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The Robot - Era Project has received funding from the European Community’s Seventh
Framework Programme (FP7/2007 - 2013) under grant agreement num . 288899 - WWW.ROBOT - ERA.EU

Robot - Era at a glance

� Duration 2012 - 2015
� Total Project Cost: � 8.700.000

Services provided by a set of autonomous and well orchestrated mobile robots
integrated in smart environments : outdoor, condominium and domestic (3D
service robotics)
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Robot - Era innovations

1. Services provided by a set of autonomous and well orchestrated
mobile robots integrated in smart environments : outdoor,
condominium and domestic (3D service robotics)
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Analysis of end - users needs and
service definition

Robot - Era Services Definition

Communication

Indoor escort at night

Reminding

Outdoor walking support

Laundry support

Drug and shopping delivery

Garbage collection

Food delivery

Objects transportation
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1 � Exp . Loop
Single functions

experiments

70 Users in IT, SE

Experimental Path during the
Project

Scenario 1
Communication
Reminding
Indoor escort
Surveillance
Object Transportation

Scenario 2
Garbage Collection
Outdoor walking Support
Shopping and Drug Delivery

Scenario 3
Food Delivery
Laundry

20 Users

20 Users

20 Users

20 Users

2 � Exp . Loop
Realistic services experiments

50 Users in IT, SE

2 � Exp . Loop
Real Use Cases

35 Users in IT, SE

Scenario 1 ( Ancona , IT)
Communication
Reminding
Indoor escort
Surveillance
Object Transportation

Scenario 2 ( Angen , SE)
Goods Transportation

Scenario 3 (Florence, IT)
Communication
Reminding
Indoor escort
Surveillance
Object Transportation

NEW

In total 155 users tested the Robot - Era
system and the implemented services
during the entire Project
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Scenario Test and Participants
Scenario 1

Communication
Reminding
Indoor escort
Surveillance
Object Transportation

Scenario 2
Shopping and Drug
Delivery
Garbage Collection
Outdoor walking Support

Scenario 3
Food Delivery
Laundry
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Real tests with stakeholders
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Robot - Era Number

Robot - Era in
numbers

1 innovative method
for acceptability
1 day for setting a
robot (almost
plug&play )
3 real use - cases
2 Living labs in Italy
and Sweden
200 + stakeholders
in co - design phases
155 users tested the
robots

7 robots developed
for indoor and urban
environments
6 / 7 the average
Technology
Readiness Level
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Domestic Robot (DORO)

Dimensions (W x L x H) 610 x 735 x 1550 mm
Weight about 65 kg
Actuation differential with two high torque EC gear -motors
Speed Typical : 0.8m/s, - Max : 1.4 m/s
Localization AMCL algorithm based on laser data
Obstacle detection SickS 300 - Hokuyo URG-04 LX Laser sensors .
Obstacle detection up to 30 m on the front � up to 4 m on the back
Power 24 VDC
Batteries 24 V lithium batteries with 60 Amp -hrs
Battery runtime about 16 h, Recharging time : about 6 hours
Safety One emergency button, bumper around the base
Arm payload 1.5 kg
Arm max velocity 20 cm/s
Arm range 90 cm
Removable Tablet 10 .1 tablet, Apple iPad
Software Cognidrive and ROS based . Autonomous navigation with obstacle avoidance provided with common

interfaces of the ROS navigation stack .

Validated in realistic
environment
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Condominium Robot (CORO)

Dimensions (W x L x H) 610 x 735 x 1550 mm
Weight about 65 kg
Actuation differential with two high torque EC gear -motors
Speed Typical : 0.8m/s, - Max : 1.4 m/s
Localization AMCL algorithm based on laser data
Obstacle detection SickS 300 - Hokuyo URG-04 LX Laser sensors .
Obstacle detection up to 30 m on the front � up to 4 m on the back
Power 24 VDC
Batteries 24 V lithium batteries with 60 Amp -hrs
Battery runtime About 16 h, Recharging time : about 6 hours
99 Safety One emergency button . Bumper around the base .
Roller dimension (W x L) 345 x 345 mm
Removable Tablet 7�tablet, Nexus 7 9
Software Cognidrive and ROS based . Autonomous navigation with obstacle avoidance provided with common

interfaces of the ROS navigation stack .

