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1. Executive Summary 

The purpose of this document is to describe the analysis of the PoliVisu solution based on the selected pilots 

towards an experiment based policy making.  This is the design that corresponds with the first iteration of 

the project to be delivered in September 2018. Consecutive iterations will bring more detail and a wider 

scope. This iteration delivers a context diagram depicting the current view on the PoliVisu system, a set of 

use cases and process flows for the most important parts of the process. By delivering these views, the 

vision of the Policy Platform materializes and helps the partners of the project to work towards the common 

goal. 

The context diagram below shows the system under consideration as a single high-level process and then 

shows the relationship with categories of actors. It illustrates how those actors interact with the Policy 

Platform.  All data and visualizations that are used in the process of policy making is called Wisdom. 

 

Figure 1: Policy Platform Context Diagram 

For the different pilot cities, the more detailed activities to be carried out in this phase are: for Ghent to 

determine the location of the housing of the students in the perspective to improve quality of student 

housing, improve mobility for students and improve the accessibility of local businesses (for students); for 

Pilsen it is important to improve planning of roadworks, have better urban traffic monitoring and more 

accurate traffic prediction; for Issy-les-Moulineaux to focus on building a good visualisation on the historic 

and current traffic to be able to assess impact of major roadworks nearby. 
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2. Introduction 

In this deliverable, we want to develop the functional design for the first pilots’ iteration towards the 

PoliVisu policy experimentation model. This is the goal of the present deliverable as well as of D3.6, D3.7, 

and D3.10 where we will develop the functional design for the four iterations while pilots go through the 

PoliVisu policy making cycle (see also deliverables 6.1 and 7.1). Within this family of deliverables we will 

present how the PoliVisu pilots intend to work in coherence with the Policy experimentation model and with 

big data. 

This document and similar documents in the future (D 3.6, D 3.7 and D 3.10) will describe the experiment 

based policy making aspect, the requirements and functional design. These four similar structured reports 

will be part of the agile design, development and test approach in PoliVisu as described in D 7.1.  As such 

they describe the PoliVisu solution based on the selected pilots towards a policy making embracing co-

creation and based on big data. 

Within this framework, use cases are generated and translated into business processes in Business Process 

Modelling Notation (BPMN) where needed extra functional and non-functional requirements will be 

gathered according to the schema below that also introduces the system made up of the PoliVisu policy 

making model based, the infrastructure to collect, fine tune and create smart visualizations for appropriate 

big data sources, and the processes and tools to handle policy making using mentioned policy making model 

(called Policy platform from now on). The technical partners and the pilots and other key actors are 

involved. 

 

Figure 2: Functional Analysis approach 

At this stage of the project we can consider two main kinds of activities as defined by the pilot cities that 
require functional analysis: 

1. Description of functional needs for data gathering, processing and preparation of useful (big) data 
sets required for policy-making processes; 

2. Description of functional requirements for tools for policy-making and their uses 
Each pilot in PoliVisu has planned its work according to the specificities of the context and the mobility 

problem identified as the referent one for the PoliVisu project. It is clear that each of the pilots starts its 

activities at a different point of the Policy making process (either policy design, policy implementation or 

http://www.bpmn.org/
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evaluation). Independently of the step at which they planned to start their PoliVisu activities, their work in 

this first iteration is focused on (big) data collection, assessment, and preparation and on the collection of 

requirements for tools and their uses. This first iteration represents, therefore a sort of preparation to enter 

the policy making work the “PoliVisu way”. 

3. Business & functional design  

Evaluating the needs expressed by the pilot cities as defined in the scenarios shows a big need for data that 

enables policy making within the PoliVisu Policy making model.  Such needs are: for Ghent, working on 

problem analysis at the early stage of Policy Design, data needs are related to location of the student 

housing and traffic; for Pilsen, working on monitoring the implementation of the Mobility plan (Policy 

implementation) there is a need for real time traffic data and information; also in Issy-les-Moulineaux, 

working on monitoring the implementation of the national policy, more detailed traffic data and info are 

required. This will be a focus point for this phase.  Next to that, the longer term view of the complete system 

is described. 

3.1. Context Diagram1 

In order to develop a context diagram, we first identify the key involved actors. 

Key actors Specifications 

Data and process experts Data Scientist: responsible for analysing different sources of data and 

by combining, correlating and processing them generate new 

information and insights. Works more in the 'prototyping' phase of the 

data process. 

Data Engineer: responsible for creating the tools and processes to 

create the data - builds an industrial process to make sure data as 

described by the data scientist can be loaded at regular intervals 

depending on the data sources. 

