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1 ABBREVIATIONS
EC European Commission
ECPO European Commission Project Officer
EURON European Robotics Research Network
EUROP EUropean RObotics Platform
FCT-UC University of Coimbra, Portugal -ISR Inste of Systems & robotics
GIS Geographic Information Systems
IAl Israeli AeroSpace Industries
LIDAR Light Detection And Ranging
LIMS LIDAR Imaging and Measurement System

MCC Mission Control Center

MRP Mobile Robotic Platform

PM Project Manager

PSC Project Steering Committee

QA Quiality Assurance

QPR Quality Peer Review

RT Real Time

SLAM Simultaneous Localisation and Mapping
SW Software

TA Technical Annex

WPL Work package Leader

2 INTRODUCTION

This document is the publishable executive sumnadrthe IRPS project for reporting periodl as
defined by Article 6 of the contract.

It comprises the following sections:
Introduction : this section

Objectives

Work packages
Partners

More information.
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3 OBJECTIVES

The main objective of the IRPS project is to depedmd integrate an accurate 3D sensing system
(LIMS = LIDAR Imaging and measurement Systeas)a modular component for mobile robotics
platforms, enabling fast dense mapping of large areas, ptgniwith sparse objects.

The project will develop and demonstrate ultimatély LIMS on high demanding applications as an
Intelligent Robotic Porter System (IRPS) to helptipg and guiding the public in airport areas.

CS (Communication & Systemes, Systemes d’informatisrihe coordinator of the IRPS project.

4 WORK DESCRIPTION

4.1 Workpackages

In order to ensure efficient scientific work, resdaand development activities and resources have
been structured into 6 work packages :

WP1 1 %
Project management

WP2 | [ swa ! |
End User ‘

Requirements

&System
Specification

WP3 v

Module $ % ! $ % ! $5% ! $ % ! $ % !
Implementation O i % nong Yy T

# | %

WP4 A
System Integration ' ()!
& Validation

period 1 : Version V1
period2 : Version V2

|Period3 : Version V3

v

WP5

1" |
System Deployment T :

WP6
Dissemination &
Assessment 231 ( " ( 41

Figure 1.  IRPS Workpackage Structure
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WP1 "Management' implements the project management activitiesiandad by CS

WP2 "User Requirements and System SpecificatiSnimplements the End User requirement
engineering and System Architecture Specificafidns work package is lead by SciSys

WP3 "Module Implementation” implements the architecture module developmeniss work
package is lead by PIAP.

WP4 "System Integration and Validatior' implements the system integration and validation.
This work package is lead by IAI.

WP5 "Final Application Deployment" implements the Robotic Porter Application depl@nh
This work package is co-lead by ANA and CCIT, thd esers of IRPS.

WP6 "Quality Assurance and Assessment, Dissemination arfeixploitation” implements the
project quality assurance and self assessmentthendissemination and exploitation activities.
This work package is lead by CS

The development approach chosen is an incrememnéabased on 3 milestone prototypes V1,V2, V3
at the end of each period :

Periodl: Lab prototype V1
Period2: Field prototype V2
Period3: Enhanced and deployment prototype V3

4.2 System Architecture

IRPS (Intelligent Robotic Porter System) is a systmprising several mobile robotic porter units
(MRP) operating on a public airport area to helpljmuand disabled during gate-to-gate transfers.

All MRPs are configured to operate in a given refiee environment (3D modelled and calibrated)
and are configured, monitored and controlled thiloagMission Control Centre (MCC) located in the
MCC_Room within the airport facilities;

The MRPs and NAVIGATION systems are built around tiMS (LIDAR measurement system),
which is to be developed as a modular system footro platforms and applications.

Figure 2. IRPS System Architecture Overview
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The IRPS system architecture is a rather “clagsibbdtic architecture( see figure 2) :
Control SW takes a common layered approach, with an ILLPharge of Low-level actuators
commands, a Navigation system in charge of obstad&lance and path following, and a Mission
Controller in charge of high level planning basedagsigned mission.

World Model (IRPS Global Reference or IGRM), merges the fused sensory data into a single
coherent representation of the state of the rohdtitas environment.

Sensors (mainly LIMS Sensing Systemj}akes raw sensor data as inputs, and intergrets in a
form practical for 3D modeling. This system incladmordinate transforms into a single frame of
reference, ground plane removal and other relateghpcessing steps.

Actuators (HW and Robotic), includes an electro-mechanical E-Stop Button (E8Btuators for
steering, signaling and braking, computing hw agmtssng HW.

As a result, the IRPS system Architecture is defiag 4 main sub systems:
- The Monitoring and Control Center (MCC) is in charge of controlling the set of mobile rabot
porters (MRPSs) attached to a given IRPS Refereneadhment.

The LIMS measurement and change detection systeis hosted on each MRP, and provides
location information with millimeter precision theé MRP by comparing acquired data to the IRPS
Reference Model data acquired during system corgtgun.

