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Interactive Preproduction Planning and
Ergonomic Assessment with ema® —

Introducing the “Editor for Manual Work Activities”
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imk Guiding Principles ikaUTOanﬂVG

innovations >

methods >

koncepts >
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are our passion.

Creative thinking is embedded in our company culture.
Innovation enables us to generate long-term competitive
advantages for our customers.

are our foundation.

They assure quality and ensure our project deadlines.
We continuously improve our performance by developing
and extending our range of methods.

are our result.

They are created by the interaction of innovation, methods,
and professional experience.

Our success is defined by measurable customer success.

Dr. Lars Fritzsche, imk automotive, Inc., Interactive Preproduction Planning with ema®



imk Locations and Customers imkuu’romotive ®

European Customers
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http://www.prettl-electronics.de/

I imk Business Segments imkoutomotive 4y

Product Production Process Information Consulting
Development Development Technology
Dr. Jens Trepte Carsten Otto Gerson Heuwieser Ingolf GriR3ner
= Battery-electric = Process Design = Software = Production Strategy
Vehicles » Manual Production Development * Product & Production
= Mechatronic & Assembly » Training Optimization
Systems »= Body In White = Support & Service = Ergonomics

= Structural
Components

Strategic Development

Dr. Wolfgang Leidholdt
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I The Next Generation of Work Planning imkoufomoﬂve &)

Human work planning on its way into the 3D Virtual Factory?

MTM / UAS Basic activities

Get Dist. =20 | =50 Handle Tool
and Rang. |<=20| to to Get, Place Code 1 2 3
Place cm == 50| <=§0 and Place aside
Code 1 2 3
approx.|  AA 20 35 50 approximate HA
Easy loose AB 30 | 45 | BO loose HB
tight ac | 40 [ 55 [ 70 tight HC
==1 dah approx.[ AD 20 45 B0 Motion Cycles Code
Difficult | loose AE 30 o5 70 onhe motion ZA
tight AF 40 ) g0 rnotion SequUence ZB
Handful | approx.| AG 40 | 65 | a0 shift and one maotion ZC
approx.| AH 25 | 45 | 55 Fasten or Loogen Z0
=1to==5 dah loose Al 40 B5 75 Body Motions Code
tight AK a0 73 g3 walk £ m K&
approx.| AL 50 | 105 | 115 bend,stoop kneel incl.arise| KB
= 8to == 22 dal looze AM 95 [ 120 [ 130 sit and stand KC
tight AH 120 | 145 | 160 Visual Control VA
Place Code 1 2 3 Process times Code
approximate PA 10 | 20 | 25 Process time restricted PTU
loose PB 20 | 30 | 35 Process time unrestricted | PTB
tight PC 30 | 40 | 45 Process time PT
Operate Code 1 2 3
one single operstion BA 10 25 40
compound operation BB 30 45 50

Gikrgo,.. How to achieve better results with less effort?

The 14rbdimﬂa!d .
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Planning of Human Work Today imkouTomoTive

= Today's digital human models cannot understand
standardized work instructions.

= Each particular movement has to be taught manually
by highly qualified engineers.

= Compiling dynamic simulations of human work is
complicated and costs a lot of time.

= Simulation models do not provide suitable tools for
analyzing assembly time and ergonomics.

GOErgo ...
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What is ema®? imkuuromotive

= emabd is the evolution from the unskilled digital human
model to the virtual craftsman.

= emabd is providing the human model the skills to understand
and act according to standard work instructions.

How Is that possible?

emdad

The 14th Annual
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I What is ema®? | m k automotive

The production planner is not a
Pixar™ animator!

Instead of teaching each single posture
ema® uses complex operation steps, e.g.

get and place object

use hand tool / screw

ingress / egress car

etc. (~300 operations)

Not: Step(s) forward - stand upright - bend - hand to the object
—> pick = object to body - step(s) sideways = turn - step(s)
forward - bend - object to target - let loose - hand back

But: take part out of box and place to corresponding appliance

“eg®
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What is ema®?

imk automotive LY)

Complex operation steps are based on intensive research studies
recording experienced workers with motion capturing technologies.
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L What makes ema® unique? IkaUTOm0T|VG
ema® brings human life into the virtual factory:.
= ema® understands work instructions.
= ema® moves just like real humans do.
= ema?® is based on MTM standard times. emh
= ema?® allows reliable ergonomic evaluations.