Data Operator: responsible for running the tools that generate and 

update the data 

Process Engineer: responsible for tuning the processes involved in the 

policy making to fit the local specific situation. 

                                                           
1 For more info on Context Diagrams, check 

http://www.modernanalyst.com/Careers/InterviewQuestions/tabid/128/ID/1433/What-is-a-Context-Diagram-and-
what-are-the-benefits-of-creating-one.aspx 
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Mobility related services 

providers 

Traffic Modeller: responsible for updating the Traffic Model and 

perform simulations to the model to check impact of certain scenarios 

Mobility Manager: Interested in getting latest information related to 

mobility in case of an emergency or problems with the traffic flow.  

Can in some cases also enter temporary measures that have impact on 

traffic related to an emergency or for events. 

Policy makers Policy maker: have the power to make or update policy goals and tools 

Policy designers and analysts: experts in policy modelling and analysis 

who make request of specific information and visualization; they 

design the policy, monitor the implementation and work with 

simulation models to propose solutions that are considered by policy 

makers 

General public Citizens: Anybody that is interested to get information and making 

suggestions 

Others:  may be observers from other contexts or scientists interested 

Table 1: Actor categories 

These actors interact with the Policy Platform having different needs, requirements, and feedback from and 

towards it. 
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The context diagram below shows the system under consideration as a single high-level process and then 

shows the relationship that the system has with other external entities (systems, organizational groups, 

external data stores, etc.). The Policy Platform here being a generic environment that can be implemented 

as a collection of loosely coupled components to be used by the individual pilots in various configurations 

together and within the PoliVisu policy making model. In particular it illustrates how different categories of 

actors interact with the PoliVisu platform. 

 
Figure 3: Policy Platform Context Diagram 
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3.2. Use Cases2 

Analysing the scenarios from D6.1 and the policy making model from D3.2, this is the set of use cases. In the 

next section, for every use case a process flow will be created. 

The open arrow between e.g. a Traffic Specialist and a Public User means that a Traffic Specialist is a more 

specific actor than the Public Actor.  So all use cases for a latter are also relevant for the former.   

 
Figure 4: Use cases 

 

  

                                                           
2 For more info on use cases check http://www.agilemodeling.com/artifacts/useCaseDiagram.htm  

http://www.agilemodeling.com/artifacts/useCaseDiagram.htm
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3.3. Process Flows 

3.3.1. Use Case: Consult Mobility Info 

Any user can consult the Policy Platform to get mobility information.  This can be all kinds of things made 

available, such as traffic, housing, pollution.  As there is not really a process involved, a process flow does 

not provide extra info. 

3.3.2. Use Case: Make Improvement Suggestion 

This use case allows people to make suggestions for updates to policies or measures triggered by policies.  

Important is that a citizens can also consult and up/downvote suggestions that have already been made. 

 
Figure 5: Process Flow Make Improvement Suggestion 

 

3.3.3. Use Case: Provide Feedback 

People from the general public can give feedback about proposals related to policies, measures and 

scenarios.  This feedback can be explicit and direct e.g. through a website and less direct by posting on social 

media or even implicit through behavior triggered by the update to e.g. traffic in the city. 

 
Figure 6: Process Flow Provide Feedback 
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3.3.4. Use Case: Update Wisdom 

The combination of all data and visualisations needed in the Policy Platform is called the Wisdom3. 

Due to its nature, the set of activities to gather data and turn them into information for our model can be 

split into 3 categories. The first category contains actions that are more exploratory in nature. They are 

modelled in the Data Exploration Process.  Data scientists will combine new and existing datasets (including 

services, streams, etc.) with appropriate prototype visualizations to answer the questions from the pilot 

cities. The second category needs to deliver an industrial, repeatable, efficient process for a data operator to 

combine and process multiple datasets and make meaningful information available to the organization.  In 

the industry, this kind of processes are called ETL (Extract, Translate and Load). Traditionally, all data would 

be transferred into the system being built.  In the case of more modern systems like PoliVisu, also services 

that make data available will be taken into account, described in the Update ETL and Visualization section. 

The third category contains all steps to make that data available to the system and the users.  More on that 

in the Populate and Maintain Wisdom process flow.  

 

 
Figure 7: Process Flow Update Wisdom 

                                                           
3 Wisdom: The body of knowledge and experience that develops within a specified society or period. See 

https://en.oxforddictionaries.com/definition/wisdom 
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3.3.4.1. Sub process: Data exploration 

 
Figure 8: Process Flow Data Exploration 

3.3.4.2. Sub process: Update ETL and visualization 

 
Figure 9: Process Flow Update ETL and visualization 

3.3.5. Use Case: Populate and Maintain Wisdom 

As the 3 sub processes as very much linked to the types of data that will be used in the project and we will in 

first phase focus on data exploration, they will be worked out in more detail in the coming cycles. 

