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Robot Cognition Processor (RCP)

Information marketplace

System Perception Unit (SPU)
Edge computing module with camera 

and sensor technology

Disassembly Execution Unit (DEU)
Robot controller and ROS PC

 Control system of the disassembly cell
 Concatenation of marketplace data and ascertained sensory information
 Decision making
 Periodic process for each step in disassembly 

 Sensors
 Cameras
 AI-Algorithm

Functionalities:
 IDENTIFICATION
 DETECTION
 RATING

 Manipulation
 Tools and grippers
 Execution monitoring
 Process data and times
 Logistics systems
 Human Robot Collaboration (HRC)

Functionalities:
 PATH PLANNING
 DISASSEMBLY OPERATION

Semantic Information: technical documentation,
instructions, disassembly process information,

economic and ecological relevant data

Valid process knowledge, 
information about 
disassembled product

Sensory
information

Commands and sequence
based on RCP processAscertained information

and rating
Execution monitoring

Top Level
Shopfloor

Level

Sensory information Static information
Machine 
Learning

Main functionalities: SYNTHESIS and DECISION MAKING

Available data
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System Perception Unit (SPU)

Frontend (HMI)

Electric Vehicle Battery

Robot (KUKA LBR iiwa 14)

Disassembly
Execution Unit 

(DEU)
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Case
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Battery
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Motor
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BMS

Cables
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Module 1
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Case
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Battery
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Vehicle 1

Battery

Electronics

Motor
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BMS
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Module 1
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Cables
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...
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Product Model Hierarchy in OPC UA Server

Subassembly 
Level 1

Subassembly 
Level 2

Subassembly 
Level 3

Object

Variables

Methods

[     
      ...

        ]

___()
___()
___()

Data Change 
Notifications

Read / Write

Call

Event 
Notifications

References to 
other Objects

OPC UA Object Model Architecture



Initial Option: Core 
Disassembly

Option 0: 
Disassembly for 
Reuse / Reman

Option 1: 
Disassembly for 

Recycling

Option 2: 
Dispose /

No further 
Disassembly

Synthesis of 
static and 
dynamic 

information

Information 
processing

Disassembly 
decision

Command to 
Execution Unit

RCP workflow:
Iteration for each hierarchy level 
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