= ema®

can be adapted to any PLM infrastructure.

ema?® enhances simulation quality, enables quick
simulation updates, and saves up to 90% time.

-
GOErgo ;-
The 14th Annual

app"“@f%ﬂﬁ&@%ﬁ

talking with

Dr. Lars Fritzsche, imk automotive, Inc., Interactive Preproduction Planning with ema®

12



i imk automotive LY)

Agenda

1. imk automotive, Inc.
2. ema® Approach
3. ema® Application

4. iImk Services

The 14th Annual

apphed@rgggggp&g
g wil

Dr. Lars Fritzsche, imk automotive, Inc., Interactive Preproduction Planning with ema®

13



ema® GUI for Task Definition imkuutomotive &)

(} emaVh - editor of manual activities

File Options Help

Q""-i imk automotive Lf)

| objects ] tasks -"| Ergonomics 1 results -\'|

Library of \ -
) '@L ®\ EL simulate ETF! clear behaviors tMoveHandToDefaultPos_10
complex operations AR
v task library 2] tneelDown_39 tMaveHztMowtMove tStandUp_40 user defined name | tMoveHandToDefaultPos_10 |
» synchronization activitiss
» head movement activities %25 [26.25  |26.875 | [27.5  [28.125 |2375  [29.375 |30 predefined target ‘ n.u|
w body movement activities ) ' . . o]
stand up / Drag & drop to Automatic calculation use left hand (X
knieel down define work of MTM-time use right hand ]
sit down process
single full step bady movement ||::re'\-'ent stooping - |
single step e
single step in diraction hand targst type |aver shoulder =]
tumn in direction B | )
turn to object distance |close x|
walk on path transversal position
walk to target |n.eut|al - |
» hand { arm movement activities fise used hand(s) at ||
w object handling activities s
\ encompass an object ) \ Parameter specification /
hand object over
\eetew Al S || - 0

| 13:02:02:437 Job Framework initialization' has been done. Duration: 00:00:02.5312500 =l |
GOErgo ..
The 14rbdimﬂa!d .
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ema® GUI for Ergonomic Evaluation

imkautomotive (%)

‘3 emaV¥h - editor of manual activities

File Options Help

(mﬁ imk automotive tf)

objects | tasks ergonomics | results )
| |

[Total risk score\

[Worker | |cale. ergonomics| Posture analysis (type, duration, percentag%
roommon \ | | # | posture type | duration sum [s] | percentage [%:] | posturs score | twist score | bend score | reach score A overall score summation: 31
. 3 0,000 0.00 0 1] 1] 0 L J B
base cycle time [s] | &0.0 | posture score summation: 17
influences by working on moving parts ‘ | 4 ‘ﬂh 0.000 0.00 0 0 0 0 L | sescnces 17
derogation | Rijckwarts / seitwairts Laufen wenig | ~ | ~ EECE !
| 5 1.238 2.06 1 0 0 0 e p— -
accessibility ]
e reach score 0
accessibility |Einsteigen in vorderen Innenraum | = | 8 1824 271 3 0 0 0 ‘
\ &xtra score summation: 14 4
vibrations, momentum, forces
| 7 0.000 0.00 0 a a ] influsnces by working on moving parts 3
count |45 x|
e e _ |s j.i‘ 0.000 0.00 0 Detailed timeline (e.g., spine flexion)
0.
joint postures | 3 }‘ 0.000 0.00 0 . .
0.
duration |g% vl » 0.
| 10 0.000 0.00 0 N | |
intensity |~1/2 max M| 0.1 H r J
11 0.000 0.00 0 o ” ” " ‘l ” e
other stesses and strains | ’ ' - H Jr 1 [l ' if ' "”“’““";?;E"
other  |kaina andaran kémarlichan Ralastur = | | 12 i 4.409 7.35 5 f “ ] h | " |
Additional workload (forces, \ o -
. | | | o
weights, extra scores) ) I
19:02:08:750 A grid with 4100/4100/4100 (lfw/h) and 68921 gridcells have been initialized. E -ewma -0 &
19:02:08:203 113 nodes have been added to scenegraph, 0 emrors have occured. ~ | L T A
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I ema® Video Example: Deck Lid Assembly imkuuTomoTive (Y)

