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Cyber-Physical Production Systems are systems containing mechatronic components

coordinated by control software. Supervisory controllers should orchestrate all resources
to work together in the right way to ensure safe, correct, and optimal system behavior.

Engineering reliable supervisory controllers
is challenging due to their complex nature

High degree of concurrency

¢ Multi-disciplinary teams & domains

* Many configurations and variation points for product lines
« Continuously evolving functional and safety requirements

Synthesis-Based Engineering (SBE) is the logical next step in controller engineering
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SBE ways of working speeds up the development cycle
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High-level specification

1. Specify pre- and postconditions of activity
Pre: Robot is at location 1 and has a product, and location 2 has no product.
Post: Location 2 has a product, and the robot is at location 1.

2. Specify available actions

Actions

Precondition

Postcondition

measure_product_position

Location 2 is prepared, and
product is at location 2

Product position is
measured

prepare_location2

Location 2 is not prepared

Location 2 is prepared

prepare_robot

Robot is not prepared

Robot is prepared

robot_adjust_product

Robot is prepared and
product is not correctly
placed

Product position is
adjusted

robot_move_to_locationl

Robot is prepared

Robot is at location 1

robot_move_to_location2

Robot is prepared

Robot is at location 2

robot_release_product_at
_location2

Robot is at location 2 while
holding a product, and

location 2 has no product

The robot holds no
product, and location 2
has a product

Poka Yoke applied research project:
synthesize activities
from requirements

TNO-ESI, ASML, and VDL-ETG are working together in an
applied research project to synthesize activities for the
supervisory control of wafer handlers. This example
synthesizes an activity where a robot moves a product
from one location to another.
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3. Specify requirements

All actions except measure_product_position and
robot_adjust_product_position happen at most once.

This research is carried out as part of the Poka Yoke project under the responsibility of TNO-ES in co-operation with ASML and VDL-ETG. The research activities are supported by the Netherlands Ministry of Economic Affairs and Climate Policy, and TKI-HTSM.
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