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Executive Summary
The metropolis of Brussels is one of the three territories involved in the bIoTope project. Connected
objects, data collection, data publication, date re-use and interoperability are at the heart of the
digital services strategy of the metropolis.
The pilots deployed in Brussels have been designed to prove how the standards and tools developed
within bIoTope enable an easier creation of innovative business processes based on the IoT, in the
context of public/private sectors collaboration.
Deliverable Scope
This deliverable presents 3 pilots (2 already deployed and 1 to be deployed):
1. The Safety Around School use case (v1 is already deployed)
2. The Waterbus use case (v1 is already deployed)
3. The Smart Parking for Disable People (v1 is to be deployed by mid 2018)
We will first remind how the use cases meet the smart metropolis strategy, the expectations of the
different stakeholders, and which services are provided. Hardware and software solutions
contributing to the services are then described: some are existing, others have been designed for the
purpose of the pilots, some are managed by the metropolis, others are managed by our private
partners.
A focus will be made on the integration of the bIoTope building blocks, mainly in the ‘Safety Around
School’ use case (that is at an advanced stage compared to the others). In particular, it includes the
implementation of the IoT gateway based on the O-MI and O-DF standards – that enables to publish
data coming from heterogeneous systems – and its registration on the bIoTope marketplace (referred
as IoTBnB) for discovery purposes.
Finally, for each use case, we will detail the next steps and upcoming features to be deployed.
The building blocks of the bIoTope reference architecture (from Deliverable 2.4 v1.2) that this deliverable
contributes to:
Legend:
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Figure 1 - Reference Architecture

Key Achievements
For a better overview, we organize the key achievements and contributions of this deliverable into several
areas:
Table 1: Contribution of Use Cases to bIoTope context

Contribution Area

Integration

Innovation
Technical

Exploitation

Description
§ Although we are still facing some implementation issue with the use of the OMI/O-DF reference implementation, Safety around School use case has already
implemented a first release that needs to be improved. Let us note that the
WARP10 platform (managed by one of the bIoTope partner) is also used.
§ For the Waterbus case, the boat location is now graphically represented on the
service web page as well as the scheduled translated in General Transit Feed
Specification(GTFS) which is a common format for public transportation
schedules and associated geographic information.
Safety around School and Water Bus use case design lays the foundation of a better
collaboration between the public and private stakeholders, thanks to the
interoperability of the bIoTope ecosystem.
Implementation by the metropolis team of the bIoTope building blocks (including
the O-Mi gateway) on the local servers.
§ The Safety around School use case and the Smart Parking for Disable People
use case could be re-used or replicated in other districts/territories by
following the same approach.
§ Waterbus has to integrate the publication of vessels’ real-time geolocation in
Automatic Identification System (AIS) format into OMI-ODF format, allowing
the reuse of such translation in any other tracking system used on ships and
by vessel traffic services (VTS) somewhere else.

© 688203 bIoTope Project Partners
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1. Introduction
1.1. Context
The document intends to describe the use cases related to Brussels, these use cases have been carefully picked
together with the Regional Government IT department.
The cases we will pass to describe are meant to make Brussels a Smart city.

1.2. Structure of the document
The document will describe each use case in a specific chapter:
•

Chapter 2: The Safety Around School use case

•

Chapter 3: The Waterbus use case

•

Chapter 4: The Smart Parking for Disable People use case

Each chapter and use case will cover:
•

the services to provide in the Pilot

•

the hardware and software solution deployed (or to be deployed)

•

the integration within the bIoTope ecosystem

•

the future developments

1.3. Changes in Pilot Use Cases for Brussels
We encountered some problems at the level of the Brussels use case. The project needed to reshape the use
cases that will be utilized for the evaluations within the Brussels smart city pilot due to availability of
infrastructure, and synchronization with other initiatives being conducted within the Brussels region.

Figure 2 - overview of history of changes in Pilot Use Cases

The use cases for the Brussels pilot have been refocused such that the core bIoTope functionalities will still be
fully evaluated using the resources and city facilities available during the final 18 months of the project:
•

M12: Mobility for bikes use case has replaced Emergency Guidance and Smart Parking use cases

•

M15: Water Bus use case has replaced Mobility for bikes use case

•

M25: Smart Parking use case is reappearing with a focus on disabled people as end users
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2. The Safety Around School use case
2.1. Context
The purpose of this use case is to improve the safety
of students around the school and on the way to
school.
The challenge: most traffic accidents in Brussels can
be grouped according to the following scenarios:
• Dangerous overruns
• Excessive speed
• Loss of control curve
• Pedestrian crossing
• Distraction of the opponent to the pedestrian
• Vehicle turning left This
This use case proposes to improve the safety around
the schools:
• by reducing the number of vehicles (notably
by organizing co-mobility or by diverting
traffic)
• by informing children and parents about the
dangers around the school
• by advising children and parents to select a
specific and safer itinerary.
• the school

2.2. Services to be provided by the pilot
The table 2 is describing the main core requirements (both functional and technical) expressed and required
for this use-case.
Table 2: Requirements Safety Around School

Index

Requirement

Short Description
Req_SAS_Brussels_1

User Notification

• A user can visualize all notifications received and can create notifications
Req_SAS_Brussels_2
Map View
• A user can visualize his position on the map
• A user can visualize mobility information (based on “transport mode” indicated in the use
preferences)
• A user can visualize POIs (POIs are managed thru the web site)
Log Issue and reasons for them
Req_SAS_Brussels_3
• A user can visualize issues on the map. By clicking on an issue, a popup display issue theme and
description
Req_SAS_Brussels_4
Define and selected predefined routes
•

