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Disassembly
Of flexible elements 

• Use case

• Disassembly Of flexible elements

• Challenges

• Unstructed Environments
• Uncertainities
• System performance 
• System components security
• Required Force
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Validation Environment

1. Proposal
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Proposal.
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Adaptive 
System

Task Indicators

Monitoring System

Environment

Actions

Estimation

Adaptive system
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Adaptive System
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 Action space

o Direct position actions in the system

 State space

o Joints force, position, elastic characteristic

 Agent strategy: the agent strategy is related with
the reward function. This reward function is the way
that we specify to the algorithm what is important to
learn.

 RL algorithm: different kind of RL algorithm can be
used for this application. The objective is to
compare different algorithms with different kind of
status indicators and in that way construct an
autonomous system.

Adaptive System
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Adaptive 
Mechanism

Task Indicators

Monitoring System

Environment

Actions

Estimation

Adaptive system
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 Incorporation of advanced indicators

o Is proposed a normalized reward function in
order to overcome the different stiffnesses
during the task.

o Is necessary to give the system the stiffness of
the flexible element

Monitoring System

Challenge

Solution

 Reward function variation

o When the material stiffness change during the
task, the system is uncapable to learn about
different scenarios with different forces.

o This is related to the task objective that is
dependent on the force.

New indicator:
Element stiffness
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 Incorporation of advanced indicators

o Is proposed a normalized reward function in
order to overcome the different stiffnesses
during the task.

o Is necessary to give the system the stiffness of
the flexible element

Monitoring System

Reward Normalization

Solution

 Reward function:

R = W1 * Distance – W2 * Force^2

o W2 -> w2(k)

New indicator:
Element stiffness
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 Incorporation of advanced indicators

o Is proposed a normalized reward function in order to overcome the different stiffnesses during the task.

o Is necessary to give the system the stiffness of the flexible element

o The normalization is made in eac of the element at the beginning of the episode

Monitoring System

Adaptive reward function

Proposal

 Original Reward function:

R = W1 * Distance – W2 * Force^2

o W2 -> w2(k)
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Estimate current state

Uncertainties Real-case 

• Increase the application performance
• Maximize the use of elements
• Guarantee the robot integrity

1 Monitoring System
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Objetivos

Monitoring
Data Fusion

• Desired Force
• Preferential Directions

Status Indicators
Position Data

Force Data

Vision Data

Flexible element 
current state estimation
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Ideal

Agent
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Real World
Experiments • Reuse Of policy

• Retrain Policy
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Real World Setup
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Correct Extraction Incorrect Extraction
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PPO agent extraction
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5. Publications
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Conclusions

• Base controller architecture

• Adaptive system

• RL is suitabe for physical interaction

tasks challenges

• Monitoring sytem

• Stiffness Indicator

• Nexts Steps:

• Thesis Submission
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