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ABOUT USER MANUAL

This software manual is intended for use in introducing students to the operation and
applications of DHM (Digital Human Modeling) and CAD (Computer-Aided Design)
systems.

The purpose of this manual is to be a reference/guide to someone using the UGS
Tecnmomatix Jack 5.0 software.

This user manual covers Jack 5.0 tools and menu commands. It explains each tool and menu
command in details with pictorial examples. It also covers frequently used industrial
applications and demonstrates those details through step by step method. Appendix A
provides the installation and software launch procedure, and demonstrates how to open a
sample environment file.

This software manual was written in year 2006 as a research credit work by H. Onan
Demirel. The author has made a substantial effort to ensure that each user tools and menu
commands are covered and detailed examples are worked out step by step methodology, but
there is no such thing as fully explained/covered software. Authot’s approach is not the only
approach for worked examples. Users may/should investigate different problem solving
approaches. The manual has met the expectations of covering all necessary information for
introductory level DHM courses and laboratory applications. For further information related
faculty member, manufacturers published books or other software manuals should be
consulted.

No warranty whatsoever either implied or express, is made concerning its absolutely correct
functioning of tools and menu command coverage.




UGS TECNOMATIX JACK 5.0 USER MANUAL DISCLAMIER

Neither should the information provided by this software manual be used as commercial
product development/evaluation purposes. All demonstrations wete chosen atbitrarily for
educational usage and do not intend to express any commercial benefit.

The information in this document is subject to change without notice.
No part of this user manual may be reproduced or transmitted in any form by any means,
including photocopying, recording or information storage, for any purpose other than the

user’s personal use, without permission of respective owners.

All rights mentioned in this document, belong to their respective owner.




DIGITAL HUMAN MODELING (DHM)

What is Digital Human Modeling?

Digital Human Modeling facilitates design by reducing the need for
prototypes, and can be defined as “A digital representation of the
human inserted into a simulation or virtual environment to facilitate
prediction of safety and/or performance. It includes visualizations and
the math & science in the background (Sundin, 2006). DHM
applications have potential to enable engineers to incorporate
ergonomics & human factors engineering principles earlier in the
design process (Dufty, 2004; Chaftin, 2005). It also provides real cost
savings to the industry. ($8.8 Million avoided in injury costs, Brazier,
et. al. 2003)

Digital Human Modeling helps organizations to design safer and
efficient products while optimizing the productivity and cost. DHM
applications help engineers to improve ergonomics and human factors
in design and product development.

Traditionally DHM applications have been utilized by manufacturing
and design industry. However, technological developments and
advancement in the computer applications expands the application
areas of DHM. There is still need of improvements for next generation
Digital Human Models.

Benefits of DHM Software

Simulation tools help engineers and scientist to replicate the
operation of complex systems by using computer software. Advance
computer integration in engineering is necessary for understanding the
complex systems ranging from building jet engines to simulationing
earthquake shocks. A highly complex system, human body, is
investigated and analyzed by Digital Human Simulation software. UGS
Tecnomatix Jack 5.0 software makes this integration possible and
provides solution for complex engineering design and analysis
problems.




Potentials and Some Applications of DHM
Product Development

4+ Motion capture can be used to drive the DHM and
facilitate reduction of injuries & comfort prediction through

virtual interactive design of work stations and some new
products.

Advance Manufacturing

# Design of complex system and their interaction with the
humans can be simulated through DHM software.
Ergonomics analysis of the working conditions (postures
reach & move motions) can be evaluated too.

Transportation Design

4+ Automotive, aerospace, matine... vehicles can be design and

checked for human safety and comfort prior to prototyping
and production.

Injury Risk Prediction

4 Physical activity of the workers can be evaluated and future [T !N “v | g
improvements can be assessed by the help of DHM. ﬁ b- 4 'i’ ’\
i)
o




Healthcare Sector
4+ Integration of Finite Element Analysis (FEA) and DHM

expands the development and training of advance robotic
surgery tools.

PLM (Product Life-cycle Management)

4+ Integration of PLM and DHM increases the engineering
design and analysis capabilities.

Military Application

4 Safer military equipment can be designed; ergonomics and
interior design can be improved to increase the
effectiveness of the military personnel.
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File Menu

File Menu allows users to access typical file operations such as opening and saving files.
Also some advance file operation features such as import/export files, screen capture...etc.
is available. Figure 1 contains all necessary file operation aids and Figure 2 holds the
frequently used file operation tools.

