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A — Perspective on Learning & Knowledge Sharing

1. Which are the developments influencing
training and knowledge sharing in manufacturing?

— demands on the human worker
— demands on the manufacturing enterprises

2. How can emerging technologies support new training
and knowledge sharing trends in manufacturing?

B — Demonstration of two visionary systems

Virtual training system for Social Network as a mobile
assembly processes knowledge sharing solution
In automobile industry for the shopfloor
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Learning Process

Classic vocational training is based on traditional

learning principles (behaviorism, cognitivism).

Incorporate situated and networked learning

« which takes place continuously and embedded in

daily work

« where learner actively interacts with the learning

environment instead of being a passive recipient

* where learning/training will be provided on an ad-hoc

basis at the right place of action

* Which is supported by computer technology, which is

will always be available — complementing and

supporting the role of teachers, mentors and

experts. ' 1.2::.“:,“ch_c.m., | F Innovative
I i Factory Systems
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Learning Process

Adaptive Support and , Fading”

) ASSISTANCE LEARNING LEARNING TRANSFER
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Game-based learning

* explore and manipulate and even
destroy without serious
consequences

* engaging and motivating

(,flow state”)

Personalisation

e track and reward experience

n u

(“badges”, “achievements”)

* provide different difficulty levels

* Etc.
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2 — Content Sources

Content Source

Process Models, CAD Models,

Recommendations, Comments, ] :
Instructions, Standards

Annotations, Reports
Semantic Core
( Modell

Social Factory _T Lk S= Digital Factory

KPI, Live Status, History Data,
Error Messages, etc

4 I

shopfloor

office

loT: Real-time
Manufacturing Information
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Content Source

* Prerequisite: information structures in the digital factory are

modeled in a modular, open and semantically expressive way
e can be dynamically aggregated and used in new training and

knowledge-sharing applications.

Virtual planning of the Virtual Ergonomics Virtual factory layout Virtual Process Planning
production sequence Analysis planning & Documentation
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Virtual Training Knowledge Sharing
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Delivery Mechanism

Advanced User Interaction

 Mobile Interaction
 Gesture-based Interaction

* Speech-based Interaction

Advanced Visualization

* Augmented Reality

« 3D-visualisation

German
Research Center
for Artificial
Intelligence
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Economical Technological
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1 Boundary Conditions and Motivation for Virtual Training

[
[
i
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Before the ramp-up:
L Operators must be acquainted perfectly
with the products and the respective assembly processes
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Effort

Conventional Planning &
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Virtual Training

»
»

Product Production Installation & _
Engineering Planning Commissioning Production

« Secure ramp-up and production phase
(less errors, shorter time-to-production)

« Reduction of physical hardware and protoyping L =l | F 'Fna'l?Zf;igstems
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Training of complex manual assembly processes of blue-collar workers
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Peter, an employee at an assembly line for automatic gear boxes, was

informed that the production of a new product type will start at his
line started in four weeks. To familiarize at an early stage with the new

product and its assembly process, he uses a virtual, gesture-based
training system.

process descriptions
used in the training are
provided by the design and
planning tools of the

digital factory. The
training system explains
the assembly process step
by step using a
combination of animations
and speech-based
instructions.
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Training planning
Trainings evaluation
User management
Data management

VISTRA Knowledge
Training Simulator SharingCentre

TRA Knowledge Plattform

Semantic Data Provision
Semantic data storage
Data import

Enterprise Data / Digital Factory
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Re-use of existing data
in new applications
to support the shopfloor
workers
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Virtual training requires

multi-faceted data

from different sources

Assembly Manufacturing
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Digital Factory
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Product Production Installation &

Engineering Planning Commissioning Production

Enable knowledge sharing between white-collar and blue-collar workers

based on mobile applications and social media design.
—

. Open

Social

_ Dl | FSnmovative
inetigence Factory Systems

Context-
sensitive

© DFKI 2014-32



Create
Standard

office

Make
Standard

Correct

Deviations White-Collar Worker

(e.g. Engineer)

Visible

Mobile Blue-Collar Worker
Report (e.g. Operator) p—_—
Context- Deviation Standard
sensitive
Intuitive
Engaging Discover

Deviation

shopfloor

7
'mszg'::" | F Innovative
Intolligence Factory Systems

© DFKI 2014-33



RO Fea il R2E20 TER

.....

'ms:::: ........ | F S Innovative
...........
Intolligence Factory Systems

© DFKI 2014-34



Profiles for Human Worker
and Cyber-Physical Systems

« reflects the idea of the internet of things

Knowledge Sharing between blue and white
collar worker is stimulated:

« By advanced mobile and intuitive user-
interaction (e.g. scanning bar code)

« Social media design with rewards system and
knowledge worker

Combined with context-aware technologies:
* Location-based services
* Augmented Reality

Research Canter | F Innovative
Intollige Factory Systems
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It is assumed that training and knowledge sharing:

— will be provided to a greater extent on an ad-

hoc basis directly at the place of action.
— will take place in dynamic networks supported
by social media design.

— will be based on content from newly accessed
sources, such as the digital factory and

“social” factory.

— will be provided by means of advanced, but low-

cost interaction technology.
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Thank you for your attention...
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