsruhe.de/), launched by the 
German Ministry of Research and Education, an organised interaction regime between 
human agents, transport models, transport data sources and software agents is constructed 
to generate an environment, in which the benefits of individualised traffic information can 
fully be exploited for de-central decision making. A demonstration platform is built up 
which brings together all relevant elements of the system under study in a quantitative and 
computable manner. The platform integrates without gap traffic demand, traffic flow and 
forecast and simulates real time processes. In contrast to other research activities, in OVID 
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the decision-maker himself is in the focus of the research. In passenger and freight transport 
the actor-based approach allows simulating the whole impact chain of information and 
communication technologies (ICT). 

While in the past studies on ICT have concentrated on the impact of trip information, 
this study considers also the impact of pre-trip information. Thus, it is possible to capture 
important effects such as the logistic changes in the freight sector, which might be induced 
by better information systems.  

In a world of pervasive computing and heterogeneous information in terms of sources, 
reliability, quality, and technical standards, drivers as well as operators will not be able to 
filter out the relevant information. Thus, road users will need substantial technical 
assistance. In order to model such circumstances an agent-based approach is included in the 
micro-based simulation platform to study the paths of information processing and necessary 
conditions for the individual acceptance of ICT.  

2. Passenger Transport in OVID 
The primary goal of OVID is to simulate the effect of pre-trip-information, which 
influences a broader decision space than on trip information. Like on trip information pre 
trip information influences the choice route, but additionally it influences the choice of 
mode, starting time and activity. The simulation platform contains a behavioural model, 
which is able to take decisions based on pre- and on trip information. In this model the 
underlying behaviour patterns are derived from the results of a simulation game, which was 
played by about 400 test persons travelling several times through a real world area. This 
leads to a calibrated behaviour of the road users. Calibrated means that the ability of 
learning is not part the behavioural process simulated.  

In contrast to previously applied simulation approaches the traffic demand is not 
invariant to traffic situations. It can be temporary shifted depending on the predicted traffic 
situation. The demand is generated with mobiTopp [1], which is an advanced demand 
model simulating the execution of activity patterns derived from the “German Mobility 
Panel” [2].  

To generate reliable forecasts the data about network situation has to be collected, 
stored and analysed. Therefore data warehouse-systems are used generating prognosis 
information, initiating assignment processes, counting measure point data, packing 
information and managing the problem of incomplete/inconsistent data procedures are 
developed for dealing with large traffic data sets by using probabilistic and fuzzy data 
modelling methods. New strategies for analyzing fuzzy traffic data are developed. 

3. Freight Transport in OVID 
The projects in OVID try to achieve a better understanding of transport related decisions. 
They contribute to the development of a microscopic freight transport-modelling 
framework for capturing the e-Commerce and ICT-related effects.  

For mapping actor-reactions at a strategic level, DIALOC [3] is applied, which is a 
strategic planning tool supporting the location-choice of distribution centres. The tool 
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CARGO [4] explicitly models dispatching processes for a given lorry category and its cost-
components. Long-term reactions concerning choice of location, re-organisation of the 
division of processes over plants and the resulting traffic effect have been calculated for 
several scenarios: the introduction of a HGV-toll, the introduction of time-windows and an 
axle-weight limitation for city-deliveries. These calculations have been made using real 
data about single orders and shipments. The SCOR model [5] is a time-discrete process-
queue-model simulating complex production logistical networks. In OVID, transport also is 
considered as a resource with a probabilistic duration. From a logistics point of view, this 
type of research concerning time-distributions especially in the context of traffic processes 
is quite new and is the starting point for a new generation of decision support tools in order 
deal better with the vulnerability of complex logistic processes across-company borders. 
VISEVA-W is a regional model for commercial traffic for dealing with round-trip tour-
patterns. By using output-rates for the traffic (tour) generation, a step towards an activity-
based freight transport modelling for cities is achieved.  

The forth activity in the freight transport modelling in OVID is the design of a 
completely microscopic and actor based freight transport simulation system InterLOG. 
Shippers and carriers are generated by a Monte-Carlo-algorithm, which creates synthetic 
production worlds. Microscopic commodity flows are simulated between the companies. 
Therefore, different data sources are merged: production rates (tones/employee at a 3-digit 
CPA-level, trade, sale and wholesale statistics and I/O-matrices). The results are inter-
sectoral commodity flows. Also the distance sensibility is important for choosing a 
supplier. It is won from the German lorry survey, which is clustered according to transport 
markets. The conversion of microscopic commodity flows into vehicle movements is 
carried out with an agent-based approach. Shippers try to optimize their logistics regime, 
while forwarders perform vehicle dispatching. The forwarder’s decisions are supported 
with Constraint-logic methods. The interaction between actors is managed with elements of 
the economics of networks (e.g. applying classifier lists of preferred forwarders). 
Observations show a significant impact of human relations, behaviour patterns and 
resulting meso-structures (i.e. repeated complex tours combining several regular orders). 
Simulations show, that the multi-actor solution-finding strategy is suited for the market 
simulation: decisions are not undertaken every day, heuristics are involved and by mapping 
individuals have a restricted optimization horizon. In first scenarios, 500 companies and 
100 forwarders are simulated. After ten contract-award cycles, the system has relaxed and 
shows stability of the macroscopic indicators. By market-self-organisation, a share of 
empty runs of 33% is achieved. Further research will test the reactions of the modelling 
system on variations of the interest rates, driver-legislation and improved coordination. 

