
14/07/2010 1Jelle Saldien

R&MM ïVrije Universiteit Brussel

FACULTY OF ENGINEERING

Department of Mechanical Engineering

Development of the Huggable Social Robot Probo

On the Conceptual Design and Software Architecture

Doctoral Student

Jelle Saldien

Promoters
Prof. dr. ir. Dirk Lefeber

Prof. dr. ir. Bram Vanderborght



Pag.14/07/2010 2

Jelle Saldien

R&MM ïVrije Universiteit Brussel

Outline
 The Dawn of Social Robots

 The Design Of Probo

 The Software Architecture

ï The Perceptional Systems

ï The Attention System

ï The Homeostatic System

ï The Emotion System

ï The Motor System
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The Dawn of the Social Robots
 Industrial Robots
 = automated machines

ï Facilitate human labor in the factory 

ï Dirty, repetitive, dangerous or inaccessible 
tasks

ï Allowed cheaper mass-production
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The Dawn of the Social Robots
 Personal Robots
 = performing personal services for the 

humans
ï Home or office environment

ï Assist humans in the daily live

ï Need for social interactions => Social 
Robots
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Social Robots for Therapy

 AAT (Animal Assisted Therapy) 
ï U.S.: Dogs used to motivate children

ï Positive psychological and social effects

 RAT (Robot Assisted Therapy) 
ï Aibo : dog robot from Sony

ï Paro: seal robot from AIST(Japan)

ï Paediatric therapy and elderly care

 Hospitalized children
 Better preparation trough:

ï Distraction

ï Communication 

ï Information 

-> reduce anxiety and stress 
for better recovery
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 Purpose
ï Companion for children in the 

hospital

ï Platform for research in social HRI 
(Human Robot Interaction)

 Embodiment
ï Stuffed imaginary animal

ï Design space: Mori

 Users
ï Interacting user = child

ï Controlling user = operator

 Non-verbal communication 
ï Animal/human-like perceptions

ï Facial expressions & gaze

ï Smooth & natural motions
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The Design of Probo
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 Identity
ï Proboscidea = elephant-like 

ï Based on the mammoth

ï A believable story and character

ï Appealing to children
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 Identity
ï Probo (-scidea), history

ï Based on the mammoth

ï A believable character

ï Appealing to children

 Safe and Soft Interaction
ï Safe actuators 

ï Soft and flexible materials

ï Triple layered covers: 
ï Plastic casing

ï Soft foam layer

ï Removable  jacket 
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Virtual model
 Design tool

ï Hardware design

ï Appearance of Probo

 Simulation of motions
ï Simulate actuators

ï Linking with skin

 Export to 3D viewport 
ï Feedback for software 

development

ï Feedback for operator

 Evaluation of 
expressions
ï User tests facial 

expressions

Social Robots - Design Probo - Perceptions - Attention - Homeostasis - Emotions - Motor -

Conclusions 



Pag.14/07/2010 10

Jelle Saldien

R&MM ïVrije Universiteit Brussel

System Architecture

input
processing output
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Software Control Center
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Perceptions
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Perceptions

SENSORS

ANALYSIS

PROCESSING

SYSTEMS

ENVIRONMENT
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Attention
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Active Vision System
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Visual Attention

Active Camera 
View

Filter View

Full Area View
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Visual Attention
Face Detection
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Visual Attention
Color Filter
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Visual Attention
Skin Color Filter
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