 
Figure 10: Process flow Populate and Maintain Wisdom 
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3.3.6. Use Case: Design Policy 

For work related to policy, the distinction is made between actions related to Policy Goals and Policy 

Measures.  A Policy Goal is what needs to be accomplished, e.g. less pollution, less cars in the center,... 

Whereas a Policy Measure is what you do to achieve the goal. E.g. introduce a LEZ or restrict parking.  In the 

first iteration the design efforts target mainly activities around Policy Measures.  Whenever an update is 

needed, the Policy Designer needs to determine whether a goal /and or an instrument is to be 

updated/expanded or created.  

 
Figure 11: Process Flow Design Policy 

3.3.6.1. Sub process: Update Policy Goals 

This is considered out of scope at this stage and will be worked out in next phases. 
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3.3.6.2. Sub process: Update Policy Measures 

Depending on subject and local situation, the processes to Update Policy Measures will be different.  This is 

an example and will be tuned per the local situation. In this example a policy designer finetunes a couple of 

scenarios, optionally asks for feedback to the general public and generates proposals for the selected 

scenarios.  Those proposals can again optionally be sent to the public for feedback before being presented to 

the policy decision maker to make the final call. 

 
Figure 12: Process Flow Update Policy Measures 

 

3.3.7. Use Case: Implement Policy  

3.3.7.1. Sub process: Verify Policy Goals 

This is considered out of scope at this stage.  In next phases, this will be worked out. 

When the policy is updated, it is implemented and monitored to make sure the impact is positive.   
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3.3.7.2. Sub process: Implement Policy Measures 

At this stage, this process flow is still very high level. The visualization updates are prepared and published 

together with the policy update to the public.   At regular intervals the city administration monitors the 

feedback and assesses the policies. 

 
Figure 13: Process Flow Implement Policy Measures 

3.3.8. Use Case: Evaluate Policy 

 
Figure 14: Process Flow Evaluate Policy 
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3.3.9. Use Case: Update Traffic Model 

The idea behind the Traffic Model is that it holds the information about the current traffic data based on 

road sensors, ANPR cameras, traffic incidents as well as the predicted information taking into account 

planned roadworks and closures for e.g. events.  An update to the Traffic model can be triggered by a 

request for temporary change, updates coming from the sensors, incidents,... In some cases, updates from 

systems such as sensors can be handled in an automated way without interaction from the traffic specialist. 

 
Figure 15: Process Flow Update Traffic Model 

3.3.10. Use Case: Simulate Update to Traffic Model 

This functionality helps making decisions related to traffic.  An update to the traffic model can be simulated 

and the impact can be assessed. 

 
Figure 16: Process Flow Simulate Update to Traffic Model 

3.3.11. Use Case: Request Temporary Change 

Here a request for a temporary change can be made by e.g. an event organizer to close part of the road 

network.  After an investigation of the impact and possibly some loops to iron out the details, the traffic 

model is updated to reflect the future closure.  This helps both the public as the city administration to take 

that future traffic state into account.  Eventually, signs are placed to make sure real traffic follows the 

model.  Depending on the city, this can be done by the event organizer or local authorities. 
 

 
Figure 17: Process Flow Request Temporary Change 
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4. Link analysis to scenarios 

4.1. Pilsen 

4.1.1. Policy Goal 

The current view on relevant policy goals for Pilsen is 

1. Reduce impact of roadworks 

2. Reduce traffic congestion by better use of infrastructure (through visualizing real time traffic) 

 

The target is to develop tools usable for every phase of policy making such as efficient traffic planning, 

prediction of roadworks for better coordination and for monitoring current traffic in real time. 

These tools will help to achieve the general goal which is a better traffic situation in Pilsen. In the first place 

there will be reduced impact of roadworks to public in Pilsen. Financial and time benefit for the city is also 

expected due to better coordination of roadworks. 

Secondly, better traffic planning as in creation of new roads, adjusting number of lanes, traffic controller 

programs,  etc., based on simulations in tools using big data will help in city traffic development. 

Monitoring of current traffic will help the public and the transport companies in the daily decision process 

on which route to choose.  

On top of that, these tools and visualisations will help tremendously in evaluating the impact of realized 

policy decisions. 