4. Description of the Micro-Simulation 
The simulation area is the upper Rhine region between Karlsruhe and Mannheim. In the 
whole agglomeration there are living about 1.5 million people. In this area there exist five 
parallel artery roads (three motorways and two national highways). 200,000 vehicles move 
through the road network at the same time. 

The simulation run is structured in 4 main parts: generation of route alternatives, request 
of the driver, real time traffic simulation and forecast generation. Additionally the freight 
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transport is integrated in the simulation process in the pre-trip section by a vehicle list, 
which delivers an input for the demand model mobiTopp. 

The generation of route alternatives as well as the request of the driver for a route are 
pre-trip-actions. Therefore the first step is an initial route assignment with VISUM [6]. The 
results are route alternatives for each OD-relation, which are transmitted to the VISUM 
route agent.  

The demand model mobiTopp stores all inhabitants of the investigation area as data sets 
with socio-economic, geographical data and activity patterns. A person sends its driving 
purpose (starting point of time, OD-relation) to the driver agent. The driver agent passes the 
request to the VISUM route agent. The VISUM route agent gives a route recommendation 
back to the driver agent, which passes the route recommendation to the driver. In this first 
simulation step the driver agent has the single job to pass information. In the second and 
following simulation steps the driver agent fulfils the additional function of updating route 
recommendations to the drivers stored in mobiTopp. 

The next step is the real time traffic simulation performed with VISSIM [7]. The driver 
starts, the vehicle moves through the road network and reaches its destination. All relevant 
simulation data like traffic load, measure-point data etc. are stored in databases. This is the 
basis for forecast generation. The data of the real time simulation is compared with the data 
of the initial assignment. When the difference between the actual status and the expected 
status reaches a defined threshold a new assignment with VISUM is initiated. 

Freight transport is even integrated into the demonstration platform. Because of the 
longer transport distances in freight transport, most vehicles originating in the OVID-area 
leave it. It can be assumed that on a national level the dynamic changing of tour-points does 
not play a comparable role as a reaction on ICT, because time-cycles in production 
planning are already much longer than the duration of severe congestions. Their only 
reaction possibilities within the OVID-area are route-changes. 

More precisely commercial traffic could change tours when some conditions are 
fulfilled: there are no loading sequence constraints and no previously agreed service time-
slots. It is difficult to imagine, that there is a further acceleration of communication 
between shippers and transport companies, which could lead to such tour configuration 
changes in the long-distance transport markets. Instead, planning operations could be 
improved and communication costs could be reduced through ICT. 

5. Scenarios 
In order to show the impact of information services under varying boundary conditions five 
scenarios have been defined. At first there is a basic scenario (P0-case). It represents a 
reference point of traffic state in the study area. It is characterised by a daily recurrent 
congestion caused by a bottleneck such as a bridge over the river Rhine. But there is no 
unforeseen congestion. In the reference case there are no information services, even no 
collective information media like radio. 
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Figure 1: Sequence of actions of a Simulation run 

The second scenario (P1-case) is identical to the P0-case, but an unforeseen traffic jams 
occur on one main road about half an hour before the peak load hour in the morning. This is 
the “worst case” scenario, which causes the maximum time losses. 

In the next scenarios different configurations of information services, pricing and 
organisational regimes are tested. The basic traffic situation is always the same like in the 
P1-scenario, which means: 

• Every day recurrent congestion caused by a bottleneck, 
• Unexpected congestion on one main road. 
In addition, the described information services are tested under varying economical and 

organisational parameters. Further variations are prices of roads and the number of 
information providers. 

6. Conclusions 
A set of components for micro transportation modelling has been developed in order to 
simulate the impact chain following improved information supply in transport. An 
integrated software platform has been constructed to demonstrate the workability of the 
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concept. The simulation of the upper Rhine area with 1.5 million inhabitants meets the 
requirements of future applications in practice. Information processing is substantially 
supported by software agents, which assist individual decisions of drivers as well as 
information suppliers. The whole system allows the performance of intelligent information 
system scenarios as a base for the assessment of the utility of advanced information 
services in road transport. 
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