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APPLICATIONS

• Fleet management 

• Motorway traffic management

• Hazmat transportation

• Monitoring of pollution along rivers

• Monitoring of major risks

• etc.

Fleet Management

• Rapid delivery vehicles

• Police, firemen, rescue 

• Ambulances, taxis

• Boats, sub-marines, aircraft, rockets

• Trains, tramways, metros

• etc.

Architecture for fleet 
management

Network

Communications

GPS1
long: -0.987
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Generating
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GIS Visualization

Simulation

Data
Acquisition

Fleet Monitoring
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Motorway Traffic Management
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Example of GUI for 
the Monitoring of Motorway
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Hazmat Transportation 
(1/2)
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River Monitoring

Pol lu tion
de la i r
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Dangers
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de la  m er

Di rec tiv es
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Dangers
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Animated Synoptics

Peter carries out researches
with hypermaps concerning

history and extent
of River Ture floods

Video-surveillance
camera

Starting from weather forecasts, 
Paul very rapidly carries out

an animated visual simulation
in order to get an idea of possible
damages and organize rescue.

Natural Risk Monitoring

Sensor

Sensor
Sensor

Teletransmission
System

Real-time control
system

Animated
Cartography

Volcano with sensors

Managing GPS object

Observer

Update()

Subject

Attach()
Dettach()
Notify()

10..*

GPS
identifier : string
parameter : string
period : integer
threshold : integer
longitude : float
latitude : float
time : date
heading : integer
speed : integer
status : statusType

UpdateLocation()

GPSManager

CreateGPS(id : string, param : string, period : integer, threshold : integer)
EraseGPS(gps : GPS)
GetAllGPS() : GPSList
GetGPS(identifier : string) : GPS

0..* 1

Data Acquisition Component

Database

Radio Radio ComponentComponent

Kernel

ObserverObserver

ObserverObserver

ObserverObserver

ObserverObserver

Automatic
storage

GPSGPS

GPSGPS

GPSGPS

GUIGUI

Polling
Process

MessageMessage
ManagerManager

CodingCoding DecodingDecoding
ModuleModule
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ARCHITECTURES

• Centralised Architecture

• Cooperative Architecture 

• Federated Architecture

Centralised Architecture

Vehicle

Vehicle

Vehicle

Vehicle

Control
centre

Fixed sensor

Fixed sensor

Fixed sensor

Fixed sensor

Cooperative Architecture

Fixed sensor Vehicle

Fixed sensor

Fixed sensor

Vehicle

Vehicle

Federated Architecture (1/2)

Telegeomonitoring
system A

Telegeomonitoring
system B

Telegeomonitoring
system C

Vehicle
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Federated Architecture (2/2)

A
B
C

1 2 3 2 1

Systems

Time

Number of telegeomonitoring systems active
during the same time for one vehicle

Decision Support System

Databases

Events

Consequence
analysis

Spatial decision
support system

Action plan
selection

Consequences

Action plan

Functional Architecture 
Embarked Site

Local DB management

Local applications

GPS and local sensors
management

Local
database

Management of telecommunications
between the control centre

and embarked sites

Embarked system

Functional Architecture 
Central Site

Central system

Central DB management

Central
database

Management of telecommunications
between fixed sensors

and embarked sites

Spatial decision
support system

Global vision of
the telegeomonitoring system

Global realtime
synoptics
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• Utilisation of GPS

• Fixed sensors

• Mobile and embarked components

• Real-time DB

• Data sharing through telecom

• Control Centre

Table of Comparison
Computer Aspects

• Decision Support System

• Anticipation by simulation

• Animated cartography

Table of Comparison
Functional Aspects

DIRECTION OF RESEARCH 
(1/3)

• architectures of telegeomonitoring systems 
including several sites and embarked components; 
characteristics, advantages drawbacks, 

• architecture of control centres

• architecture of mobile components

• architecture of systems without central site

• Design of synoptics for real-time synthesising and 
generalisation

• Real-time fusion of geographic data coming from 
different multimedia sources

DIRECTION OF RESEARCH 
(2/3)
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• Design of real-time GIS databases, spatio-
temporal and multimedia indexing 

• Interoperability of several telegeomonitoring
systems

• Cognitive aspects for real-time spatial decision 
making

• Byzantine situations when sensors or vehicles are 
sending erroneous information

• etc.

DIRECTION OF RESEARCH 
(3/3)
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