A user can visualize all its predefined routes

© 688203 bIoTope Project Partners
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• A user can create a route. A route name is required.
• A user can delete his owned routes
• A user can update his owned routes. He can change the name of the route
• A predefined route is composed on many points. Some points are eventually “Stops”.
Create Group
Req_SAS_Brussels_5
• A user can visualize all groups of which it is part as owner of the group OR as invited on the group
• A user can create a group. A group name is required.
• A user can delete his owned groups
• A user can update his owned groups. He can change the name of the group
Req_SAS_Brussels_6
Create and make usage of Co-Mobility sessions
To prepare co-mobility:
- A user can create a predefined route by specifying different points of passages. (see 3.5
Predefined routes)
- A user can create a group with one or more students (see 3.6 Groups)
To start a co-mobility session:
- A user must select a predefined itinerary and a group. The predefined itinerary is showed on the
map.
- A user starts the co-mobility session by clicking on “Start session” button. A notification is send to
all group members. The notification contains link allowing to accept or refuse the invitation
- “Start session” button is only available when the session is not yet started. “Start session” button
switch to “Stop session” when the session is started.
The number of members in the group and the number of members currently joining the comobility session are displayed (Example : “2 of 4 members”)
To join a co-mobility session:
- A user can join a co-mobility session by clicking on “Join session”. “Join session” button is only
available when the session is started.
To stop a co-mobility session:
- A user can interrupt the co-mobility session by clicking on “Stop session” button.
- A co-mobility session is stopped when the group arrived to the school. Depending on user
preferences, a notification is send to parents of all group members.
Req_SAS_Brussels_7
Create Gamification (feature to be implemented within v2)
A user can visualize the gamification scoring1 (Inspiration:
Gamification points can be attributed to users depending on the activities realised:
Activities
Points
- Starting a co-mobility session
500
- Joining a co-mobility group
300
- Creating an issue
100
- Walk to the school
30 (/km)
- Bike to the school
30 (/km)
- Take public transport to the school
10 (/km)
Calculate and select an itinerary
Req_SAS_Brussels_8
A user can calculate an itinerary
o from the current position, the home address, the school address
o to the home address, the school address or other location in Brussels
o based on transport mode : walk, bike, public transport, car
-

1

https://www.swarmapp.com/)
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2.3. Hardware and software solution deployed
2.3.1. Description of the partner in charge of the development of the smartphone application
HOLONIX was established in 2010 at the Faculty of Engineering Management of the Polytechnic University of
Milan. HOLONIX is one of the 21 official spin-offs of the Polytechnic University of Milan. HOLONIX, as bIoTope
partner, was in charge of developing the end-user smartphone application.

2.3.2. Description of the integration of content coming from various content providers
As all the components are not yet implemented, this section is intended to provide an overview of the planned
content integration as shown in Figure 3, that will be done in the version 3 of the use-case.

1. Nearly real time data coming from Orange,
Waze and the Mobile App are pushed to a
database. These 3 sources are using (nearly) real
time information.
2. The aggregated information is then pushed to a
Big Data container.
The data is analyzed and an algorithm will then
compute a “dangerosity rating” for a specific
itinerary requested by the user2.
3. The result of the “dangerosity rating” is then
published to the mobile app so that users is
informed on the result.
Figure 3 - Overview of the Content Integration
For this use-case, we use data coming from different sources (e.g. Orange, Waze, …) that needs to be analysed
and shaped in an intelligent way to be usable in our mobile application. To do so, - and as proof of the
integration with the bIoTope partners components -, all data are pushed into the WARP10 database (managed
by CitizenData) in order to extract/compute a ‘dangerosity rating’ for each specific user’s itinerary. That new
information is therefore displayed into a mobile application.
Let us note that:
i)
the company Cropland has been playing a major role for analyzing, preparing, elaborating and shaping
the data
ii)
and ii) the applied methodology can be found in the chapter 6 (Annexes).

Feature advising on the safest route is under investigation
© 688203 bIoTope Project Partners
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Regarding the Orange set of data (see point 1 in Figure 3 above) Cropland has taken the commitment to deliver
the following data:

1. Digital best server coverage (a jpg map with the selected Cell_IDs ) once a month with the latest coverage
area from the 2G, 3G, 4G sites covering the surroundings of the schools. For each school, a csv mapping file
between Cell_ID and school
2. With regards to the RAW data, here are the requested deliverables:
• API data exchange with the following file format:
o Timestamp (in x minutes => where x will be defined by Orange; e.g. 15 minutes)
o Cell_ID
o School_ID
o Nbr of phone calls
o Nbr of sms transactions
o Nbr of 3G data transactions
o Nbr of 4G data transactions
o Nbr of location updates
3. With regards to the statistical outlier analysis (which is executed at the aggregated school-level), it will be
provided an additional dataset (at the same frequency as the raw data) in which the following features are
listed (incl the true/false boolean indicating a specific situation):
o Timestamp
o School_ID
o week number
o weekday
o quarter
o month
o moment: before, after, or during school hours
o number of days before school holiday
o number of days after school holiday
o school holiday
o season
o boolean: TRUE/FASE
•

Cropland will provide live and historical data (starting 1/9/2016).
The service will be kept in the air and maintained until 31/12/2018.

2.3.3. Technical information related to the development of the smartphone application
The current section gives a detailed description of the technologies used by HOLONIX to develop the
application both on the backend and frontend sides.
ON THE BACKEND SIDE: Web application for serving distributed content to multiple users.
Core:
•

Oracle Java JDK 1.8: well-known programming language.

© 688203 bIoTope Project Partners
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•

Spring MVC: open source framework used to develop web applications, leveraging on the
Model View Controller architectural pattern. It gives support for Servlet stack, web
applications built on the Servlet API and deployed to Servlet containers.