validated in realistic
environment
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Outdoor Robot (ORO)

Dimensions (W x L x H) 75 x 100 x 145 cm
Weight about 150 kg
Actuation 2 Swissdrive 400 T hub motor by Micro -Motor AG, 24 VDC, 400 W
Speed Typical : 3 km/h, 0.83 m/s - Max : 4.5 Km/h 1.25 m/s
Maximum slope 20 %
Localization Novatel FLEX6-D2L-R0G-TTR (GPS) plus FLEX6-D2S-Z00 -00 N
(Align unit)
Localization accuracy Position < 3 cm, Heading < 0.1� (NTRIP provided and enough visible
satellites )
Obstacle detection Hokuyo UTM-30 LX Laser and US/IR sensors
Obstacle detection 0.1 � 30 m
Power 24 VDC
Batteries Lead -acid gel batteries 2 x 12 V 100 Ah
Battery runtime About 10 h, Recharging time : about 6 hours
Safety Two emergency button . Braking distance : 1m at 1.25 m/s
Container dimension (W x L x H) 450 x 350 x 400 mm standard container, 450 x 350 x 300
roller container
Container Payload 15 Kg
Touch Screen 12 �touch screen, 800 x 600 pixel
Software ROS based . Autonomous navigation with obstacle avoidance
provided with common interfaces of the ROS navigation stack .
Navigation accuracy Position < 40 cm, Heading < 5�

system complete
and qualified
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AmI TRL

validated in realistic
environment

Robot-Era pulled the WSN and AmI TRL from 3 (proof of concept) to 6/7

Board SSSA ST- I
Dimensions (W x L x

H)
62x41,7x10 mm 77,5x57x23.8 mm

Connectivity ZigBee, USB -mini ZigBee, USB -micro
Power supply DC +5V DC +5V

Transceiver Chipset Ember EM357 ST STM32W108HB
Tx Power Output +20 dBm +8 dBm

Rx Sensitivity -103 dBm -99 dBm
Accessories Uf.l antenna connector,

Integrated Li -Po
battery charger, mini

JTag port (10 pin)

Uf.l antenna connector,
standard JTag port (20

pin)

The AmI attracted the interest of
professional nursing home for the
following abilities:
� Continuous monitoring of patients

(day/night)
� Localization of patients to avoid

escapes
� Improve carers situation awareness
� Reduce carer�s stress and senior�s

safety
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Advanced robots capabilities

Cooperation , Manipulation , Navigation , Interaction
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ROBOTERA Software Syste m



The Robot -Era Project has received funding from the
European Community’s Seventh Framework Programme
(FP7/2007 -2013) under grant agreement num. 288899

Review Meeting
Brussels (Belgium )
February 24, 2015

New Dialog System
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Jaeseok Kim, Alessandro Manzi, Filippo Cavallo and Paolo Dario, � Assistive robot manipulation: Integration of
Shared Autonomy for fetching unknown multi-object in the highly unstructured environment�, IROS 2016.
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Acceptability assessment

Emotion
Emotional status mostly neutral (95%) , and only
positive emotion (5%) have been experienced during
the interaction, never negative

The interaction, even when some technical
issues occurred,  it was never perceived as

annoying or frustrating
Gaze
Good percentage of directed gaze (52%)

Engagement and interest toward the robot

Facial expressions and Body gestures
Facial expressions and body gestures served also to
increase the communicative strength of messages to
the robot (smile: 3,6%; laugh: 1,5%; nodding: 1,2%;
shaking head: 0,2%)

Good degree of engagement during the
interaction

Interaction with the robot

Low degree of no interaction (2,7%)

Quantitative Data Qualitative Data

Scenario1 accepted by 47 users on 50

Scenario2 accepted by 26 users on 30

Scenario1 accepted by 17 users on 20

Toward innovative standards to measure the acceptability of Robots,
based on user-oriented constructs
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Advances in Human Robot
Interaction


