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STAR: Al in manufacturing use cases

Human-Robot Collaboration Safety Zone Detection Al for Agile Manufacturing
(PHILIPS) (DFKI) (IBER)

Each one of the three pilots above has multiple sub-cases for Al in manufacturing
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Human — robot co-existence

x4 university of
groningen

in shared industrial spaces ﬁ

Evironmen t None : action [RIGHT], step [65], legal [False], reward [-1], done [False]
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States Results

PicCounter ProdCounter Good parts Bad parts

Files Error
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Delete last files
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Human — Al teaming in quality control % iy
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Does the current piece have any kind of defect?

Good sample Current piece Known similar image

Label: good
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Al Act and Applying the FRAIA Framework B o

Ethics & legal analysis questionnaire (Fundamental Rights & Algorithms Impact Assessment)
. WHY? Intended effects of the system

Il. WHAT? [Data (input)]; Algorithm (throughput)]

II. HOW? Implementation and use of algorithm (output)

V. Fundamental Rights impact assessment
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Human — Al teaming: best of both —

. groningen

Empower, inform, constrain, train, explain

/ Operational impact (on physical \

state; control/operational state)

Impact on Sociotechnical Systems

Information impact (on data,
information, knowledge,
\ decision, state) J

Enhance, inform, control, train <

NS 4 Linked Dataand | Natural Interfaces Active Trust Human in (NN Context FAIR Al & Bias
J \ Q, > Knowledge Interaction Management the Al Loop Management Management

213 Rup n §s : -

ﬂh\fj ?\. n & ] Shared spaces — context — affordances - values — targets — understanding — actions

C. Emmanouilidis, S. Waschull, J. A. C. Bokhorst, and J. C. Wortmann, ‘Human in the Al Loop in Production Environments’,
: in IFIP Advances in Information and Communication Technology, 2021, vol. 633 IFIP, pp. 331-342, doi: 10.1007/978-3-030-85910-7_35.
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Al Solution Spaces in Industry Use Cases 5% s

Al replaces humans Al helps humans
Human + Al
Humans help Al Al + Humans
Al Syst_em Self _ R
Inl\;::::-gftsl:;lel.l:ign Freluetiont Trustworthiness ELSA dimenSion < )
Vendor " Score \ )
 J Data Quali ‘
A — 3 DR
»\L@ .. ‘ Operational dimension 1 l
T "6‘ Feedback for | 7 |
((( ))) — Improvement @ > [ o =
Technical dimension

Al Trustworthiness
Evaluation Guide

ht;gg://star—ai.eu/star—auditing—framework-trustworthy-ai Source: https://doi.org/10.1016/].ifacol.2023.10.1891
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https://doi.org/10.1016/j.ifacol.2023.10.1891

STAR project: examples of Al and domain-specific standards

Manufacturing
Operations

Asset Management

Maintenance

ISO 22400x
EN 62261-1
ISO 550xx

EN 13306,
16646, ...

? university of
% groningen

Human Factors

ISO 9241x

(SQuaRE:
Systems and
software quality
evaluation)

ISO 6385

(Ergonomics
principles in the
design of work

systems)

Al

ISO/IEC TS4213
ISO/IEC 25059
ISO/IEC TS4202x
ISO/IEC 38507

IEEE P700x
IEEEP339x

Quality and Trust

ISO/IEC 250xx

ISO/IEC TS 273

CEN presented
earlier

CEN-CENELEC
JTC 21
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STAR: to probe further B/ o

K%

e https://star-ai.eu/deliverables

* Review of applicable standards and regulations

R * The STAR Auditing Framework for Trustworthy Al - https://star-
i e ai.eu/star-auditing-framework-trustworthy-ai

John Soldatos Fditor
Artificial * Al Norms and Standardisation: https://star-ai.eu/ai-norms-and-
[T standardisation-road-ahead