4.1.2. Which use cases are relevant for cycle 1? 

 
Figure 18: Relevant Use cases for Cycle 1 for Pilsen 

4.1.3. Requirements  

In the first phase Pilsen will try to: 

1. Define the functionality of developed application/tools 

● Gather Requirements of future users; 

● gain statements on feasibility from technical partners - is it possible to calculate traffic in 

real time, will the detectors be involved, which parameters are changeable, etc. 

● defining features and visualisations; 

● setting milestones and evaluation. 
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2. Get traffic sensor data in usable form 

● Engage DATEX II reading and conversion tools; 

● data analysis for the reliability and usability; 

● solve data storage; 

● possibility of an optional API. 

3. Visualize some data as heatmaps 

● Get a sample of real city data - traffic data from Municipal Police, traffic events from JSDI4; 

● create prototype app for closed testing. 

4. Improve current traffic model 

● Definitions of requested improvements - spatial alignment, bi-directional visualization, 

regular calibration and maintenance; 

● relevant data gathering – street chart, sensor data; 

● setting up a continuous maintenance. 

4.2. Issy-les-Moulineaux 

4.2.1. Policy Goal 

In the framework of PoliVisu, as reported in the D6.1 scenarios, Issy works on two scenarios strictly related 

to traffic management and information and communication policies to improve mobility:  

● Define/calculate the situation of traffic in the City and the surrounding region; 

● define the impact of long term roadworks on transports and mobility; 

● react to urgency situations; 

● influence the driving behaviour in case of exceptional situations; 

● stimulate “greener” and more durable behaviour of users. 

● involve companies in motivating employees to change behaviour and to define plans about it 

The final goal of Issy-les-Moulineaux is to improve mobility and transports services by combining pilot 

activities on the field and a sensibilisation-education-information approach involving the main stakeholders, 

including the public, based on available (big) data. 

To this end, Issy would like to refine existing policies or to design new ones, if necessary. The goals are: 

1. Reducing the number of cars on the road; 

2. informing and communicating to the general public about alternative solutions during the 
roadworks to limit the overall impact of the roadworks; 

3. involving companies to stimulate greener mobility behaviours (eg. carpooling); 
4. promote usage of existing transport services, potentially resulting in a multimodal shift 

 

                                                           
4 JSDI - The integrated Traffic Information System for the Czech Republic 
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4.2.2. Which use cases are relevant for cycle 1? 

 
Figure 19: Relevant Use cases for Cycle 1 for Issy-les-Moulineaux 

The two main use cases that mostly apply to Issy’s strategy are: 

 

- Evaluate policy, where the impact on traffic in Issy-les-Moulineaux of the massive roadworks in Paris 

will be evaluated; 

- update Wisdom to get adequate data and visualizations (see next section).  This to allow users to be 

aware of all existing services, facilitating the reduction of cars and a multimodal shift. 

 

4.2.3. Requirements for Data Scientists 

In this phase, it would be useful and interesting to have a map of the city of Issy and neighbour cities 

showing the historical traffic situation in the area (with coloured lines according to congestion) together with 

useful informations as POIs (as real time car sharing, bike sharing and parking availability). A clear 

visualisation of traffic with an easy to use visualisation showing the changes in traffic, urgencies and traffic 

impact is needed. 

4.3. Ghent 

4.3.1. Policy Goal 

As stated in D6.1, the first objective of the Ghent Pilot is to find the housing locations for the students.  This 

is completely contained in the use cases related to updating the Wisdom.  The main goal of the first scenario 

is to be able to take the student accommodation more into account when it comes to future student housing 

policy choices. This can also be useful for future and more general housing policies, such as the price policy 

concerning houses and the separation between family and student housing. 

 

For the first iteration, the main policy goal for Ghent, is to ensure that the city remains liveable for the 

coming years. As the student numbers grow year after year, a healthy mix between student houses and 

family homes is needed to guarantee a liveable and sustainable city. 

 

As a first step that is visible to the outside world, a “non sensitive” case was selected where we could gather 

data and publish a visualization on the web. 
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In the iterations that will follow we will investigate two different policy areas, being mobility and economy. 

Here, the goal is very similar to the one we stated in the first iteration. For the mobility theme, we want to 

take the (big) student population into account when formulating new mobility plans of policies (such as for 

example, planning new bicycle lanes, changing drive directions etc.). In our third scenario in which we will 

investigate the economical impact of the students, the main goal for Ghent is to have a clear view of the 

impact of the students on the local economy in order to rethink or to create policies that take this (for now 

‘hidden’ population into account). 