Application Program Interface (API):
•

RESTful API served via Spring MVC. The messages sent and received are in Javascript Object
Notation (JSON) format.

•

Jackson: high-performance JSON processor for Java. Jackson provides many ways of working
including simple POJO converted to/from JSON for simple cases. Jackson provides a set of
annotations for mapping too.

Persitance layer:
•

Hibernate 4: open source framework for Java, used for Object/Relational Mapping of
database entities. Hibernate ORM enables developers to more easily write applications
whose data outlives the application process. As an Object/Relational Mapping (ORM)
framework, Hibernate is concerned with data persistence as it applies to relational databases
(via JDBC). Currently strictly paired with Java Persitance API (JPA).

•

PostreSQL 9: open source DataBase Management System (DBMS). It is an object-relational
database system.
◦

•

PostGIS: Spatial and Geographic objects for PostgreSQL. Used to persist geolocated
data, and provides a easy to use programming intercafe for georeferenced queries.

jBCrypt: implementation of OpenBSD's Blowfish password hashing code for Java, as
described in "A Future-Adaptable Password Scheme" by Niels Provos and David Mazières.

Library Repository:
•

Apache Maven: a software project management and comprehension tool. Based on the
concept of a project object model (POM), Maven can manage a project's build, reporting and
documentation from a central piece of information.

Servlet Container:
•

Apache Tomcat 8: open source implementation of the Java Servlet, JavaServer Pages, Java
Expression Language and Java WebSocket technologies. Used to deploy the web application
and serve the content via HTTP.

•

Apache HTTP Server: used as a proxy server to enable the SSL layer of the HTTP (HTPPS).

ON THE FRONTEND SIDE:
Graphical User Interface (GUI) for user interaction with the backend.
•

Apache Cordova: an open-source mobile development framework. It allows you to use
standard web technologies - HTML5, CSS3, and JavaScript for cross-platform development.
Applications execute within wrappers targeted to each platform, and rely on standardscompliant API bindings to access each device's capabilities such as sensors, data, network
status, etc. List of cordova plugins used:
◦

cordova-dialog-gps: To prompt the user to activate GPS

◦

cordova-plugin-app-version: To log the app version

◦

cordova-plugin-camera: for the phone camera

© 688203 bIoTope Project Partners

12

15 February 2018

D6.5 Proof-of-Concept “Brussels-Capital Region Pilot” Implementation v1

◦

cordova-plugin-fcm: to use Firebase notification system

◦

cordova-plugin-file: To store pictures on the phone

◦

cordova-plugin-file-transfer: To transfer images to the server

◦

cordova-plugin-geolocation: To use data coming from the GPS

•

Quasar Framework: open source framework to build responsive websites, PWAs, hybrid
mobile Apps, all simultaneously using same codebase, powered with Vue.

•

Vue.js: progressive JavaScript Framework

•

Firebase: Google's mobile platform that helps you quickly develop high-quality apps and
grow your business. Used to send and reveice OS notifications.

•

Google Maps & Google Maps Directions API: to build routes and show markers on the map.

2.3.4. bIoTope ecosystem Integration
This section is intended to describe the status of the integration of the bIoTope building blocks in this usecase.
2.3.4.1 Wrapper and O-MI node

Figure 4 - Overview of the Brussels data publication into the bIoTope ecosystem

Figure 4 gives an overview of the Brussels data publication into the bIoTope ecosystem. Based on the available
data coming from Urbis/mobility opendata and Waze, related respectively to the information about the road
for cars, bikes and pedestrians – that are static data – and the road condition – dynamic data –. Those data
are currently collected, correlated and stored as ‘aggregated data per segment’ into a database. From that
© 688203 bIoTope Project Partners
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database, and as explained in the deliverable D2.4 “bIoTope SoS Reference Platform Specification”, a wrapper
(see ‘loading agent’ in the Figure 4) is responsible to retrieve those data and publish them into an O-MI node.
Figure 5 highlights the O-DF structure implemented into the Brussels O-MI node. In the O-DF object ‘BrusselsSmart-City’, we can find all the road segments in Brussels. For each road segment (e.g. Sa. 3050541), the
following information are published: i) the name of the street (in French and Dutch), ii) the date, the
position(/location), the status and the cause of the event, iii) the measured speed in the street and iv) the
reliability and the confidence of the published information. At any time, a consumer can access to the values
by using an O-MI read request (or others O-MI request type) whose a partial response is shown in Figure 6.
For instance, this response highlights the following event: a jam occurs in Square Maréchal Montgomery (with
a speed which was not computed in that case). And this information has a low confidence (equal to 0) and a
high reliability (equal to 5).

Figure 5 – Brussels O-MI node

© 688203 bIoTope Project Partners
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Figure 6 – Partial O-MI/O-DF response

The next step is to register this O-MI node on the bIoTope marketplace, referred as IoTBnB. Next subsection
will detail this registration.
2.3.4.1 Registration of Brussel’s O-MI node on IoTBnB
In order to enable IoT data/service consumers (internal or external to the bIoTope ecosystem) discovering the
O-MI node published by Brussels (and the associated IoT data/service), it is of utmost importance for Brussels
to register it on an IoT marketplace (i.e. IoTBnB in the bIoTope project).
To do so, one member of Brussel’s bIoTope team accessed to IoTBnB and filled out the access information
related to the O-MI node such as the URL of the O-MI node (i.e. https://api.irisnetlab.be/omi-odf/), his name
(e.g. CIRB SmartCity O-MI O-DF), his location (i.e. Brussels), his version (i.e. the version of the implemented OMI node, here 0.9.2) and potentially a keyword characterizing the published data. All of these has been done
as shown in Figure 7.

