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Executive Summary
The metropolis of Lyon 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 Lyon 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 the two pilot use cases deployed in Lyon: bottle banks management and heat wave
mitigation. We 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 is made on the
integration of the heat wave mitigation use case in the bIoTope ecosystem including the description of the
gateways built between heterogeneous systems and the O-DF/O-MI standard, the semantic annotations
added to data and the publication on the bIoTope marketplace. Concerning the bottle banks use case, the
document shows how the interoperability enabled by the bIoTope ecosystem makes it possible to develop
new collaborative services with several partners and the metropolis. Finally, the tasks to achieve in the next
steps of the project are detailed.
Figure 1 indicates the building blocks of the bIoTope reference architecture (from Deliverable 2.4 v1.2) that
this deliverable contributes.

Figure 1: bIoTope Reference Architecture
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Relation to Other Deliverables
The heat wave mitigation use case, with the air temperature sensors network, has been one of the basis of a
collaborative work on semantics. Work on integrating semantic annotations into O-DF documents was a joint
effort by bIoTope consortium members within the “semantics task group”, in which the metropolis of Lyon is
represented. This work is transcribed in the D4.7 deliverable.
The bottle banks use case has a lot of similarities with the Smart Waste Management use case of St Petersburg,
and the D6.13 of ITMO University describes the digital services and semantic, which will be shared by the two
use cases.

Key Achievements
For a better overview, we organize the key achievements and contributions of this deliverable into several
areas.
Contribution Area
Integration

Innovation

Technical
Exploitation

Description
The heat wave mitigation use case is integrated in the bIoTope ecosystem with an
O-MI node running in Lyon, and O-DF structure with semantic annotations, and
IoTBnB publication.
The heat wave mitigation use case is based on several heterogeneous systems: the
O-MI integration makes it easy to access all the relevant data for the smart
irrigation service developed by our “open-call” private partner.
The bottle banks 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 “O-DF/O-MI” technology on the
local servers. Developing of “wrappers” to integrate data/sensors in our O-MI
node.
The smart irrigation system developed in the heat wave mitigation use case could
be re-used or replicated in other districts/territories.
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1. Introduction
1.1. Context
According to the last previsions, 66% of the world population will live in cities in 2050 (source: United Nations,
https://www.unenvironment.org/news-and-stories/story/weight-cities). The impact of this concentration on
the environment, housing, economy, transport and the well-being of citizens raises many questions.
The Metropolis of Lyon has chosen to transform these constraints into opportunities by developing its strategy
"Smart Greater Lyon Metropolis”. One of the main pillars of this strategy is the digital services. Data processing
is the basis to develop a digital and smart city. In this context, technologies of the Internet of Things make it
possible to deploy, at modest costs and without large-scale civil engineering works, sensors and actuators in
the whole territory. It is already possible to think about new monitoring solutions to manage the roads and
the parking lots, to manage the waste, to optimize the lighting or also to monitor the pollution.
The bIoTope project is perfectly aligned with the digital strategy of Lyon metropolis. The development of new
digital services on the territory, both by the public and the private sectors, is at the heart of this strategy.
Whereas the territorial data platform has been the pillar of such a vision in the past years, the metropolis now
fully integrate the development of the Internet of Things and the interoperability as complementary pillars.
The two pilot use cases selected in Lyon are linked with two important aspects of the metropolitan public
policies: the first one deals with the urban monitoring and the climate change adaptation, the second one
deals with the optimization of daily public services.