Figure 2: Standard Toolbar

| ol Jack 5.0.1
|
| Eile Edit “iew Human

object

_______________ File Edit Wew Human Object Utlities  An
Open = o s
Save ?ﬂ q i= @ ‘EI;’ m-_E - @
| Archive |
Multi-Load. ..
Import... Toggle
Batch Tranzlate Files. . Session Log
E=port L .
Viewer

Screen Capture. .

tractor. ensw

bMuyFirstE mevironment. enswy
HurmanPoztureE sample. e
workbench. eny

mybos fig

Bucketb0lb fig

E =it

Figure 1: File Menu & Operations

Save Current Scene

Open File to
Read into the
Environment

For more information please check;

UGS Tecnomatix Jack

http://www.ugs.com/products/tecnomatix/human performance/jack/

Purdue University, School of Industrial Engineering
IE 656 — Digital Human Modeling for Design
http://web.ics.purdue.edu/~duffy/index656

Purdue University, School of Industrial Engineering

IE 590 — Applied Ergonomics

http://web.ics.purdue.edu/~duffy/index590D



http://www.ugs.com/products/tecnomatix/human_performance/jack/
http://web.ics.purdue.edu/%7Eduffy/index656
http://web.ics.purdue.edu/%7Eduffy/index590D

Open

Open command helps the user to load the existing files into the Jack 5. Click Open
command and choose an existing file from the existing directory.

00 skme ] — | -
;J @ gobal Colocal [ 4| deo [_"ﬁ i_"ﬁ,—][_'ﬁ”_— iy

Lookin: [ (53 vactor x| «®mcrE-

= beonnector.pss [ Ik1.pss =l vent1.pss
[t .pss [Hventz.pss
=] rattachment. pss
[# reannector.pss
[ reortral.pss
| = rightpedal pss
[ righttrack. pss
[ rioper.pss
= ruar.pss
[ seat.pss
[hearks.pss
1= teeth. pss

(=) ihydraulcs.pss
= lifter . pss

File name: [nactor.eny

Filesof e [AlJack Flles ["ern."fia"psspp."acl "1 =]

Open>
Select the existing file>
Double click on selected file>

Object  Utiltiss  Analysis M

Object Uiities  &nal Modules  Help
= | = oliEa @| 008k rsa@| fig ,4|| | Movel Froo
_J @ global Colocal [ sy d

360 TJ_Window

File has been
loaded




Save

Save command saves the current working file into its existing directory or saves the

working file as a Scene, Figure Psurf.

DZEV Jack 5.0.1
i
File Edit Wiew Human Objeck Utilities  Analysis

a a| O

Archive 3 i
Fulti-Load... Figure...
Pszuuf...

b anipulations. ..

Import...
Batch Translate Files...
Export L

Screen Capture...

tractor ey
HumanPostureE xample. enw
tyFirstE nvironment. eny
workbench. ey

mybox.fig
Bucketsolb.fig

Scene: Scene command will save your file as an
environment file (.env)

Figure: Figure command will save your files as a
figure (.fig) where you can use saved figure files
to make an assembly.

Psurf: Psurf lets user to select individual
components (parts) of an environment and save it
as a surface files (.pss).

Manipulations: You can go back and forth
between Scene and Figure saving options.

Saved as Psurf




Archive

TReP Jack 5.0.1
ol

File Edit M“iew Human Object Ukiities Anakysis

al 0 4

Impart....
Batch Tranzlate Files. ..
Enport 4

Screen Capture. ..

tractar.eny
1.fig

2 eny

1.pss

1.env
jackoar ey

Exit

Mu|ti-|:|ad__ Save To Archive...
Open Aichive. ..

Archive command helps user to utilize advance file
saving features. You can create an archive folder to
keep related items or assemblies together. You can
customize and modify your archive files & folders
and keep adding new files quickly without losing
extra time.

[3EF Jack 5.0.1

File Edit W¥iew Human Object Utiities Analysis  Modules Help

(3 Jack 5.0.1
i
File Edit view Human Object LUtiities Analysis Modules Help

=

ﬁﬂ\@@

00 A]=e]

TSB @‘ Fig — ”

ErEEDE YR

(327 TJ_Window
save

—trchive Type and Directony:

Specify a Directaory:

" Directoy  © ZipFile  © Eoth

Browse: | I

—Archive Stuchie:
[ Add Installed Files to Archive

¥ Save Figure Data in Sub-Directories

—Motion Files:
[T SaveMotions [~ Ouick Start Data

Thete are no motians to save.