The MRP system, is the Mobile Robotic Porter Platfon hosting the LIMS and able to port
disabled passengers and/or luggage from one aiquation to another

The IGRM is the IRPS Global Reference Model database st@iir3D reference data navigation
and configuration data.

* The IRPS Global Reference
3D Model (IGRM) is a database
storing all 3D navigation
reference and configuration
data.

* The Mission and Control
Center (MCC) is in charge
of controlling a set of mobile
robotic porters attached to
a given IRPS Reference
Environment.
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+ The LIDAR Measurement
System (LIMS) and Change
Detection (CD) provide location
information with millimetric
accuracy by comparing acquired
data to the IRPS Reference

+ The Mobile Robotic
Porter platform (MRP)
transports passengers
and/or luggage from one
location to another.

Phone call

Button push
Web service call...

Figure 3. IRPS System Architecture Overview
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5 PARTNERS

The consortium has achieved a good mix of techryofirgviders, industrials and end users. Partners
contact details are given in table below.

Participant name Contact Name & data

CS Systemes d’Information,France Maurice Heitz, E-mail: maurice.heitz@c-s.fr

(Coordinator) Phone : +33561 17 66 66

Industrial Research Institute fori Roman Szewczyk, Email : rszewczyk@piap.pl

Automation and Measurements,Poland Phone : +48-609-46-47-41

Institute of Systems and Robotics Jorge Miranda Dias ,Email : jorge@isr.uc.pt

FCT, Universidade de Coimbra, Portugal Phone : (+351) 91 8711531

SciSys,UK Mark Woods , Email : Mark.woods@scisys.co.uk
Phone : +44 117 9717251

Israeli Aerospace Industries,lsrael Uri Paz-Meidan ,Email : upaz-meidan@iai.co.il
Phone : + (972) 52-6040-491

LLGeometry,Canada Jean-Francois Rotge, Email : jean-francois.rotge @llgeometry.com
Phone : +1 514 279-4629

ANA-Aeroportos de Portugal, SA Sergio B Mana , Email :sbmana@ana.pt
Phone : +351 21 843 1888

ATB- Toulouse-Blagnac Airport,France Alain de la Mesniere Email : a.delamesliere@toulouse.aeroport.fr
Phone : 33561424471

6 MAJOR ACHIEVEMENTS
LIDAR based measurement technology, Navigation &stimg components for mobile robotic
platforms were developed by the IRPS partners ematiiem to gain a competitive advantage.
User and system requirements have been frozen
An IRPS Mission Control Center demonstrator with BBualization and Navigation simulation
was developed as the IRPS integration bench andmgnated with an MRP in the loop. This
demonstrator will serve as the integration benctpfototype V3.

The LIMS subsystem was prototyped and integrated simulator with T-SLAM localisation and
Change detection algorithms

The LIMS Sensor was developed as an integrated fielsior.

The IRPS system concept and operational modes degn@nstrated to potential end users, but LIMS
performance issues are not yet fully solved. Howetlee partners acquired new competencies in 3D
mapping & sensing technology and can now suppsrtise, within new technological projects and
applications. Due to the accurate positioning cdipalthe technology can be extended as the core of
numerous applications, like:

Position accuracy based systems over long distances

Plant Monitoring (Electric Wires, Pipes, defect ntonng)

Railway maintenance (analysis of 20cm large objatfi80km/h)

Large indoor 3D dense environment allocation angdpimgy (airports, public areas,..)

Most importantly, the project is bringing added ualand competitive advantage to the European
embedded systems and robotic industry in termsDo&@&nsing, localisation, navigation, safety and
security.

! This system has still to be miniaturized and pgekiaio be suitable for hosting on mobile platforms.
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7 MORE INFORMATION

7.1 Projectlogo

The project logo is illustrated in figure below; fépresents a robotic head with LIDAR beams
scanning the environment.

Figure 4. IRPS Project logo

7.2 Project Website

More information is provided on the public webgftehe project which is at the following address
http://www.irps-project.net

IRPS project result are summarized here

IRPS Final Event and Presentation, Faro Airport, Portugal,

Thursday December 17th 2009, 9:30 AM

Searching information or documents on this website? check the search field at the top right of this page!

Project Objectives TEST CAMPAIGN1 at FARO airport

The IRPS (Intelligent Robotic Porter System) is an FP6 project of the European A first integration workshop followed by a test campaign took place at FARO airport,
Commission and has as goals to demonstrate an intelligent robotic porter service for hosted by ANA, Aeroportos de Portugal, on May 18-29th 2009.

large public areas. The localisation of the robotic unit is based on an innovative LIDAR

based 3D mapping and measurement system which is developed within the project to The ‘team memebers had the opportunity to meet, integrate their components and work

achieve mllimetric accuracy.

The IRPS is comprised of 2 main subsystems : » MR
RP e and IRPS MRP Integration Bench

»
» The Mission control Center (MCC) with one operator controlling a fleet of Robotic Porter

Figure 5. IRPS Website Home page
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