1.2. Structure of the document
The structure of the document is as follows:
•

•

Chapters 2 and 3 describe the functional and technical implementation, the bIoTope ecosystem
integration, next steps and future development of the two use cases :
o

the heat wave mitigation use case

o

the bottle banks use case implementation

Chapter 4 wraps up the document with a short summary and conclusions

2. The heat wave mitigation use case
Lyon and its agglomeration are in constant population growth. This implies the development of urbanization
and questions about the city capacity to support this growth. This growth is accompanied by a rapid change
in climatic conditions: the average temperature in Lyon increased by 1.9° C between 1959 and 2014, with
more and more very hot days, and this trend will increase in the future with global warming.
The heat wave mitigation use case is thought as one of the solution for the city adaptation to climate change.
The idea is to maintain and strengthen the natural refreshment capacity of trees. By using various sensors and
actuators, existing data sources and rainwater stored in a basin under the street, the system currently being
deployed in the bIoTope context will demonstrate the possibility of a smart watering based on the Internet of
Things.

2.1. Context
The pilot is deployed in Garibaldi Street, located in the heart of the business district of the Part-Dieu. This area
is the subject of a large-scale urban renewal project. Garibaldi Street was designed in the 60s as an "urban
© 688203 bIoTope Project Partners
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expressway" to facilitate car traffic in the city centre. The time of cars is over and the requirements for
development and quality of life have changed.

Figure 2: Garibaldi Street

A first phase of requalification of this street was delivered in 2014, on a portion of a few hundred meters. The
requalification aims to remove this urban break (i) by reducing motor traffic, by reducing the number of traffic
lanes, (ii) by carrying out a landscaping along the way, adding plant strips to the alignment shafts already in
place, and (iii) by giving all their place to the soft or collective mobility modes.
In addition, the Metropolis has benefited from the creating of a rainwater recovery basin under the pavement.
Water stored in the basin can be used for cleaning the streets, by reloading street sweepers on a distribution
terminal, or for watering the plant areas of the street. The street-planted strips have water inlet connections
to the pumps in this basin (Figures 3 and 4).

Figure 3: Garibaldi street: actual situation and rainwater recovery
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Figure 4: Garibaldi street: irrigation network

2.2. Services to provide in the pilot
The following services were identified in deliverable D2.1. A short recap is given below.

2.2.1. Citizen climate information and contribution
The citizen portal currently being designed and developed by the metropolis will enable everyone to be
informed about the heat conditions and will communicate observations and information about heat waves.

2.2.2. Data collection and enrichment of the data portal
The data mad available by the pilot will be published on the data portal of the metropolis
(data.grandlyon.com). Researchers and developers are really interested by the data provided by this use case.

2.2.3. Watering scheduling
The main purpose of the use case is to deploy a smart irrigation service in order to maintain and even to boost
the natural power of refreshment of trees, particularly during heat waves periods.
As shown through the model presented on the IoT EPI Event in Athens (Figure 5), watering will be triggered
independently on each sector of the street. The triggering will be based on indicators resulting of numerous
data collected and previsions calculated: air temperature, soil humidity, weather forecast, rain water
availability in the tank etc.

© 688203 bIoTope Project Partners
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Figure 5: watering scheduling model

2.3. Hardware and software solutions deployed
2.3.1. Overview
The area of experimentation has four distinct vegetated zones on the east side of the street. Four "control"
trees each belonging to one of these zones are equipped with all the sensors and actuators described
thereafter Figure 6.

Figure 6: sensors and actuators in the Garibaldi Street
© 688203 bIoTope Project Partners
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2.3.2. Sensors and actuators
Trees activity sensors
Tree activity sensors are also called dendrometric sensors (relative to trees or branches). They have been
developed by INRA, the French National Institute of Agronomic Research, and are deployed by our partner
Hydrasol. The system developed by INRA is named PepiPiaf. This system measures and memorizes very
precisely (micron sensitivity) the diameter variations of the branches of the tree, without disturbing its
operation, and the air temperature at the measuring point.
During daytime, under influence of solar energy, when absorption does not totally compensate for
perspiration, the diameter of branches decreases. At night, in absence of perspiration, rehydration of tree
allows a recovery of the diameter of the branches accompanied by an increase of it, when climatic conditions
have been favourable to photosynthesis and thus to growth.
These sensors are deployed in the four control trees in the experiment area (Figure 7). They are connected
similarly to an acquisition system including a Sigfox communication module. These sensors take a
measurement of branch diameter variation every hour.