—Additional Files:

Add: | |

Remove |
Clear |

Create Archive | Dismiss |

Select A Direcko

Directory:

IE:\iackSD ﬂ

(== Deskiop
(B> My Computer
E:

T5B

bin
9 docs
29 extras
e

& ib

Open Archive

B I
£ UrinstallerD ata

T2 TJ_Window
ok

oper x
Brouse.

Load Files Dismiss

x|

Look . | 55 tractn s cmeE-

File name: [ s

Environment|

Save To Archive

Files of type:




Multi-Load

Elle Edit Yiew Human Object Ukities Analysis Modules Help

sEB®eita a0 0 i =

ack TJ_Window
—
[Mult =i

Directory: [ata\DesktoptDE_24_2006%iack_train_files1'biplane  Browse

=

Glob File Filter. |>€

Add To File List

top T06_24_Z00E fiack_train_files] Aiplane T 0_plane pss = | Bomowe |
top/06_24_2006/jack_train_files1 /biplans/11_plane. ps
top/06_24_2006/jack_train_files1 /biplanss1_plane. pss
top/06_24_2006/jack_train_files1 fbiplane/2_plane. pss
top/06_24_2006/jack_train_files1 /biplans/3_plane.pss
top/06_24_2006/jack_train_files1 /biplane/4_plane. pss
top/06_24_2006/jack_train_files1 Abiplane/5_plane. pss

top/06_24_2006/jack_train_files1 /biplans/E_plane.pss
top/06_24_2006/jack_train_files1 Abiplans/7_plane. pss
top/06_24_2006/jack_train_files] /biplane/8_plane. pss
top/06_24_2006/jack_train_files1 /biplans/9_plane. pss
top/06_24_2006/jack_train_files1 biplane/bigplane. pss
top/06_24_2006/jack_train_files1 /biplane/biplane.fig =
= Clear |

=]

Dismiss

Multi-Load command allows you to access
multiple environment/part files and load them to
Jack by creating a file list. You can add/remove
environments as well as sub-files inside the
environment folders by wusing file list.

ect  Utiities  Analysis fule: p
HB®¢[T4 6|00 @l]=¢ =

Figure: biplane2

32T TJ_Window

Multiple environment files are
presented in the same screen

=lofx|

| YR — E '—_ﬁhﬂi—-:::liﬁnap Cusor

i o (=[]




Import

Import command lets users to load files from external sources. You can import CAD
files, Images, Textures, VR files...etc from other software by using common file share
extension in Import menu. Figure 3 shows available Import file extension in Jack

software.

IGES 5.3 ["igs."iges.” 1G5 ."IGES]
WRRL 1.0/2.0 [* warl,” WRL|

Optirizer 1.1 [*.czb)

Directtadel [7jt.7JT]
Stereolithography/PSuf [*t * STL." pasg)
Deneh IGRIP Part Files [*.%]

Figure 3: Import file extension

1 CATIA VS far Studsnt - [Prstem CATPart]
Be [ Wew fmm Jok Wndw feb

oo

saDmezaa00 i mel s

1)

2)

3)

4)

e
EX-Ts R R =N s

Geneal | Advanced | Desmize |
Save Dptions
i |
Jack Type:
C Puat & figre © Emvicement
s Mame: r
Ognnt Lines: ™ Output Ponts: r

Seale Do
(=]

Uit Sese From Useielred —1

Srale Facher: 1.0

@ Mee XK C ¥ CZ

Step by step Import file (-igs)

CAD part (This part was
created in CATIA V5. Also,
any 3D CAD program can be
used.)

Save CAD part as —igs, -stl or
—wrl. (-wrl extension is used in
this example.)

Go to Jack 5, click Import and
select the file you have already
saved in Step 2. When VRML
pop-up window appears, click
Translate.

Ignore the process pop-up
windows. Your CAD file
should be visible in Jack
screen.



Export

T3P Jack 5.0.1

File Edit Wiew Human Object Utilities  Analysis Modulg

L " »
Open... ﬂ} “ ("5 .a 0 1
Save 4
| Achive 4
Multi-Load...

Impart...

Batch Translate Files...

Export 4 " -
WRML1.0..

IGES B.3...

Computeryizsion GPath...

Screen Capture. ..

tractar. eny
1.fig

2eny

1.psz

1eny
jackear er

Exit

Export command allows users to export files to an
external source. You can export Jack files to CAD
softwares, VR softwares, Image editing softwares...etc.
by using common file share extension found in Export
You can either

menu.

use VRML,

ComputerVision Gpath to export Jack files.

