


AWERKBAAR WERK

dMens (Werk —Privé)

JOmgeving (veiligheid, gezondheid, arbeidsomstandigheden)
ABedrijf (Groei, arbeidsomstandigheden)
(A Organisatie (structuur, collega’s, leiding)

JdMens (flow, burn-out, bore-out)
JdTechnologie en impact
AFysische ondersteuning, Ergonomie

J1Cognitieve ondersteuning




A\, WERKBAAR WERK: AGENDA

» Hoe technologie ons leven verandert
» Industrie 4.0 — Werk 4.0

» Mens — Machine : Fysisch

» Mens — Machine : Cognitief

» Besluit
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A MODERNE TIJDEN

Anno 1937 Anno 2017
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Nieuwe technologie en productie methoden =>verandering, snelheid




A ONDERSTEUNENDE TECHNOLOGIEEN
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FLANDERS

MAKE

MANUFACTURING INNOVATION NETWORK




Flanders Make-PWC study: Industrie 4.0 end prioriteiten

Cyber Physical Systems Smart Smart production systems
- Smart Systems machines/vehicles interconnected vehicles

Horizontal integration Agile Value chains Value creation

) _ New Business Models
- Business models (Service) networks

Vertical integration -

. : Smart factory Smart production Product as CPS
Production steering models

End-to-end engineering - Advanced

: ! Life-cycle innovation Extended Innovation
Product development Engineering

Work 4.0 - Human Centered
Human in Industry 4.0 Production

People skills Social relations




Flanders Make — PWC study
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A MENS — MACHINE INTERACTIE: FYSISCH




Mens — Machine : Fysisch : Exoskeleton @ Picanol




Mens — Machine : Fysisch @ Audi

Ergoskeleton is especially Audi is applying the exoskeleton

useful when lifting and to prevent backache and injuries.
carrying heavy boxes.




BMW: LEANER, FASTER, MORE STABLE

Industry 4.0 won'’t replace people. Human beings will remain the pivotal
success factor.







Platform — Program — Proeftuin potentieel
Platform focus

Maximize HRCW productivity, keeping quality and operator load acceptable

* Challenge: *  Opportunity: flexible production

Cognitive and muscular issues are the main Collaborative robots enable adaptation of

2 reasons for sick leave of employees task division
But: safety requirements (ISO/TS 15066)

In Belgium, 2014: invalidity due to Current generation of cobots

Psychological illness lliIness movement system

Payl - 10k
26,12% (9168) 33,81% (11867) ayload range 0,5 - 10kg

Maximum speed < 250mm/s (0.9 km/h)
Limited reach < 1m CONFIDENTIAL


Presentator
Presentatienotities
TODO and the opportunity of better measurement?
HRCW == Human Robot collaborative workcell


Pilot case: Adapt HRCW to actual cognitive load
Closing the loop

Bluetooth Communication

Physiological data:
Pose, movements, ...

h . Heartrate, sweat, ... MU Moddle
Measure the Operator N Actual execution times
action
Machine learning based on
Shift tasks from/to cobot Physiological data
Increase/decrease speed . Process schedule
/ i Adapt to improve Analyze data to extract [, _ 1o times

productivity actions and link with load

CONFIDENTIAL
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You also see the platform here: 3 main components, which are all broadly inzetbaar, and die hier samenkomen
Not every part relevant in every case
Focus on readily available tech to get started
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Pilot case:

Example application

Vary operator-cobot task assignment AND operator TAC times to maximize productivity under acceptable load

COBOT DOING LOW LOAD TASKS

operator time (min)

cognitive load

Mtask 1l Mtask2 MWtask3

High load

cobot time (min) operator (min) cognitive load

task 4 Mtask 1l Mtask2 Mtask3

Remaining questions:
* Does the case make sense? Can TAC times be varied to reduce load?
e Should both be maximally busy?

task 4

COBOT DOING HIGHER LOAD TASKS

Same Acceptable
15 throughput load

cobot time (min)

CONFIDENTIAL
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