Figure 7: tree activity sensor

Air temperature sensors
The network of air temperature sensors was deployed by the metropolis itself. The sensors are available on
the market from the Sensing Labs brand. They have an accuracy of 0.2°C. A LoRa communication module is
embarked.
These sensors have been installed in eleven different locations (Figure 8). Four are dedicated to “control trees”
on Garibaldi Street, but seven other sensors are located in reference areas on the outskirts of Garibaldi Street.
These are areas that can have a different wind exposure, within a non-wooded or very mineral environment.
The air temperature sensors take a measurement every 30 minutes.
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Figure 8: air temperature sensor

Soil moisture sensors
Soil moisture sensors are deployed by a partner company of the Metropolis, Hydrasol, in charge of the creation
and maintenance of the green spaces. These sensors were originally designed to monitor young plantations:
a web portal is used to track the soil moisture status and alerts are triggered when watering is required.
These sensors measure the soil pressure, from which the soil moisture level can be inferred. Three sensors are
embedded in the ground at a distance of 2.5 meters from the trunk of the tree, respectively at a depth of 30,
70 and 100 centimetres (Figure 9). They are connected to an acquisition system including a Sigfox
communication module. The Soil moisture sensors take a measurement every hour.

Figure 9: soil moisture sensor

Storage tank
The storage tank is located under the street (Figure 10). The basin is equipped with pumps, debit meter, water
level sensors. Those equipment are monitored by a local automaton which is part of a global monitoring
network called Stella.
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Figure 10: storage tank

Irrigation valve
Connected irrigation valves should be deployed in 2018 in order to set up the automatic and smart irrigation.
Packaged solutions are available on the market, they enable a connection of the valve opening device through
an IoT network like LoRa.

2.3.3. Networks
The Figure 11 gives an overview of the different IoT networks deployed in this use case, enabling like explained
further in this document to manage all the information of the sensors and systems through the O-MI/O-DF
standard.

Figure 11: Networks deployed for the heat wave mitigation use case
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LPWAN networks: LoRa and Sigfox
For certain uses the LPAWN networks (for Low Power Wide Area Network), like LoRa and Sigfox which are the
two technologies deployed for the use case, are a solution suitable for communication with connected objects.
This technology makes it possible to send and receive messages of very small size, on very long scopes (from
5 to 40 kilometres), with a major advantage that the components used to emit these messages are very
inexpensive and very low energy (it is therefore possible, with a simple battery, to emit a few messages per
day during 10 years).
The principle of these networks is as follows: the objects communicate with low frequency radio (around 800
to 900 MHz) to antennas deployed in the territory. These antennas are gateways. They are connected to the
Internet and transmit information to storage servers. Communication is two-way, but sending information to
objects is limited in size and frequency.
The LoRa deployment: from a private network to an operated network
In 2017 the Metropolis, in order to master all the technological components, has made the choice of deploying
its own LoRa network for the air temperature sensors. Two gateways have been put in place, (i) one has
already been acquired ready for use, (ii) the other was assembled and is based on a Raspberry Pi (Figure 12).

Figure 12: LoRa gateway

The deployed network (Figure 13) gives full satisfaction. Nevertheless, several limits lead us considering for
the future in order not to lose measured data, the use of a private network operator LoRa:
• Antennas must be installed on high and secure points, also allowing connection to a wired network;
• The servers on which the various software components of the network are installed must offer a 24hour service guarantee;
• Human resources must be dedicated to the monitoring and maintenance of such a network.
For those reasons, in 2018 the air temperature sensors will be shifted to an operated LoRa network.
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Kerlink gateway
Data
processing
(Figure 14)

Raspberry
gateway

Air temperature
sensor

Figure 13: LoRa private network

2.3.4. Internal data collection and publication
Regarding the air temperature sensors, the data is provided by the LoRa server through the MQTT protocol
and the data is inserted into an InfluxDB database by a Node-RED process (Figure 14): it’s the first part of the
“O-DF/O-MI” wrapper, described for all sensors and data sources at § subsection 3.4.1.