2)

3)

Step by Step Export File (-IGES)

1) Open a Jack 5 environment.

Click Export > IGES> OK

Give a new name to the file you
want to export and click Save.

Open the external software and
open the file that you have
already saved in Step 2. (In this
example, CATIA V5 software
was used to upload the file.)

IGES or

1 o v et Y]
ke » = = -

-

Swd 1ol A7l

3 see @xdvy 4




Screen Capture

Screen Capture let you to snapshot the Jack environment. This is a very useful tool to
capture images of your design and analysis. This tool makes the visual data transfer
available. You can use the captured images to create documentation and presentations.

You can capture and save your images in JPG, TIF, PPM and BMP formats.

2 Jack 5. =1al x|
|Ele Edit View Human Object UHities Analysis Modules Help
__gp_en__ _________ = & iﬁ| 2 Q i} Li-" TSB®| Fig —'|| ﬂMweBy. Foat  —1 || em: 4 Bl Y snen: cuserpom —
Save » Move [ @ global " loeal [T qyf| deg 2“—2”—2“7 iy j
| ki 3
b m——
o

wite n

Wiew: | TJ_Window hy
Fielype to Save:  WFIFAIPEG image} jog —!
¥ Rendered

Number OF
’7(‘2(‘3(-‘4(‘5(‘5(‘5(‘3(‘12(‘15‘

Click Screen Capture>
OK>
Create a new file>

Screen Capture <jpg>

Exit

You can safely exit the Jack software by clicking the exit button.
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Edit Menu

Edit Menu allows users to access typical modification (editing) operations such as
scaling, applying textures & materials. Also, System Defaults which holds the settings of
the default working environment is embedded in File menu. Figure 1 contains all editing

operations under the Edit menu.

3¢ Jack 5.0.1
- |

Eile | Edit Wiew Human Object Utilities g

=~ I {"E:'l

Delete Scene
Scale k

b aterials
Textures

Eep Bindings...
Syztemn Defaults. ..

Tranzlate Seqgment from JT ...

Figure 1: Edit Menu

For more information please check;

UGS Tecnomatix Jack
http://www.ugs.com/products/tecnomatix/human_performance/jack/

Purdue University, School of Industrial Engineering
IE 656 — Digital Human Modeling for Design
http://web.ics.purdue.edu/~duffy/index656

Purdue University, School of Industrial Engineering
IE 590 — Applied Ergonomics
http://web.ics.purdue.edu/~duffy/index590D
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Delete Scene

Delete Scene erases (deletes) all the visible & hidden objects in the working screen.
Regardless of their location and visibility, all the objects in the view screen will be
deleted after selecting Delete Scene command. This command is similar to “Close”
operation found in many CAD softwares. Instead of closing an environment, you can
delete the environment from the view screen.

B8 Jack 5.0.1 _ o] x|

File | Edit View Human Object LUtilties Analysis Modules Help

E " |4’¢5| n Q i} Li-" TSB@| Fig —-|| ﬁlMuveEy Foot  — || e l_éﬂ—éﬂ—ﬂ Snap:  Cusor Point =t
= | EI Cogobal Coecal [ enl|aeo[ 02 [ EHT i
e BEE
Translate Segment fiom JT..
Click Delete Scene>
Click Yes to confirm
B2 Jack 5.0.1 _ ol x|

Eile Edt Yew Human Object Lkiities Analysis Modles Help

‘ﬁ‘ = | B D |§E & @| n Q i} Li-" Tss@| Site _-|| ﬂMuvaEy Root =i || e i‘ ﬂ ﬂ Snap:  Cursor Point —
Move| @ giobal Clieeal [T a|ldea| o[ o[ T j
[EEF T Windos i I=]

After
Delete Scene
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Scale

[k Jock 5.0.1 Scale command allows you to increase/decrease the
File ,ﬁ Wiew Human Object Uklities Analysis  Moduld . - -
________________ _ size of the working object. You can scale by Scene,
Unda (@ n Q 4

Figure and Segment. This tool is a useful visualization
aid where you can increase the object size
Mateias | .. independently in three dimensions.

Segment..

Textures 4
Key Bindings...
System Defaults...

Tranzlate Segment from JT...

1) Scaling by Scene;
Scales the screen view. Enter the scale factor you want and click Apply.