 

For the iterations mentioned above, Ghent has defined two other policy goals: 

- Ghent wants to improve the traffic flows in the city centre. When the city designs new 

infrastructural works or adjustments, it is nearly impossible to take the mobility patterns of the 

students in account, as there is no information available at the moment. With a better 

understanding of the mobility patterns of the students, a better and safer traffic in the city  

- In a later stadium, in which the city wants to find out what the economic impact of the students is on 

the economy of the city (i.e. consumption patterns, popularity of different cultural hangouts, ...), the 

city aims to find out which places in the city have a lot of potential to start economic activities, 

whether or not with students as a target group.  

 

4.3.2. Which use cases are relevant for cycle 1? 

 
Figure 20: Relevant Use cases for Cycle 1 for Ghent 

4.3.3. Requirements for Data Scientists 

For the first iteration, Ghent needs to evaluate the existing datasets (as stated in D6.1) and will also try to 

generate new data in order to get a clear view of the housing locations of the students throughout the city. 

To reach our goal (stated above), it would be ideal to have a map in which all the (known) student 

populations are visualised.  

 

In further stages, during the investigation of the impact of the students on the mobility and economy, it 

would be useful for Ghent to develop different heatmaps, in which clear we can clearly distinguish the share 

of the students in the overall mobility/economy of the city.  

4.4. Flanders - “Last night a D.J. saved my life” case 

4.4.1. Policy Goal 

The VSV (Vlaamse Stichting Verkeerskunde - a Flemish not for profit organisation dealing with traffic safety) 

launched between February and April 2018 a media campaign to raise awareness about the inter vehicle 

distance that should be respected. The distance is specified as the “two seconds rule”. The driver visualizes a 

point on the road where the vehicle in front of him passes and then counts the time until he passes the same 

point. To make it easier to count the two seconds the campaign has launched the catch phrase “Last night a 
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D.J. saved my life” referring to the American eighties song The campaign is supported by a TV spot with the 

Belgian D.J. Peter Van de Veire, radio spots, posters on the back of trucks and on the roadside.  

4.4.2. Which use cases are relevant for cycle 1? 

 
Figure 21: Relevant Use cases for Cycle 1 for Flanders 

4.4.3. Requirements for Data Scientists 

The VSV like to evaluate if the campaign was successful by measuring if there was an improvement in the 

maintained inter vehicle distance. The presence of a roadside poster is another dataset that needs to be 

correlated with the inter vehicles distances in the neighbourhood to evaluate it they are effective.  

To measure the time between two vehicles the data from ANPR cameras is used. Only the place and time of 

a vehicle passing is stored. No data about the license plate (not even anonymized) or vehicle characteristics 

is added to the dataset. 

Inter distances of more than five seconds are not relevant for the research question and can be ignored. 

The succeeding detection of two license plates does not necessary mean that they are relevant for the 

interdistance of two vehicles. There can be a fault in the reading of the plate resulting in two plates for the 

same vehicles. Cameras that have a dual line view are not valid because we can have two vehicles that cross 

in opposite directions. We know which cameras see two lanes. Parked vehicles are also a possible cause for 

faulty detection.  

When we consider the detection by cameras that are in a trajectory this kind of errors does not occur in the 

dataset, the vehicles are detected at two places. Once again, only the times of recognition are stored. In this 

data set we have the average speed which is useful to evaluate the interdistance. Disadvantage of this 

dataset is that we have less data. 

5. Requirements for the system that are not directly linked to use cases 

5.1. Related to data 

● All data is described by meta data, helping the users to figure out which datasets can be used for 

what purposes.   

● Over time, the system should learn what kind data is relevant for which decisions and suggest this to 

the users. 
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● Access to data should not mean copy data into the PoliVisu system and use it.  The system should 

also allow connecting to and using data through existing (potentially 3rd-party) services. 

● All personal data should be anonymised, encrypted, stored secure. Subjects should be informed data 

about them are being collected and will be used in Polivisu. 

 

5.2. Related to the system 

● System should be flexible to allow different cities to cherry-pick components from PoliVisu and 

combine with existing components. 

● Process should be flexible to allow cities to finetune based on their needs without the need for 

updates to the code.  Updating a BPMN should change the behaviour of the system. (actually part of 

use case “Update Policy Making Process”). 

 

 

 

6. Conclusion 

In this version of the functional analysis, the boundaries of the Policy Platform are defined.  This brings 
clarity to the teams as to what will be built during the project.  Next to that, the current view on the use 
cases shows in more detail what will be enabled for the different actors.  For the use cases most relevant in 
the initial phase, process flows are created. 

Next steps will dive more in detail on the most important use cases as well as bring more clarity around the 
processes involved in updating Policy Goals.  
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