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INCONTROL ENTERPRISE DYNAMICS
InControl Enterprise Dynamics is a global software company that provides analysis 
and control software for the safety and sustainability of critical infrastructures. Our 
simulation software is used to design, develop, test, evaluate, optimize, control, and 
predict effects for complex infrastructures and logistical processes.

We present our software platform implementation in multiple industry segments:
•     Public transport – Railway simulation 
•     Manufacturing and Logistics – Supply Chain Simulation
•     Urban infrastructures – Crowd Management Simulation 

OUR SERVICES
We support our clients with the ability to plan, design, build and test activities during 
integration, implementation, and operational stages. We deliver our software 
platform and services based on one core engine: Enterprise Dynamics®. We maintain 
high-quality standards of our software platform and services in close cooperation 
with our Partners, Universities, and top-tier Research Institutions.

Our Simulation Software enables you to cope with resources, costs, time, reliability, 
safety, and sustainability. InControl contributes to the above-mentioned challenges 
by delivering:

•   	 PaaS: Simulation Platform as a Service with InControl’s integrated Simulation Plat	
	 form, which can be integrated with customer processes and systems
•   	 SaaS: Software as a Service, our Simulation Software packages to be used by 		
	 customers to analyze their processes and venues themselves 
•   	 Professional Service Project, our Engineers implement and execute simulation 		
	 projects as a service

THE FUTURE OF THE EUROPEAN RAIL TRANSPORT
Climate change, a pandemic virus outbreak, rising traffic demand, congestion, 
increasing urbanization, demographic development, security, and sustainable 
energy supply are some of the major issues that the European Union and the wider 
world are facing. At the same time, good accessibility is necessary for a society to 
function and to ensure economic development, job creation, and housing supply. 
Tackling these challenges calls for the railway sector to take on a larger share of 
transport demand in the next few decades.

According to the European Rail Research Advisory Council (ERRAC), the railway 
sector will become the backbone of Europe’s sustainable mobility system – for both 
passengers and freight. For passengers, the objective is to offer easy, affordable, and 
seamless access to a range of sustainable door-to-door mobility options. For the 
freight customer, the vision is to transform rail freight into a high-performing, efficient, 
and sustainable backbone transport system for a European multimodal logistics 
industry. Achieving that vision requires consideration of the stages between today 
and the future.

In 2030 rail systems need to interact with other transport modes and with local, 
regional, national, and European economic activities in transformational societal 
changes and trends. Safe, reliable, comfortable, and efficient rail mobility services will 
influence and benefit many different areas, such as lifestyle, spatial planning, citizens’ 
everyday experience, health, sustainable flows of material goods and generate a 
better general standard of living (ERRAC, 2017).

The three key challenges for the rail sector are:
•   Attractiveness and convenience
•   Capacity
•   Sustainability and Security
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EXPERIENCE THE FUTURE OF RAIL TRANSPORT WITH SIMULATION 
The railway sector will see steady growth for the foreseeable future. Innovative meas-
ures are necessary to cope with this projected growth of transport demand. If tra-
ditional measures have been utilized already, rail operators and infra managers will 
have to focus on innovative approaches. However, the impact of innovations brings 
uncertainty to the decision-makers and experts involved. Simulation can be used to 
significantly reduce this uncertainty. As rail utilization increases, optimization of the 
capacity allocation is vital in the railway industry. Using railway simulators, planners 
can improve their capacity analysis. However, a highly utilized railway network will be 
vulnerable to disturbances. Simulation software is the solution.

A simulation model is a digital representation of a real-world system with modeling 
of all actors, assets, systems, and processes involved, i.e., a so-called simulated 
digital twin. It can be used to assess both past and current performance of a system 
as well as predict future performance.

Simulation can be used to design, develop, test, evaluate, optimize, control & predict 
the effects of new solutions and/or systems that are a result of digital transformation. 
It has been proven to be an indispensable decision support tool for solving 
challenges in various industries. Simulation brings customers insights into their 
processes, increasing accuracy while decreasing uncertainty, mitigates risks, and 
can be part of cost reduction and efficiency programs. As organizations become 
more and more data-driven InControl’s simulation models can be generated from 
company data automatically and therefore reducing the time needed for modeling 
and increasing the amount of time available for experimentation and what-if 
analysis.

Simulators are a key tool for rail network managers when performing, for example, 
punctuality and robustness analysis of train schedules and/or simulating passen-
ger flows at new stations and transport hubs. Simulation is also used by rail network 
managers for safety, capacity, and energy analysis of (future) infrastructure.

Railway infrastructure of The Netherlands
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RAILWAY SIMULATION
For over 30 years, InControl develops innovative customized railway-traffic simulators 
and has grown to become an expert in railway simulation. InControl’s simulation 
software is a key tool when analyzing a railway system’s (future) performance, 
studying the effects of innovations like ERTMS, ATO, or TMS or when simulating 
passenger flows at public transport hubs and urban infrastructures.

