
Multi-User Multi-Objective Personalization 
In Robotic-Assisted Tasks

FRAILTY ASSESSMENT SYSTEM
• Social robots to assess older adults’ frailty

autonomously [1].
• Measuring performance in TUG and SPPB tests.
• Co-design with healthcare professionals.
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MULTI-USER MULTI-OBJECTIVE OPTIMIZATION

Multiple Preferences

Dealing with Conflicts

MULTI-USER ACTIVE PREFERENCE LEARNING

Preferences Changes 

Preferences Learning

• Metrics Accuracy Validation: 21 samples of each test, comparison
between the robot measurements and OptiTrack (gold standard). Mean
Absolute Percentage Error <5% for time completion of all tests [2].

• Pilot Study: 22 older adults, significant correlations between the time
measured by the doctor and that of the robot [2].

• Ongoing: User Study programmed in the next months.

• Design a Multi-User Multi-Objective (MUMO) decision-
making algorithm that considers the preferences of user and 
caregiver in assistive tasks

• Design an Active Learning algorithm for MUMO Optimization 
Problems that learns the preferences and needs in an 
assistive task, allowing the insertion of knowledge easily.

• Evaluation of the proposed framework in a real-world scenario
for different assistive tasks.

• Current personalization approaches only consider Single-
User preferences in the decision-making. 

• In an assistive task, the preferences of the caregivers are 
also important.

• Robots must be capable of continuously learning the 
potentially changing users’ preferences and needs in 
long-term interactions.

TESTS ANALYSIS

EXPERIMENTS AND RESULTS
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FIRST USE CASE

APPROACHES

MOTIVATION OBJECTIVES

Together

SPPB - Standing Balance

Semi-Tandem Tandem

SPPB - 5 Times Sit Stand

x5

SPPB - Gait Speed

4 meters

Timed Up and Go

3 meters

10 seconds each position

TESTS