© 688203 bIoTope Project Partners
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Figure 7 - Server information filled out in IoTBnB

After clicking on the button ‘Save’, the indexing process starts and, after waiting a moment, the
published/indexed data should be visible on the manager account (tab named ‘published data’) and on the
homepage (so that the consumers can search for those data/services). However, we are still facing to some
issues for registering the Brussels node into IoTBnB. These issues are detailed in the next subsection.
2.3.4.1 Issues to be tackled in the coming weeks/months
Based on our current implementation, we are still facing to the following issues with the O-MI node:
1. We already published a high number of information (around 23 000 road segments * the number of
InfoItems – at least 9 –) on the same O-MI node. A consumer (e.g. as IoTBnB do it for registering a
node) can request all the information at the same time (by using a ‘Read All’ request). In that specific
case, the server crashes (since the servers runs therefore out of memory). That’s the main reason why
we have not fully registered yet the Brussels O-MI node on IoTBnB.
© 688203 bIoTope Project Partners
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2. There is currently no way to directly query information related to a specific area. It means that the
client needs to read all data and filter out relevant information. As is foreseen, the number of
information for each road segment will increase (e.g. by adding information related to the safety, and
for different transport mode – cars, bile, pedestrians–). In that sense, it is important to manage this
issue.
In the coming weeks/months, we planned to solve these issues in that following way:
1. In theory, the server’s memory capacity can be increased. Assuming that the O-MI/O-DF server will
provide more data (safety information, parking places, …), then that option only postpones the
problem to the future. We are currently working with the partners (in particular, Aalto and Uni.lu) for
solving this issue.
2. As specified in the deliverable ‘D3.6 Information Source Publication and Consumption Framework v2’,
it is now possible to implement an O-DF method allowing to define a function for providing results
according to some input parameters. This O-DF method can therefore be called by an O-MI call. The
next step is therefore to check how to implement it in Brussel O-MI node for replacing/modifying or
complementing the existing service. Indeed, this service returns a list of road segments based on the
route requested by a client (e.g. a mobile app) to be able to build the (minimized) O-MI/O-DF request
for accessing the expected information.

2.3.5. Technical information related to the deployment of the smartphone application
This first version of the application only works on android platform.
As shown in Figure 8, it was published on the Google Play Store but the download of the application was
restricted to a limited number of testing users.
Testing users were offered to connect on Google Play Store3 to download the app:

Figure 8 - screenshot of Google Play Store
https://play.google.com/apps/testing/it.holonix.biotope.safetyAroundSchool
© 688203 bIoTope Project Partners
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2.3.6. Presentation of the features of the application
This section presents the main features of the application through different screenshots.
Let us note that we have developed a multilingual application: even if screenshots are mainly presented in
French, they are also available in Dutch and English.
1. The first screen (cf. Figure 9) requests the user to enter his/her username and password.
Remark: the creation of user account is currently manually managed by HOLONIX but the objective is to
develop (in the scope of the V3) an administrator web interface for user account creation, update and “forgot
password” features. It is also to be mentioned that authentication features and GDPR compliancy will also be
analysed and covered.

Figure 9 - App login screen

2. As shown in Figure 10, the user is then proposed to choose his/her travel mode to be selected among
the following list: pedestrian, Public Transport, bicycle, or Car.

Figure 10 - App Mode of transport scree
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3. The user always has the possibility to change his/her travel mode (see Figure 11):

Figure 11 -App map screen

4. As displayed in Figure 12, the user also has the possibility to disconnect from the application:

Figure 12 - App disconnection screen
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5. Changing the profile
This option (cf. Figure 13) allows the user to change the choice of the language (french, dutch or english) and
add a photo (optional).

Figure 13 - App user screen

6. Creation of “Groups”
As shown in Figure 14, Creation of “Groups” gives the opportunity to users to create routes and thus offer
co-mobility sessions.
To create a group, the user must click + (bottom right).
• After this, he/she will be asked to add a group name and members from one list (normally only
people from his/her school).
• Once the group has been created, you must click STORE and the group will be added to "my groups".

Figure 14 - App Group Creation screen
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7. Creation of Routes
Once a group has been created, the user can create a route. He/she must click the + button again.
Here is a description of the procedure:
•
•
•
•
•

Give a name to the route
Choose which group the user wants to share the route with (the user can only create routes for
groups he/she owns).
Add a start and end point as well as waypoints if necessary (for example, to pick up someone).
And select the transport mode
The user has then to save the route on the bottom of the screen, and it will be then displayed in the
list (my routes)

Note that it is possible to create multiple routes.

Figure 15 - App Group screen

8. Co mobility
The user can start planning co-mobility sessions (= carpooling, bicycle pools, bike pools, walking bus, public
transport together, etc.). To do so, he/she must first click on the green agenda (bottom right)
Next steps are the following:
• Selecting the route (to create it, see previous page)
• Select date and time
• To finish, the user has to click on “PLAN “at the bottom of the screen

© 688203 bIoTope Project Partners

21

15 February 2018

D6.5 Proof-of-Concept “Brussels-Capital Region Pilot” Implementation v1

Figure 16 - App co-mobility screen

The user can then start the co-mobility session (if he/she owns the group) by pressing START at the bottom of
the screen:

Figure 17 - App co-mobility screen 2
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9. Share subjective feelings of insecurity
This function should be used to report different feelings of insecurity. When the user moves around and does
notice a fact or feel unsafe (regarding mobility/infrastructure/traffic) he has the possibility to report it.
To do so, the user clicks the I FEEL UNSAFE button then he can choose the type of feeling within a single
menu:
• Speed of the vehicle on the street
• Lack of infrastructure on the street
• Lack of visibility on the street
• generic

Figure 18 - App insecurity screen

2.4. Open Call Partner Integration
Description of the testing of the application by users in 4 schools is achieved by the open call partner
GoodPlanet and further described in the following subsections.