LoRa
network
(Figure 13)

Figure 14: Air temperature data processing
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The InfluxDB database ensures the data retention. The Grafana web application is natively connected to the
InfluxDB, and provides simple maps and dashboard for a basic quality check of data (Figure 15). Data is also
extracted from this database to publish data in the bIoTope standards O-MI and O-DF through a specific
wrapper as explained in the next paragraph.

Figure 15: Grafana dashboard

2.4. bIoTope ecosystem integration
2.4.1. Wrappers
As explained in the deliverable D2.4 “bIoTope SoS Reference Platform Specification”, individual wrappers are
developed to enable gateways to the bIoTope ecosystem. Each wrapper can include the adding on semantic
annotations on the data.
Figure 16 gives an overview of the wrappers developed and to be developed.
Most of the wrappers are built on the following pattern:
-

Source data is integrated in an InfluxDB database by a Node-RED process

-

Data is uploaded into the O-MI node by a Pyhton script

Concerning the data sets of our data platform, we plan in the future to publish them directly in O-DF/O-MI,
with an O-MI node implemented in the data platform environment. But currently in a short term a pythonbased wrapper will publish the datasets on the O-MI node.

© 688203 bIoTope Project Partners
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Figure 16: overview of the heat wave mitigation wrappers

2.4.2. O-MI node
An O-MI node was created on a server of the metropolis in order to store the data collected by the various
sensors and systems described above. This node can be queried from anywhere with queries in the O-MI
format. As shown on Figures 17 and 18, an O-DF structure has been set up for the air temperature sensors.
For each of the 11 sensors deployed and declared in the O-MI node, the data is updated every 30 minutes by
the Wrapper described above. Each of the 11 air temperature sensors can be requested trough an O-MI
request (Figure 19). The result is obtained through an O-MI response (Figure 20).
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Figure 17: O-DF structure of the air temperature sensors network
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Figure 18: detail of the air temperature sensors O-DF structure

Figure 19: O-MI request of an air temperature sensor
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Figure 20: O-MI response for an air temperature sensor

2.4.1. Adding semantics into the O-DF structure
The work carried out on semantics for Lyon’s use cases is described at chapter 4 in the deliverable D4.7
“Knowledge Representation and Inference Framework v2”. The O-DF and O-MI screenshots presented above
include the semantic annotations defined during this work on semantics.

2.4.2. Registration of Greater Lyon’s O-Mi node on IoTBnB
IoTBnB, standing for “IoT service puBlication and Billing”, is currently being developed and accessible at
http://iotbnb.biotope-project.eu/. As detailed in the deliverable D2.4 “bIoTope SoS Reference Platform
Specification”, let us recall that the main objective of the bIoTope service catalogue (IoTBnB) is to enable
person and/or system to:
•

•

IoT data/service producers (consumers of goods, citizens, municipalities, businesses or other legal
entities) for having the possibility for joining the bIoTope ecosystem community and describing – based
on O-MI/O-DF – what personal IoT data/services from their own digital environment are available, and
how to query/call them, while being able to control how and by whom those data/services can
be accessed, processed, re-used, re-published, etc.;
IoT data/service consumers (businesses are of course the first parties concerned like integrators
device manufacturers, software companies…) with the possibility and motivation for joining the
marketplace community, searching for, and consuming valuable IoT data streams and/or services with
the objective to re-use/compose them – under certain conditions/IPRs and potential financial returns –
into new and sustainable developments that fulfil untapped needs and applications.

In order to enable IoT data/service consumers (internal or external to the bIoTope ecosystem) discovering the
O-MI node published by the Greater Lyon (and the associated IoT data/service), it is of utmost importance for
the Greater Lyon to register it on an IoT marketplace, referred as IoTBnB in the bIoTope project.
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To do so, one manager of the Greater Lyon accessed to IoTBnB and filled out the access information related
to the O-MI node such as the URL of the O-MI node, his name, his location, his version and a keyword
characterizing the published data. All of these has been done as shown in Figure 21.

