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AGILE PRODUCTION SIMULATION
The modular factory of the future

The factory of the future is the subject of numerous research pro-
jects in science and industry. Forward-thinking companies rely on
automation, modularity, artificial intelligence and agility to remain
competitive. In order to promote these topics in industry and re-
search, students, apprentices, as well as employees, require the cor-
responding know-how and awareness to deal with complex issues.
This is where the learning concept “Agile Production Simulation®
comes in. It simulates processes such as quality assurance using ar-
tificial intelligence, the functioning of driverless transport systems
and replicates automated processes on a small scale: from goods
receipt to modular production to quality assurance. The accompa-
nying didactics translate the hands-on simulated processes into
future skKills for learners and teachers. The digital twin of the model
significantly intensifies the learning experience.

FACTS

The Agile Production Simula-
tion is the ideal learning con-
cept for industry and higher
education.

The compact simulation mo-
del offers a unique opportu-
nity to make hands-on future
technologies tangible.

- Modular production

- Digitalization in the
production environment

- Quality Assurance with
artificial intelligence

- Automated guided vehicles

- Digital twin

- Automation and PLC
programming
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Agile Production Simulation -

Realistic representation of the diversity of complex production pro-

cesses in a simulation model. Overview of the factory modules.

Incoming and outgoing goods

This is where the material flow of a workpiece begins and ends.
The raw material is delivered at the goods receipt, positioned on
the color sensor for quality control using the 6-axis robot with
vacuum gripper, and then encoded on the NFC reader. The robot
then places the workpiece on the AGV for further transport. The
module also contains the central control unit (Raspberry Pi) and
the environmental sensor, which measures the different environ-
mental conditions in the factory. The integrated, movable came-
ra can be swiveled in two axes and provides an insight into the
entire factory via the fischertechnik Cloud dashboard. At the end
of a cycle, a finished workpiece is delivered at the goods dispatch
by the AGV.

High-bay warehouse

The next stop for a workpiece after goods receipt is usually the
high-bay warehouse. It contains nine slots for workpieces, a
stacker crane, and a vacuum gripper that picks up the workpie-
ce from the AGV at the docking station and hands it over to the
stacker crane for storage. The workpiece is placed in a workpiece
carrier for storage. Retrieval is done according to the FIFO prin-
ciple.

Drilling station

The drilling station consists of a docking station for the AGV, a
vacuum gripper that places the workpiece onto a conveyor belt,
from where it is transported under the drilling head. After the
simulated drilling process, the workpiece is transported back to
the gripper on the conveyor belt. The gripper then places it back
onto the AGV.

Milling station

The milling station consists of a docking station for the AGV and
a vacuum gripper that places the workpiece onto a conveyor
belt, from where it is transported under the milling machine.
There, the milling of two pockets is simulated. After the process,
the workpiece is placed back onto the conveyor belt and trans-
ported back to the gripper. The gripper then places it back onto
the automated guided vehicle.



Quality Assurance with Al

In the Quality Assurance module, a vacuum gripper places the
workpiece on a conveyor belt. It is transported underneath the
camera and scanned there. The workpieces, which come in
three different colors (white, red, blue), with three machining
features (drilling, milling, drilling & milling), as well as various
fault patterns, are classified using the trained Al. Depending
on the color, feature and fault pattern, the workpieces are then
either placed back onto the AGV as “okay* or sent to the reject
container as “not okay".

Automated guided vehicles (AGV) =
The AGV transports the workpieces from one module to another.
It is a track-bound vehicle that follows the printed black tracks.

It uses ultrasonic sensors to detect obstacles. The vehicle has
omniwheels, which allow it to move in all directions. Two but-
tons and a phototransistor help the vehicle dock to individual
factory modules. The AGV receives its driving commmands from
the central control unit (Industrial standard VDE 5050). It uses

a fischertechnik rechargeable battery pack 8.4V 1800mAh as its
power supply.

Charging station

When the battery of the AGV runs low, it navigates towards the
charging dock, where it is automatically charged with a char-
ger with -AU charge monitoring. Contacts on the bottom of the
charging station connect the AGV with the charging electronics.

Further information

www.studica.com/fischertechnik/agile-production-simulation-24v



Agile Production Simulation

Facts
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Specifications

- Power supply 24V power supply unit TTA

- Central control Raspberry Pi 4B

- Individual module control 5x SPS Siemens S7-1200

- 23X TXT 4.0 Controller: for sensors and camera, as well as cloud
access in the WE/WA module, for Quality Assurance with Al
and for automated guided vehicles

- WLAN router for WLAN network

Software

- SPS programs (structured text)

- TypeScript for central control on the Raspberry Pi

- Node-RED for communication between SPS and TXT 4.0 Controller
- Python for programs on TXT 4.0 Controller

- TensorFlow for supervised learning in Quality Assurance with Al

Item No.

569289

EAN

4048962494792

Studica Inc. (US Distributor)
2326 Lockport Road

Sanborn NY 14132

Tel. 1-888-561-7521

Fax 1-877-754-2807

E-Mail: sales@studica.com
www.studica.com/fischertechnik-2
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