2.4.1. Presentation of the Partner in charge of collecting user’s feedback
GoodPlanet is the name of the partner selected to work in close collaboration with schools in order to collect
their feedback and user experience at using the smartphone application developed by HOLONIX.
GoodPlanet develops and supports projects, trainings and teaching packages on all sustainability themes
(education, safety, consumption, waste management, energy and climate, mobility).
GoodPlanet focuses on children and young people. GoodPlanet's educational co-workers work to raise
awareness among more than 300,000 children and young people annually.
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2.4.2. Methodology applied to collect feedback
During the school year from September 2017 till June 2018 GoodPlanet is coaching users from 4 Brussels
schools to:
•

Test the smartphone application

•

Participate to workshop sessions

•

Update the use case Safety Around schools & smartphone application.

GoodPlanet has been active in the Schools since the beginning. A kick-off and presentation of the project took
place where all the schools actively participated with (a part of) their workgroup. Multiple meetings took place
with direction and with members of the work group. A list of users was made and active users of all the schools
tested the first version of the application.
A lot of relevant feedbacks where collected within the schools regarding the application. It increases the
potential of the application to actively be used inside schools in the Brussels region. The workgroup consisted
of parents, teachers, directors and students. They were actively involved in providing the list of the road safety
objective and subjective types.
For the school support GoodPlanet created a project methodology specific for the project consisted of a
defined methodology for school’s workgroup support.

2.4.3. Feedback expressed by users of the application
Although the feedbacks expressed by users may appear more as a “working document” than a really useful
report proving the integration of bIoTope components, we believe that they bring some added value in the
sense that they allow to better understand the perception of users on how to improve an application aiming
at improving the security of kids going to school.
The feedbacks collected from the users (pupils, parents, teachers, staff) and on the usage of the application
have been classified in 4 categories depending on their relevance and pertinence:
1. Very relevant feedbacks
2. Relevant feedbacks
3. Interesting feedbacks
4. Low relevant feedbacks
The information collected will be detailed in Annexe 2 (section 7).

2.5. Description of the future developments
The next version of the use case will focus on the following aspects and features:
•

Scope of the V2 ( deployed in February and tested in March 2018)
o

Development of the scope of the V1 (+ V2 below) under Apple iOS platform

o

Development of an additional features:
§

Propose the user to select among (max 3 or 4) reasons for “feeling unsafe” directly related
to a specific mode of transport (pedestrian, car, bike, public transport)

§

Issues being logged by users (and displayed on the map) should disappear after 48 hours
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§

•

User having logged the issue should be able to delete it as well.

o

The V2 (with this scope) should be ready for testing by school users by 15/2/2018 at the latest.

o

Security Audit report to be formalised by iTrust partner with the following scope:
§

Audit of the code

§

Penetration test of the application

§

GDPR compliancy

Scope of the V3 (April to June 2018):
o

Publication of anonymised data compliant with the OMI/ODF format to the bIoTope ecosystem
and to be made available for various stakeholders

o

Development of a “dangerosity rating” within the current smartphone application and informing
users (kids and teenagers) on the level of dangerosity for a specific itinerary (example: from home
to the school) with the integration of the content coming from Orange and Waze.
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3. The Water Bus use case
3.1. Context

Figure 19 - Picture of a Water Bus stop in Brussels
of Water Bus stop on the Canal

The use of alternative transport within Brussels metropolitan busy zone is an important endeavour for the
local government as well as citizens commuting daily for work or visits.
With that priority in mind it was requested to Brussels bIoTope team to boost the current use of BrusselsCharleroi canal public transport (see picture Figure 3) by means of rendering current Waterbus service more
visible. Here below the geographical representation of the route and stops currently in service is shown in
Figure 20.
The current service is supported by a web page without possibilities to pay online for tickets nor checking realtime status of the boat or check the time table in an interactive way.
The fact of the boat passing once in long interval of time makes the planning of use the boat difficult, since
any delay from the commuter would result of missing the slot and leaving the commuter stranded for a long
period of time, this effect discourages the use of the service for regular travellers leaving the service for more
recreational-tourist use.
The scope is to render the service more visible in a digital level, Waterbus schedule will be held in a standard
format to share it with other applications as well with the possibility to inform real time delays in the current
route.
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Figure 20 - Map of the Brussels Canal and Water Bus stops
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3.2. Services to provide in the pilot
The table 3 is describing the main core requirements (both functional and technical) expressed and required
to make the use case operating.
Table 3: Requirements Waterbus Use Case

Index

Requirement

Short Description
Req_Waterbus_Brussels_1
Collect real-time data
Interfacing Automatic Identification System (AIS) location broadcasting each 15 seconds with the location
of the boats to the bIoTope API
Req_Waterbus_Brussels_1_1 Collect data
Store of the location for future stats and analysis
Req_Waterbus_Brussels_1_2 Boat Detection
Use real-time data to daily detect which of the two boats is used for the route, data induced from the GPS
is the speed and direction.
Req_Waterbus_Brussels_2
Analyse real-time data
Analyse collected data to determine patterns in arrival times per day of the week and day of the season
Req_Waterbus_Brussels_2_1

Predict Estimated Time of Arrival

Predict delays in the upcoming stop of the route
Req_Waterbus_Brussels_2_2

Big delays alarms

Additional logics to prevent waterbus service when boat is strongly delay or in full stop for a long period
Req_Waterbus_Brussels_3