Figure 21: 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 are visible on the manager account (tab named ‘published data’). By default, all the
infoItems (properties of the objects in O-DF) are indexed and made visible for IoT data/service. In addition,
the price (for each infoItem) is set up to 0 (BTC) which correspond well to what the Greater Lyon is
expecting for those data. Let us note that in theory, the manager can select the price and which data/services
someone wants to really make visible on the marketplace as shown in Figure 22.
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Figure 22: IoTBnB interface where a publisher can have control of his data

After these steps, the O-MI node (and the associated data/service) can be discovered by the IoT data/service
consumers: either by using the homepage interface (as shown in Figure 23) or the (first and open) IoTBnB APIs
detailed in the deliverable D3.6.
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Figure 23: IoT data/service consumer interface for discovering the IoT data published in Lyon
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2.5. Future developments
2.5.1. Data collection and wrappers
The next priority for this use case is to complete the “bridge” between the hardware and software
implementation of the use case and the bIoTope ecosystem. Works are ongoing concerning the O-DF structure
definition for:
•

The trees activity sensors

•

The soil moisture sensors

•

The level of water in the rainwater tank

2.5.2. Complementary IoT components
In order to trigger automatically the irrigation from the bIoTope ecosystem, we need a connected device to
open and close the water valves. We plan to purchase an existing solution available on the market. A solenoid
valve can be installed in replacement of the existing manual valves and coupled with a LoRa compatible
controller. Until now, the LoRa technology has been deployed for data transmission from a sensor toward a
gateway: we will have to verify in what conditions this technology can be used in real life conditions to send
information from a data center to a connected actuator.

2.5.3. Expert system for irrigation
Meanwhile the companies selected through the first open call are developing the expert system for irrigation.
This development takes advantage of the knowledge of those companies both in the field of the activity plants
and in the field of data analysis and machine learning. Indeed, the triggering of irrigation in the use case is
based on numerous parameters and context information and must be efficient while water consumption is
linked to the available amount of water in the rainwater tank.

Figure 24: logical view of the expert system for irrigation

© 688203 bIoTope Project Partners

24

31 January 2018

D6.4 Proof-of-Concept “Greater Lyon Pilot” Implementation v1

3. The bottle banks collection use case
3.1. Context
More than 2200 bottle banks are located on the 59 towns forming the Greater Lyon: on this territory, the local
authority is in charge of recycling and waste management. New bottle banks are supplied by a provider,
chosen after a public procurement. Bottle banks are property of Greater Lyon and they are maintained by an
internal team. The collection of bottle banks is performed by several private companies, chosen after a public
procurement. The territory is divided into several areas, each of those areas is attributed to one of the
collection companies.

3.1.1. Current situation of bottle bank management
For the time being, collection management and truck routes are based on the collection companies experience
and internal tools. A sensor-based solution has been deployed in 2015-2016 on 10 bottle banks, enabling to
know at an hourly frequency the filling rate of each bottle bank. This proof-of-concept has demonstrated that
the knowledge of the filling rate could enable significant optimization in the collection process.

Figure 25: bottle bank, collection truck, overflow

3.1.2. Existing source of data
Bottle banks are objects of a dataset on Metropolis data platform: this dataset give access to online view of
mapping of containers but give also access to metadata associated with this dataset. Developers or users of
geographic front-end can use data through a wide range of web services and formats: The standards of the
Open Geospatial Consortium WMS (map-oriented) and WFS (geographic objects oriented), but also Shapefile,
KML, GeoJSON, JSON (see Figure 26).
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Figure 26: bottle banks dataset on the metropolitan data platform

Figure 27: map of the bottle banks location on the metropolitan data platform
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3.1. Services to be provided by the pilot
The following services were identified in deliverable D2.1. A short recap is given in the following subsections.