By uniting the Enterprise Dynamics® simulation platform with customer applications, 
tooling, and datasets, InControl creates large-scale multi-resolution (microscopic/
mesoscopic) multi-purpose railway simulators, which can be used for:

•   	 Simulation studies 
•   	 Investigate the effects of new technologies and their impact on punctuality, 
	 capacity, reliability, safety, and energy efficiency
•   	 Innovation support

TRACK RECORD INCONTROL
InControl’s latest Dutch railway simulator application developed for ProRail, the 
Dutch infrastructure manager, allows users to simulate and visualize large net-
works on a microscopic level (i.e., tracks, switches, signals, etc.). The application 
supports users by automatic generation for a complete simulation model and 
therefore reduces the lead times and effort needed for performing simulation 
studies, from company data sources containing:

•    Infrastructure data (e.g., tracks, signals, switches, routes, and slopes)
•    Rolling stock data (acceleration and braking, “circulation”)
•    Train schedules (arrivals, departures and connections)
•    Traffic control configuration data

The application models virtually all relevant and significant aspects of a railway 
network. Signals, interlocking, switches and intersections work according to their 
real-world characteristics. The application supports both the Dutch NS’54 and Euro-
pean ERTMS safety systems and implements the ATB-NG and ETCS train protection 
systems. 

The movement of trains in the application is modeled according to their physical 
characteristics and external factors (slopes, resistance and power supply). The effect 
of human factors on the operations is modeled by different kinds of train operators 
and train dispatcher agents. Together, these components form a realistic railway 
simulator.

Visualization of Railway network

Time-Distance diagram
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Output components like train graphs (distance/time, speed/distance & height/dis-
tance) and track-occupation diagrams allow the user to evaluate the quality of train 
schedules and infrastructure easily. Extended logging on the other hand allows users 
to create their visualizations and perform statistical calculations/analyses on the 
simulated realization data.

The railway simulator supports:

1.	 Technical Innovations:
	 a.	 Implementation of Automatic Train Operation (ATO), Traffic Manage		
		  ment System (TMS), Driver Advisory Systems (DAS) (decision support 	
		  systems): Improve punctuality, capacity, reliability, safety, and energy 	
		  efficiency
	 b.	 Preparation of the implementation of ERTMS European safety system: 	
		  improve safety and capacity. Investigate, develop and test ERTMS hy		
		  brid level 3; additional benefits to current ERTMS implementation
	 c.	 Evaluation of the performance of AI algorithms (e.g., agent models for 	
		  train drivers) in a simulated environment
	 d.	 Improvement and optimization of the Energy supply system:  matching 	
		  and validation of demand vs. available capacity

2.	 Improvement of timetable and infrastructure design: improving (passenger) 	
	 punctuality, solving network bottlenecks, meeting capacity demands, 
	 reliability, and safety levels.

3.	 Serious gaming (Train employees, perform Human Factor studies, and 
	 evaluate procedures and processes during large-scale multi-application 	
	 gaming sessions, using a distributed simulation environment).

3D Visualization Railway Simulator

ETCS DMI
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CROWD MANAGEMENT SIMULATION
By 2030, railway stations are starting to transform into multimodal mobility hubs. Most 
passenger journeys are made with multimodal e-tickets, and passengers want to 
move seamless between different modes of transport. 

To achieve this vision by 2030, public transport terminals (air, rail, bus, metro, car 
service) have many goals, including: 

•   	 Optimizing passenger and vehicle flow
•   	 Improving passenger experiences
•   	 Keeping passengers safe

InControl’s Simulation software Pedestrian Dynamics® enables you to  create a 
model of the complete infrastructure for passenger handling or smaller mod-
els focusing on specific areas. An integral model will indicate the complexity 
and dependency of all terminal elements; local models focus in more detail on 
movements in specific areas or processes, including line queuing.

Pedestrian Dynamics® includes various demographic algorithms offering solu-
tions providing insights to get a more efficient, passenger-friendly, and safe ter-
minal including passenger flows and potential bottlenecks. InControl’s software 
is innovative by making use of real-time data from cameras and sensors; which 
is the combined strength of simulation and emulation!

Simulation provides additional insight to ensure informed decisions for safe 
crowd management and cost savings. It enables you to evaluate use cases 
and prevent failures. InControl provides you with to-the-point data, 2D and 3D 
visualization to present the outcomes of different scenarios and the 
effect of each decision in a way every stakeholder understands and can link to 
what is happening at the terminal. 

In public transport environments, Pedestrian Dynamics® simulation software 
is used to model and simulate pedestrian flows in small- or large-scale infra 
structures.

 
The software is typically applied to:

•   	 Model passenger flows in existing or new stations and transport hubs, to assess 	
	 the Level of Service at platforms, around stairs & escalators, in the station hall, 		
	 around check-out systems, etc
•   	 Assess design plans for new stations or re-construction plans for existing stations
•   	 The software can handle many types of input data and can be connected to 		
	 other systems. Data from digital counting systems in the station can be used to 	
	 validate and calibrate the simulation model. Further digitization of stations in com	
	 bination with simulation models enhances the quality and robustness of preditive 	
	 analytics
•   	 Not only infrastructural designs but also preparations for events causing 
	 an incidental high pressure on the public transport environment can be 
	 tested using simulation. Using pedestrian models temporary crowd- 
	 management measures can be tested beforehand
•   	 The software allows the user to model multimodal transportation hubs as a 
	 complete model including bus, tram, metro, air, harbor, sea, and train systems, 	
	 but also bike storage and car parks

3D Visualization Crowd Managment at train station
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