Service Schedule translation into GTFS format

Integrate an interactive feature to allow users search for a boat in a specific stop, hour and date.
Req_Waterbus_Brussels_3_1 Creation of API Schedule adaptation
Waterbus admin page will make use of CIRB built APIs to edit schedules and stop the service with an
emergency message when needed
Req_Waterbus_Brussels_3_2 Creation of API Schedule export
CIRB API manager will allow other services to retrieve Waterbus schedule.
Req_Waterbus_Brussels_3_4 Creation of API for exceptional messages
In the GTFS format it is possible to pass exceptional messages to the data consumer allowing waterbus
interactive communication of unexpected situations as long delay, service interruption, extra boat in
service due to exceptional busy day etc.
Req_Waterbus_Brussels_4
Support on APIs implementations
Support and promoting the use of the service in web pages
Req_Waterbus_Brussels_4_1

Support on APIs implementations on Waterbus Admin Page

Support during the modifications within the frontend Waterbus making use of the API manager CIRB
Req_Waterbus_Brussels_4_2

Support on API’s implementation for Google Maps
Inform google maps of the waterbus service to be included within Google drive possibilities.
Req_Waterbus_Brussels_4_3 Promote the integration of the Waterbus in important public spots
One of the stops of waterbus will serve to visitors of a big Commercial Center, the goal is to help the CC IT
team to implement in their information system the next boat arrival.
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3.3. Technical information related to the hardware and software aspects
Figure 21 below gives an overview of the use case end-to-end interactions.

Figure 21 - overview of the components end-to-end interactions

A LINUX server is deployed for running the current (Waterbus) application, but also other services, that are
mainly serving as an interpreter between two APIs (i.e. translating the result of one API into the language and
format of the second API). Waterbus application is a web-service developed in JAVA with spring boot, allowing
to collect information from customer management and vessel geolocation applications in real time. These
data are stored on a database, on which some APIs can be used for retrieving and generating a GTFS file. The
GTFS format4 is the standardized format adopted by the major transporters in common from all over the world
in order to communicate transit times. The format also provides a proto buffer file that fine-tunes the static
file with real-time information.
The objective is therefore to exploit this format feature. To do so, an algorithm to determine which boat is
doing the service based on the behaviour must be developed. That real-time information about the state of
the algorithm (decision, confidence, etc...) will be accessible via the open standards O-MI and O-DF, used in
the bIoTope project.

3.4. Solution deployed
The Time Tables are converted in right GTFS format and the Graphical representation of the stops is displayed
in purple dots as shown in Figure 6. Also, the successful cooperation with the Port of Brussels (Visuris web
service) makes it possible to geo localize both Waterbus vessels in soft real-time via AIS technology within our
GIS (see green dots in Figure 22).
The solution developed also enables to display 2 types of information:

4

https://en.wikipedia.org/wiki/General_Transit_Feed_Specification
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1. The bus stops and the live geo-localiation of boats:
The Time Tables are converted in right GTFS5 format and the Graphical representation of the
stops is displayed in purple dots6 as shown in Figure 6. Also, the successful cooperation with the
Port of Brussels (Visuris web service) makes it possible to geo localize both Waterbus vessels in
soft real-time within our GIS (see green dots in Figure 22).

Figure 22 - Screenshot of the web page displaying bus stops and soft real-time localization

http://www.normes-donnees-tc.org/category/gtfs/
In the second version, the name of the bus stop could be shown on the map when putting the cursor on a red spot.
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2. the next departure time for a specific direction, date, time according to a specific request.
è The webpage can be consulted and tested at the following URL7.

Figure 23 - screenshot of the web page offering Time Table request

As shown in the Figure 23, the main features for this second web interface are the following:
• Time Tables (in GTFS format) rendered user-friendly with the possibility to request the next
departure time for a specific direction, date, time.
• Requested stops is shown in a different color and the proposed schedule appear in a pane under the
map.

3.5. Future developments and bIoTope ecosystem integration
Some functionalities have been developed for showing the feasibility of a such application.
Future developments will be related to:
§

the improvement of that application (e.g. by making it available on smartphone, giving access to those
information on the Waterbus admin webpage, …)

§

and, just as important, to integrate the underlying data into the bIoTope ecosystem by publishing
them into an O-MI server (that will be registered on the bIoTope marketplace IoTBnB, as already
started). It could also be studied how the envisioned algorithms could benefit from CoaaS component
for offering more advanced services to the end-users.

Let us note that it is important that those information (on vessels time table and geo-localisation) be shared
with Dockx Commercial Center.

7

https://api.irisnetlab.be/api/waterbus-gtfs/1.0.0/staticweb/planner
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4. The Smart Parking for Disable People use case
4.1. Important remark
As stated in the introduction, this 3rd use case has not yet been implemented.
Although, it was initially planned as part of the Brussels Pilot, its timing was delayed for resource related
reasons, and its scope gave a focus on a specific end user population:
o

Timing aspect: the use case will be implemented from 15th of May to 15th of August 2018.

o

Scope aspect: the scope of the use case gives a focus on disabled people as end users.

o

Financial aspect: the implementation of the use case will be financed through an OPEN CALL to be
published by 15th February 2018.