3.1.1. Citizen information and contribution
The citizen information and contribution service enables everyone to be informed about bottle banks’ status
or to communicate information on bottle banks or their surroundings. This service will be integrated to the
Greater Lyon citizen portal currently developed, a prototype is depicted in Figure 28).

Figure 28: screenshot of the citizen portal

3.1.2. Dashboards
The dashboard service enables visualising each bottle bank status on a map or by filtered lists and being
informed by alerts regarding the banks or the collection activity.

3.1.3. Collection tour scheduling
The collection tour scheduling service produces route plans for truck drivers before they leave for a collection
tour, taking into account the information collected through the bottle banks’ sensors and other data sources.

3.1.4. Real time guidance
The real-time guidance service takes into account the real-time events that occur on the planed route, and
the bottle banks status, in order to suggest a new route.
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3.2. Hardware and software solutions deployed
3.2.1. Overview
The pilot integrates in the bIoTope ecosystem the main actors/objects involved in the glass recycling process:
bottle banks (with dashboards for the recycling unit), citizens (with citizen-oriented portal or application),
collection companies with their trucks (with routes planning and connected navigation systems). Tools
developed in the bIoTope project will be used to build new services enabling interactions between these actors
and connected objects. Other relevant information sources such as road congestions, weather forecasts,
citizen complaints about truck noise or unavailable bottle banks, special events in the town (including
predictive capabilities) will be considered.
The use case aims at:
Upgrading service quality for citizens, by avoiding full bottle banks:
o

Improved information and service to the citizen. In case of full bank, indication of the nearest
available bank

o

Better quality of city: streets will be cleaner

Reducing pollution and noise:
o

Reduction of the number of glass collections: triggering and organization of the trucks routes
depending on banks % of filling

o

Reduction of the length/duration of routes by avoiding traffic jams, works zones

Reducing costs:
o

Less time and fuel directly linked to the reduction of the number of glass collections

o

Subcontractors relations improved: knowledge of glass collection relevance and efficiency,
knowledge of banks handling

Figure 29: general overview of the bottle banks use pilot
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The Figure above shows the general architecture of the system to be deployed:
-

Off the shelf vertical solution for bottle banks, including all technical layers: autonomous and
connected sensors, wireless communication of the sensors information, database and applicative
platform enabling sensors management, data visualization, basic tour scheduling/optimization

-

Citizen app or portal: a website of the Métropole de Lyon giving information on the bottle banks
location already exists and a project called “Digital counter” is in progress and will integrate functions
of information or contribution for the citizen

-

Collection trucks navigation system/application integrated with the bIoTope ecosystem

-

Data Grand Lyon : the existing metropolitan data platform, with several data sets which will have to
be used for collection optimization/real time guidance

3.2.2. Bottle banks sensors and prediction of fullness solution
SigrenEa is a company, which has specialized in the optimization of waste collection at drop-off points. The
company has been selected through the first open call of the project, in order to provide the “off-the-shelf”
solution for the bottle banks mentioned above.
Almost 10% of bottle banks, representing approximately 300 units, are currently being equipped with sensor
modules. Sensors will measure the filling rate of each bottle bank, the inside temperature, the force applied
to the bottle bank when it is emptied, and, for a part of them, the GPS position.

Figure 30: SigrenEa sensor module
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Figure 31: map of deployment of the sensor modules (in purple)

A software solution developed by SigrenEa is associated to the sensors and is also currently being deployed.
Through this solution, the data collected through the sensors is processed in order to predict the fullness rate
time and to trigger the bottle bank emptying. An example of functionality provided by this solution is on Figure
32: users can access a dashboard with bar charts and gauges giving a general overview of the current situation.

