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Identify the relevant aspects…



• Individualised work method (varying from cycle to cycle)

• Does planning work (work measurement, work standards) make sense in 4.0 times?
– Do we need information about working times?
– Do we need ergonomic workplace design?
– If yes?
– How?
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Are Motion Capturing and Human Simulation useful? 

Can we trust or „proof“ digital motion data? 



• Introduction
– MTM - Methods-Time Measurment
– EAWS – Ergonomic Assessment Worksheet 

• Motion Capturing and Human Simulation

• Linking digital to real world! 
– Transfer of digital motion data into MTM analysis

• Q & A
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Agenda

Digital motion data

Digital world Real world

Approval by IE

tua  ea ty

ulation in ema

MoCap
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The two dimensions/aspects of MTM

 training, research, software & consulting –
one stop

 Worldwide unified trainings and certificates

 Process language, accepted norm/standard
performance

 Worldwide approved standard
 Holistic description, evaluation and design 

or work systems and processes

instrumental: methodology institutional: organisation

MTM 
Methods-Time Measurement
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How to apply MTM? How to create a work standard?

Assemble connection plug to compressor 
and tighten with torque wrench.

MTM-Datacard
(example of MTM-UAS  

Basic Operations)

Distance (cm) 0 ≤ 20 20 ≤ 50 50 ≤ 80

… … … …

Get and Place AF1 
(40 TMU)

AF2 
(65 TMU)

AF3
(80 TMU)

… … … …

Handle Aid HB1
(40 TMU)

HB2
(60 TMU)

HB3
(75 TMU)

… … … …

Plan or observe operation

Modeled standard operation
incl. standard time (285 TMU ≈ 10s) 

Plug to thread AF2 165 65
Turn on ZA2 515 75

Torque wrench HB2 160 60
1. Turn ZA1 15 5

2.-3. Turn ZC1 230 60

Σ  285
Turn to torque ZD 120 20

Choose 
process blocs and 
model operation

x

Assemble connection plug
D  Z  7  0  5  .  0  5  .  .  .  5



Methodology to assess the biomechanical risk of work based on 
physical loads of the whole body and the upper limbs.

EAWS can be applied
• prospectively, preventively and correctively and
• is an effective tool to identify ergonomic (biomechanical) risk.
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EAWS - Ergonomic Assessment WorkSheet

R
Duration 
of load

Intensity of
load
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Change  towards work design - „prospective approaches“

Digitization of work design

today 2025

IE as manager IE as designer

Focusing the design of efficient 
and healthy work 

ca. 75 % 
data creation, data

preparation, 
reporting, etc. … 

approx. 25 % 
design

approx. 75 %
design

approx. 25 % data
creation, data
preparation

source: VW
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• Introduction
– MTM - Methods-Time Measurment
– EAWS – Ergonomic Assessment Worksheet 

• Motion Capturing and Human Simulation

• Linking digital to real world! 
– Transfer of digital motion data into MTM analysis

• Q & A
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Agenda
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Motion Capturing suit AXS-Anzugs
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1. Motion data –> 2. Human model –> 3. Motion determination –> 4. Ergonomic assessment

Ergonomic assessment based on Motion Capturing
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1. Motion data: tracking with an MoCap suit (AXS)

source: Miele
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2. Human Model & 3. Motion determination

source: Miele
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4. Ergonomic assessment

• Identify and reduce awkward loads
• Synchronize planning and reality
• Exercise assembly operations

EAWS score

Ergonomic parameters
(e.g. weight, postures, mmh, etc.)
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Simulation (ema) – manual operations, workplace

source: imk



Digital motion data
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Transfer of digital motion data into MTM analysis

Simulation analysis (digital world)  As-is and Planning analysis (real world)

Digital world Real world

Approval by IE

Virtual Reality

Simulation in ema

MoCap

Parametrized data 
stream of motions

Planning / As-Is analysisSimulation analysis
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Thank you for your attention! 

Quelle: shutterstock.com
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Contact

Prof. Dr. habil. Peter Kuhlang
Head of MTM-Institute and International Affairs
Technical Director International MTM-Directorate

Deutsche MTM-Vereinigung e.V.
Elbchaussee 352
22609 Hamburg, Deutschland
Tel.: +49 40 822779-0
www.dmtm.com

www.dmtm.com/newsletter
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