4.2. Context
More than ever disabled people need special
attention and support to find a parking place in cities
where cars are banned in many ways. A car is for
these persons very often a means of integration in
society. Therefore, guiding these disabled persons
into a city and bring them as close as possible to their
final destination in a smart way, must be a goal of
every smart city.
This use case of a smart parking application for
disabled persons will be based on open data available
in the Brussels Capital Region. This information will be
exposed via an open API that can be captured by
intelligent car systems or any smart mobility
application. As a proof of concept this API can/will be
tested via a white labelled app.
This app makes use of parking related information
that guides the car of the disables person to a parking
place as close as possible to its end destination. In a
final phase of the project, potential business models
will be considered in order to make this solution
sustainable after the end of the project. sustainable
after the end of the project.
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4.3. Description of the functional and technical needs to be implemented
Use Case Description
The use case aims at:
ü Improving disabled parking availability information to disabled citizens,
o

by indicating the real-time availability of parking spots

o

Improved information about the physical characteristics of the parking spot and its
surroundings

ü Reducing parking spot for disabled people abuse/violations:
o

Identification of parking spot violation

o

Authentication/Eligibility control of end-user using the parking spot

ü Improved quality of life for disabled people and neighbourhoods:
o

Offer more control and guarantees accessing a parking place designed for disabled people.

o

Ensure reachability of retailers, housing, etc. in the vicinity of the parking place

o

Ensure reachability and provide accessibility info of the city to disabled persons target group.
For example: accessibility info of not only parking spots but also retailers, …

Use Case Requirements
•

Deploy sensors in around 100 parking spots for disabled people in a set of delimited, scattered
neighbourhoods in the surrounding suburbs of the city of Brussels

•

Transmit sensors data to a central system via a specific communication layer provided by the third
party, without the installation of any additional equipment in the street

•

Make available an end-user portal and application to access parking spots maps and dashboard, map
visualization and provide an eligibility mechanism

•

Publish sensors information through O-MI/O-DF and in the objects discovery and subscription portal
(IoTBnB)
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4.4. Description of the implementation planning
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5. Conclusion and Outline
In this document were described the current technical deployment and integration of the 3 use
cases of Brussels: the approach and progress are quite different between the 3 use cases:
1. The Safety around School use case has already offered interesting features in its first version.
The organisation of close testing groups has also allowed us to observe the relevance of some
of its main features. A first important step towards the bIoTope technical components
integration has been achieved with the storage of data within the O-MI O-DF server. However,
a couple of issues and challenges related to the O-MI O-DF format have also been expressed.
It is more than likely that further discussions and analyses among technical experts will help us
at overcoming the discussed issues.
2. The Water Bus use case was only deployed in its first version with limited features.
The second version of the use case will be offering more pragmatic and interesting benefits to
users.
3. The Smart Parking for Disable People use case is not yet deployed and is currently subject to
an OPEN CALL to be published by February 2018. Its deployment by mid 2018 will allow us to
identify the pertinence of the application for our target group: disabled people. Such an
interesting use case oriented towards disable people will certainly benefit of sharing smart
parking data within a specific O-MI/O-DF format. This biotope integration will be one of the
very first objectives in the implementation of the use case.
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6. Annex 1
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7. Annex 2
1. Very relevant feedbacks
ü USE OF PERSONNAL DATA
-

How will the data collected by the app be used? (3 schools)

ü BATTERY – DATA CONSUMTION
-

Application use to much mobile data (4 schools)

-

Energy consuming app (3 schools)
§

students put their 4g off a lot and the application doesn't work without it, It would
be easier if you can load up the route and put it on when you need it

§

App should work without internet or as low internet data use possible. Otherwise
students won’t use the application. Just like waze; you open the app and you can
start when the map is downloaded. Once you need new map you just go online

ü NOTIFICATION
-

No notification if somebody accept your co-mobility session (4 schools)
§

for the co-mobility it will be necessary to know who will join the session and who
not. A notification, follow or chat function is necessary

ü NAVIGATION SYSTEM
-

You cannot change your itinerary (4 schools)
§

For the public transport : more than 2 waypoints are needed because a lot of
students join on intersections or take more than one bus

§

For bicycling : Google maps is not the best navigation system to use when you bike
in a city

-

Not possible to see the itinerary before accepting it (4 schools)

-

It could be easier if you can select multiple co-mobility sessions at once (4 student)
§

For example : Each Monday I want to have a co-mobility sessions instead of select
each Monday

ü I FELL INSECURE BUTTON
-

You don’t take the time to stop use the “I feel insecure” button (4 schools)
§

I don't see myself taking the time to stop, click on 4 boutons, write a description and
notify that I feel insecure" - when riding a bike or drive a car it's not possible to mark
a place as insecure and it's not possible to do it afterwards

§

You cannot use the ‘I feel insecure” button afterwards by pointing a place on the
map

§

When crossing the street with two kids, I can't just take the phone out of my purse
and open the app, click on the "i feel insecure" and describe the insecurity while
watching my kids in this busy street

§

Dangerous to use in traffic, it should be useful to send issues after. When your home
and not on the road with kids.

ü SAFETY AROUND SCHOOL
-

Expectation that neighborhood around school get safer (4 schools)
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ü Others
-

To motivate parents it’s important that the information is send to the police and to the
municipality so that something changes. (4 schools)
§

On the Sint Job street for example there are blocks that prevent cars to ride the
sidewalk. But kids just like to jump on them. It's already years we're claiming this to
the municipality, If the app can change this it would stimulate the parents to use the
application. - clear plan about how to implement the project in the school; use the
children as eyes on the way to school and information should be easy translated
towards municipalities and regions so that the policy can easily fix some of the
unsafety perceptions
2. Relevant feedbacks

ü OFF-LINE – BAD CONNECTION
-

App is not working off line (3 students)
§

and if you try to open it off line you need to reconnect

§

When I started the application with bad internet connection the password was reset

