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Privacy-Aware Embodied Intelligence for Robots 
in Assistive Living Environments
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• I am from Syria.

• BSc in Computer and Automation Engineering                                                                                   
Damascus University, Syria.

• Postgraduate Diploma in Vision and Robotics (VIBOT)                               
Heriot- Watt University, UK.

• I spent a semester at Bourgogne University in France.

• I spent a semester at Girona University in Spain.

About me:

�ESR 9. Hassan Zaal
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• We are ageing.

• The increase in life expectancy does not mean                                           
an increase in  “healthy life expectancy”.

• Multimorbidity is the coexistence of two or more 
chronic conditions in the same individual.
• A physical disease of long duration, such as cancer.
• A mental health condition of lung duration, such as dementia.

• Technology enabled self-management. 

Life Expectancy & Multimorbidity

�ESR 9. Hassan Zaal

Barnett et al. 2012
EEA, 2007
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• Robots can assist individuals and extend their                                  

independent living

• Robots can provide physical assistance or move to “blind 
spots” in camera coverage when needed. 

• Safe and effective interaction with technology requires and 
effective interface e.g. voice, graphical displays, etc.

• Robots can also communicate physically by facing the 

corner, moving away etc. in response to user instructions

Robot in Assistive Living Environment

�ESR 9. Hassan Zaal
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• Activities of Daily Living (ADLs) : 
• Transferring
• Dressing
• Personal Hygiene
• Toileting

• Instrumental ADLs (IADLs) : 
• Transportation and Shopping
• Managing Finances
• Meal Preparation
• Managing Medications
• Managing Communications

Evaluation of Healthcare Robots for Older People

�ESR 9. Hassan Zaal
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	ESR 9. Hassan Zaal

Use Case Scenario

����������	��
�������	���
� I am looking for technologies to help me to be more  independent, and they can understand me .�

� ��������	
�������������	�������
� ��������	�	���	����	�	�����	���	�	�	�������������
� �������	����	���������������
� ������	����	����	�������
� ������	����	 �����	��!��������

"���� #$ ����� ���� ���� �� ��� �� ����������� �� � �������� %�� ���&��� ���� �' ����� ��� ��� ���
��� ���� � ����� ���� %�� ������������� ������ � ������� �� ��� �� ��� ��� ���� ���� �����
"��� ��� � ���� ������ ��� ��� �� ����� ������������
"��� ����� ������� �� ������� ���  ����� ��!�������� (����� �������� ��� ������ ������ ���� ����� &����
�������!� ���� ��� ������� �!��� ����� ������ ��� ��� ���� ���� ��� ����
���� ��� ����� ��� �� � !������� ��������� ��&�� ���� ��� ��� ����� ���� ������� �� ��� ������������
&������ ������� ��� ����� ��� ��� ��&�� �� ���������� ��� �! ��� �������� ��� �������� �� ���
������� ������� �� � ������� ��� ���� ��� ����� ��� ��� ��&� � �� ������� ����������� ��� ��������
����� �������� �� !����������� �� ��� ��������������� ��� ���
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• Set needs and preferences.
• Different operation modes (awake, sleep, etc.).

• Privacy and Security concerns in vision- and voice-based working 
solutions for assisted living.
• Different Access Level
• Different Privacy Zone
• Who can command the robot?

• In person
• Remotely

Privacy and Security Awareness

��ESR 9. Hassan Zaal
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• PAL Tiago.
• 12 Degree of Freedom Arm.

• WUMPUS with the Interactive Avatar.

Available Resources:

��ESR 9. Hassan Zaal

PAL 
Tiago

WUMPUS 
with the 
Avatar
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� ���������	��
�������������������� ���� ������ ���� 
�����������
�����

� �������������������� ���� ���� ���������	���
�� �������� �

Understanding Language, Visual Grounding, 
and Actions

��
ESR 9. Hassan Zaal
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Block Diagram for the PhD Stages

��ESR 9. Hassan Zaal

Simulation
RxR

Testing with 
Robots in Lab

Field Test with 
Elders

Investigate the needs 
of VLN for Personal 

Robots in AAL

Implementation of  
Human Machine 
Interface (HMI)

Develop & Evaluate 
the use of VLN for 
AAL environments

Simulation to Reality 
(Sim2real)

Design User Model   
(in a collaboration with 

psychologists)

Dynamic 
Environments

Study to Understand 
Elders’ needs to adapt 

to them                        
(in a collaboration with 

psychologists and clinicians)

Test with Elders to get 
feedbacks

Tailor personalised 
training interventions 
for self-management 

based-on users’ 
behaviours
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• IBM Ireland Limited.

• University of Alicante.

• ACM/IEEE International Conference on Human-Robot Interaction (HRI)

• Conferences of Association for the Advancement of Assisitve Technology in 
Europe (AAATE)

• International Conference on Robotics and Automation (ICRA)

• International Conference on Intelligent Robots and Systems (IROS)

• Embodied AI Workshop from Conference on Computer Vision and Pattern 
Recognition (CVPR)

Plan for Secondments and Targeted Conferences

��ESR 9. Hassan Zaal
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