Figure 32: example of dashboard produced by the SigrenEa software
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3.2.3. Truck navigation solution
In order to complete the pilot, some of the collection trucks have to be equipped with “bIoTope interoperable”
on-board navigation systems.
The selected company will be in charge of the following tasks:
•

Establish an information flow between the navigation system and the bIoTope ecosystem:
development of wrappers

•

Publish trucks and on-board system information through O-MI/O-DF, in the objects discovery and
subscription portal (IoTBnB)

•

Design and coding a new version of the on-board routing software including
o

The use of filling-rate information coming from the sensors network

o

Traffic information coming from the Greater Lyon data platform

o

Other information to be detailed during the project

o

Publication of information regarding the collections in the bIoTope ecosystem

3.3. Future developments and bIoTope ecosystem integration
The SigrenEa solution is currently being deployed. As soon as the physical infrastructure will be ready, and the
data collected on SigrenEa’s servers, the first step in the bIoTope integration will be establishing a link between
the solution and the bIoTope ecosystem:
-

Definition of the O-DF structure for the bottle banks’ sensors network, including semantic annotations

-

Design and development of the wrapper enabling a real-time update of the information in the bIoTope
ecosystem

In the next steps, some data sets of the Greater Lyon data platform will be also wrapped into the bIoTope
formats.
The open call 2 will select a company in charge of adapting an existing truck navigation solution to fit
requirements and objectives of bottle bank pilot, with a focus on route planning and real time adaptation in
order to optimize collection runs. The solution will be open to interoperability with other systems, in particular
with the bottle banks sensors network and the Greater Lyon data platform, through bIoTope’s standards and
tools.

3.4. Collaboration with Smart Waste Management (ITMO university – St Petersburg)
One of the consortium’s partner, ITMO university, is also developing a pilot use case regarding Waste
Management in St Petersburg
This use case addresses various functionalities for various stakeholders, namely, city administration, garbage
fleet dispatchers, truck drivers and citizens. Functions include visualization on the map, routing of garbage
trucks, providing context in response to context queries, developing and working with waste management
ontology, data collection from smart garbage bins using LoRaWAN technology, deploying FIREWARE
components and providing a mobile app for citizens.
There are a lot of similarities in our two use cases. The business and technical model of sensor deployment
are different, but data management and services open a large field of collaboration.
In summary ITMO University and GrandLyon are collaborating in four areas:
•
•

extending waste management ontology to include bottle bank concepts (see figure 33)
sharing and reusing data generated in each other’s use case
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•
•

adapting context queries developed for SWM use case to BBM and assisting in extending specific
queries
sharing and reusing software developed by ITMO University and GrandLyon (example figure 34)

Figure 33: Structure of Waste Management Ontology: categories and generic items
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Figure 34: Driver's Mobile Application on devices Samsung Galaxy S7, Sony Xperia Z3

4. Conclusion
In this document are described the current technical deployment and integration of the two use cases of Lyon.
The approach and progress are quite different between the two use cases.
The heat wave mitigation use case technical infrastructure is fully deployed, sensors data is collected since 8
months and all data will be soon compliant with the O-MI/O-DF standard. The metropolis has carried out by
itself many tasks in the following fields: IoT deployment, RDF modelling and semantic annotations, O-MI node
local implementation, and wrappers development. The next steps for this use case are: (i) to achieve the
technical deployment with actuators (the irrigation valves controllers) and (ii) to complete the development
of the target services with the technical work packages teams, in particular the irrigation service.
In the bottle banks use case, the role of the metropolis is more focused on global orchestration of our partners.
We will take advantage of the experience acquired on the first use case to integrate an off-the-shelf hardware
and software solution in the bIoTope ecosystem. The collaboration with ITMO university, at the level of
ontologies, data sharing and services re-use, will intensify as soon as the sensors network will be completely
deployed.
The two use cases are fully aligned with the public policies developed by our metropolis and fit with the
objectives of bIoTope. The first use case demonstrate how services can be easily deployed on top of the
interoperability layer offered by bIoTope’s core components, despite the heterogeneity of IoT networks and
connected objects deployed. While the second use case will demonstrate the added value of bIoTope
ecosystem when various partners have to collaborate and to deploy complementary services, each of them
providing data and connected smart objects.
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