ü NOTIFICATIONS
-

I don't know who accepted the co-mobility, there is no function in the planned co-mobility
to see who accepted it and if I can take shortcuts (if I don't have to pick up a person my
itinerary changes) (3 schools)

-

maybe we need something on the main screen that telling you that your co-mobility session
is still on, I often forget to stop it (3 students)

-

No notification when something is not working, for example if I want to start a co-mobility
session but nobody joined my group yet (2 schools)

ü NAVIGATION SYSTEM
-

not possible to use "my location" instead of typing the address (3 students)

-

can’t see each other in the maps (3 schools)
§

-

It would be useful if you know who will be on which waypoint waiting and if they are
already there (by clicking I'm here)

it's strange that you have to select twice you transport mode, once when you create the
itinerary and once when you want that the members of your group follow your co-mobility
session (1 tutor)

ü DISPLAY
-

Not able to see the cyclist paths (3 schools)

-

In the co-mobility tab you only see the planned start date but not the time (2 schools)

ü OTHERS
-

You are blocked when you are part of a co-mobility session, you cannot start a new one or
even leave the co-mobility session if you are not the owner of the group (3 schools)

-

Can it work if different parents can start a co-mobility session in 1 group (3 schools)
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3. Interesting feedbacks
ü NOTIFICATIONS
-

No highlighting when there is a missing field - When you forget to fill something in in create
a route there is no "error" where missing a field (2 schools)
§

When you create a route but nobody accepted to join your group yet you are not
able to make it BUT you don’t receive any notification about it. It’s just not
appearing

ü NAVIGATION SYSTEM
-

no zoom when you want to see where you are located (2 schools)

-

You cannot easily find where the owner is - not possible to zoom into is location (3 schools)

-

not possible to share the same itinerary with different group (1 school)

-

the map is not interactive; you don't see anything moving (2 schools)

-

The app uses for bicycle bad bikes roads. (2 schools)
§

Other apps such as bike citizens is way better. Or at least have the possibility to
adjust the route you will take and change it in function if some students join in the
coming years the route (or leave)

§

Select Bike friendly routes, or else our route will be different than the selected one.
Google maps is bad in using good bike friendly routes. I use the bike citizens app
when I want to look up for a route

ü DISPLAY
-

Possibility to see in real time where you have people helping student to cross the pedestrian
crossings and add a functionality where you could notify if there are absent (1 school)

-

I can't see in which co-mobility is linked with which group (2 schools)

ü USABILITY
-

make it easier to jump from group to itinerary to co-mobility (1 schools)
§

It didn't take much time to create a group and to plan a co-mobility session, but it
wasn't really initiative, What was difficult is that after every step you had to go back
to the initial page to continue the task, It was make a group, go back, make a route,
go back, plan a session. It would have been easier if it was: Plan a session ==> if no
group (make a group) ==> select a route (create a route) ==> finished. But that again
falls down when you use the app more often, (but the first time is really important
for an application).

-

when you are in the co-mobility tap you cannot see with which group you share the session only the owner of the group is visible (2 schools)

-

difficult for me and probably a lot of parents to download the application. It should be easier
or doable in group. (3 parents)

ü NEW FUNCTIONALITY
-

I've downloaded the bike citizens app, there they have swipe explications before you can
use the app. Very useful (1 student)

-

Discussion system in the app (2 schools)

-

Cancel a co-mobility participation (2 schools)
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ü OTHERS
-

once the co-mobility session started you cannot join it anymore (2 schools)

-

It would be nice if you could have the possibility to leave a group/itinerary/co-mobility
session even if you are not the owner of the group (2 schools)
4. Low relevant feedbacks

ü DISPLAY
-

walking and biking bus indicated on the map (1 parent)

-

Icon "I feel insecure" is way too big, the meaning of the icon is clear but it uses a big place on
the map, Once more icons comes down to the map it will be a big mark (1 student)

-

In the “my routes” tab it could be easier if the routes were classified by group (1 parent)

-

The co-mobility session that is going on is not even the first one in the list (1 parent)

-

How can you see from your school who lives in your neighborhood? (1 tutor)

-

language was automatically changed (1 student)

-

Use more symbols for example when I’m feeling insecure instead of texts (1 student)

ü NAVIGATION SYSTEM
-

You don’t see yourself moving on the map (1 student)

-

Cannot save some favorites places (2 students)

-

Can't edit an itinerary, but it can sometimes changes due to traffic or road works (1 student)

-

I can't edit the itinerary, I can just remove it (1 student)

-

when you follow somebody you don't see who you are following (1 student)

ü NOTIFICATIONS
-

No notification when something is not working, for example if I want to start a co-mobility
session but nobody joined my group yet

-

When I organize a co-mobility session I need to know which students join the group where
(for example at point B I want to know how many students I have to wait) (1 student)

ü USABILITY
-

not possible to plan a co-mobility session if nobody join the group; it is a bit annoying since
I'm usually doing everything in a row : 1 create a group - 2 set up an itinerary - 3 plan a comobility session (1 tutor)

-

when you are in the co-mobility tap you cannot see with which group you share the session only the owner of the group is visible (2 tutors)

-

not possible to share the same itinerary with different group (1 tutor)

-

I still can't see how I can make groups - I still don't see how I can start a co-mobility (1
student)

-

I do not understand the functionality of the app (1 tutor)

-

use my routes, difficult with my fingers (1 tutor)

ü OTHERS
-

I can't leave a group, the leader also only can delete the group (2 tutors)
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-

The students won’t use the "I’m feeling insecure" (1 school)

-

The application works perfect, was easy to download and everything looks fine (1 student)

-

Application easy to use and intuitive (1 student)

-

walk with the children towards the library or other place where they learn about unsafety
perceptions (1 tutor)
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