EdES

ATProces

‘} emaVh -

Start Datei Bearbeiten Ansicht Einfliigen Tools Fenster Analyse  Hife

% 3ABSUBIWAD 28 LunRAHEEA

Fil= Options Help
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manual activities

| ub]ects] tﬂs*s.‘] Ergonomics ] results .\|

TASK LIBRARY walk on path2

o ]

|simulate | |dear behaviors|

i In arecngcn

tum to ohject o) Perzentil, man |walk on pistand uplhandle me user defined n
walk on path ]
time [s] |0 pradafined ta
walk to target
> hand | arm movement activities :I
» object handling activities

w tool handling activities B [TJ [TJ E :I [

3

time

walk |

ErRE LS NE S

i

3
Fa

22:02:53:154

22:02:37:959
22:02:27:522

22:02:48:616 A
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i
Es
&
)
=
ff (“1 imkuummmiveg)_
Att
%
%
%,
=
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DC;v

A new task of type ‘walk on path' has been ECCB
and up’ has been added t—)
A new task of type handle manual tool has bee
EMAFramework has been initialized!

1"§91E "LE

22:02:27:522  Job 'Framework initialization’ has been done. Dll] : |
E 22:02:97:506 A new hehavior has besn added to ohiact 'S0, © | Q & @ @' ' @ L;w' %' fvm Ix@ @@' E§' m'@g u;"m
'rg®e,
GOErgo ;...
The 14th Annual °
applied@rgonomics
CONFERENCE 2011
Practitioners talking with practiti

Dr. Lars Fritzsche, imk automotive, Inc., Interactive Preproduction Planning with ema®

16



- ema® Features V1.0 imkouTomoTive

Standard features of ema® V1.0
= Library of elementary complex operation steps
= Full integration into PLM infrastructure of DELMIA V5

= |ntuitive graphical user interface in German & English language

Analysis functions of ema® V1.0

= Collision avoidance based on bounding volumes

Plausibility check regarding the logical sequence of operations

Automatic determination of walking paths and grip points on objects

Calculation of standard times (MTM1) and automatically generated times

Full ergonomic assessment based on standard “Automotive Assembly Worksheet”

Synchronization points for the temporal coordination of activities for multiple workers

GOErgo ...
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imk Services in the United States imkuuTomo’rive

Experts in integrating human Workforce into efficient production processes.

= Ergonomic analysis and consulting

» Preventive production planning:
identification of ergonomic weaknesses in the
design of products, processes, and equipment

» Optimization of series production:
improvement of ergonomic conditions to keep
workers’ health and increase efficiency

= Customized trainings in Ergonomics

= Customized pilot applications of ema®

= Digital Production Planning / 3D validation

» Lean manufacturing & Industrial engineering

GOErgo ,.
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imk Reference Volkswagen Chattanooga imkauTomo’rive |

Ergonomic workplace design for ramp-up of entire VWGO0A Chattanooga plant.

= Ergonomic evaluation of all manual work in i . —— -l
Assembly, Body, Paint, and Logistics o - S

35
1-2 22 2 42 52 62 T2 &2 92 102 112 122

» Status visualization on “Ergonomic Map”

Transfer 37 = Eld Transfer

132 142 152 162 | 17-2 [ 182 192 202 212 222 232 242 252 262

L{LineZ 131 141 151 461 471 181 191 201 211 224 231 241 251 261

= Development of counter measures for
improving ergonomic conditions (e.g., work

P112 P10-2 P02 P08-2 P07-2 POG-2 P052 P04-2 P0O3-2 PO2-2 PO1-2

process optimization’ tools & parts design) e T oL o o Lo P LT e o

Figure 1: Status visualization on Ergonomic Map

= Follow-up workshops to test and facilitate

implementation of counter measures

= Documentation and continuous status
reporting to Plant Management

Qij:E;goi nnnnnnn
The 141h Anmual A '
apphed@rgonomucs Figure 2: Development and testing of counter measures
iy CONFERENCE 2011
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imk Contact Information imkuutomoﬂve 5

imk automotive, Inc.

5 Research Drive
Greenville, SC 29607

Dr. Lars Fritzsche
President & CEO

Senior Ergonomic Consultant

Phone: +1 (423).903.5220
lars.fritzsche@imk-automotive.com

www.imk-automotive.com
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