WETT acturing * Human in the Al Loop: how organisations can assess human-centric Al
Esing lgn, eeand systems in Manufacturing? https://star-ai.eu/human-ai-loop-and-how-
Pl organisations-can-assess-human-centric-ai-systems-manufacturing

1 Techoologhes for Smant Prodection

John Soldatos and Dimeosthenis Kyriazis (Editors)

* Bias Management for Al consistent with Human Values: https://star-
ai.eu/bias-management-ai-consistent-human-values

@ Springer

* Humans and Al: Meeting the challenge of creating effective synergies in
Manufacturing - https://star-ai.eu/humans-and-ai-meeting-challenge-
creating-effective-synergies-manufacturing
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https://star-ai.eu/deliverables
https://star-ai.eu/sites/default/files/DELIVERABLES/STAR_D2.3_R2M_FF_20210930_Review%20of%20Applicable%20Standards%20and%20Regulations.pdf
https://star-ai.eu/star-auditing-framework-trustworthy-ai
https://star-ai.eu/star-auditing-framework-trustworthy-ai
https://star-ai.eu/ai-norms-and-standardisation-road-ahead
https://star-ai.eu/ai-norms-and-standardisation-road-ahead
https://star-ai.eu/human-ai-loop-and-how-organisations-can-assess-human-centric-ai-systems-manufacturing
https://star-ai.eu/human-ai-loop-and-how-organisations-can-assess-human-centric-ai-systems-manufacturing
https://star-ai.eu/bias-management-ai-consistent-human-values
https://star-ai.eu/bias-management-ai-consistent-human-values
https://star-ai.eu/humans-and-ai-meeting-challenge-creating-effective-synergies-manufacturing
https://star-ai.eu/humans-and-ai-meeting-challenge-creating-effective-synergies-manufacturing
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STAR: Lessons Learned from Human-Centric Al
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Use Cases in Manufacturing

|dentify
Impacts of
Standards &
Applicable
Law

Understand
Value Chain

Analyse
Value Drivers Measure
and Impacts of
Operational Standards
Indicators
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STAR Evaluation Methodology

for Human-Centric Al in Manufacturing

Define the unit of analysis and identify use cases
Establish a multidisciplinary team of relevant stakeholders

Identify and validate relevant ‘performance categories’ based on goals & requirements

> w N

Conduct evaluation and feed outcomes to relevant teams

T
Requirement
Analysis

oll Jy
., O°L

Implementation

Source: Waschull, S., & Emmanouilidis, C. (2023). Assessing human-centricity in Al enabled manufacturing systems a socio-technical evaluation methodology. 22nd
International Federation of Automatic Control World Congress (IFAC WC 2023), 56(2), 1791-1796.
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STAR Co-creation Methodology applied in practice ¥ o

groningen

Design co-creation workshop structure

STAGE 1: Review, STAGE 2: Define STAGE 3a: Synthesis STAGE 3b: Co-create human
refine, add user components for user for all uée)(cases Al collaboration scenarios
stories stories and outcomes
. . o . . Eesent e Cae> Synthesis
3. Identify and validate rel t luat t il
ldentity and valldate reievant evaluation criteria el R E
Use Case 1
INPUTS
Process Workflow As Is and Draft Scenarios User storis Review / Define Al augments human
SIS COmpoRents Al substitutes human
Bl A Al
Draft User Stories o s oY
Use Case 2 Work design / human
SURVEY concepts Colasborate to Sompopea Op«a:if::scfftds
update User - Other success criteria
DURING WORKSHOP o
Seeding co-creation workshop with initial ) e

for user stories

[User Stories] [Components / Actors / Partners) [Al-Human Interaction] [Success Criteria)
Link/Add/Delete/Update/ Prioritise [User Stories][Components/Actors/Partners][Al-Human Int][Success Criteria)
OUTPUT

[Updated User Stories) [Workflows as ToBe — Processed Scenarios) [Validated Success Criteria)
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17-21 September 2023, Trondheim, Norway APMS conference
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