Utilties  Analysis  Modules  Help
4 a|no e =a | | Y
ove [ 7 global € local [ W

=

‘Ii (=] | = <:>7|é

=i
© figws C segment (5 scene
e
‘ S |

& local  © global
~ Adjust Seale

e | |
S e

S Before
Scaling by Scene

(=13

e —
L | —r

File iman Object Lbiities Analysis Modules Help
‘ﬁn|@€>|§3& @|QQ Li-"rsa@| Jnl—d”

computing paurf info for "H:\pu.data\Desktopi06_24_2006%iack_train_files2\tractorihc

ol x|

T

© fiawe € segment 6 scens

Comeee
[ —
* local " global
~Adiust Gesle————————————————

Aldses [ 203] |
- ED mﬁl

™ Updal
Apply

After
Scaling by Scene

13



2) Scaling by Figure;
Scales the selected figures. Select a figure, and enter scaling factor.

= = | = e>| =& @| f @ 93 Lr" oy m | T e o | = 5
. __| & gobal \ucalh— gl - G (WE - s .J

eeeee

@ local € glabal
Adust Scale

alaves [ 103
2 D= 7 N~ 1

¥ Update Interactively

Before
Scaling by Figure

ErTEE G>| cealnb e AR 2o ety I
conputing psurf info for "H:\pu.data \D skt p\ns 24_2008%jack_train files2)ctracto \h Have | & global " Jocal 4 j :i j A [l

After
Scaling by Figure
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3) Scaling by Segment;
Scales the individual segments of a figure. Select a segment, and enter the
scaling factor.

‘ﬁ‘ = | w ©|EI= & a0 e Li-" TSB@| Seg —A“ 9| Moveyr | Aot — e e el 2 srep: cusarpein
Picking Segment: crawler.blade __| © gobel  Jocal 4] | deo ﬂ ii Ei. it

'3 _icix

Scale Segment

" figue % segment (" scens

~Select Segme-

[ciawer blage @|

& loeal € global

Adiust Scaler

ssssss

Before
Scaling by Segment

20 e oot fool

A - sy |
£ info for "H:\pu.dataiDesktop06_24_2008%jack_train_filesZitractorih e el Sl

! 4 E| ﬁ;fhan s —
S —
— ——— _.._ Dﬁ

o

After
Scaling by Segment
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Textures Menu

TR Jack 5.0.1

Unda scale scene

[ |

Fle | Edt Yew Homan Ofject Udities Anabysis Modules Help

Textures command allows you to apply textures to

@

0er

Delete Scene
Scale 4

Matgrials
Textuies

Key Bindings...
Syatem Defaults...

Traralate Segment from JT...

Create Texture Object
Map Texture

1)

2)

your designs. You can create textures and map them
to the surfaces you want. This is a good visual aid
for a better realistic rendering.

Step by Step Mapping Texture

Open a Jack 5 environment.

Click Textures >

Create Texture Object>

Create>

Align To face (Select the face) >
Browse (select the texture file)

Create Texture tab will switch to
Map Texture. Select the Target
surface and click Apply.

The Purdue logo is applied to the
selected surface.

16



Key Bindings

ZEF Jack 5.0.1
T

File Edit ¥ew Human Object Utlities Analysis Modules Help

ErEEEREE YR

TSB@| Fig —l||

T3P TJ_Window
pack

Key Bmdlngs

Key Stioke————— —Command
[V Contral ™ Alt " Seript ' Menu Pick

VYiew
Hurman
Object
Ltilties
Analysis

Bound Keps:

<Cantrol-K.ep-vx>

todules
Help

E dit | Unbind |

Apply Reset Dismizs

System Defaults

Uack Jack 5.0.1
=5

File Edit %iew Human ©Object Utilities Analysis Modules  Help

ErEEEREE YRR T

ol 5y stem Defaull |

LColor | Graphics | Solver | ul I Linits | iewers I JT Options
— Caolor
*Custom

o]

background colar 0.00 000|000
maijor arid color laquamarine
beige
minor grid calar blue
bluewviclet
brightrustard
brown
burlywood
cadetblue
chartreuse

. chocolate
outside wheel color el

site colar
niode color

inzside wheel colar

I TR TR NI Y

cornflowerblue
cuan
darkbrown
dark firebrick
dark.goldenrod
darkagreen
darkkhaki
darkoliveareen
darkorange
darkorchid

darkred
o [=]

Apply | Feset | Factary Defaults | Diizmizz |

Key Bindings feature assigns shortcut
keys to several menu operations. You
can assign special key features to
your most frequently used menu
commands. This user friendly feature
saves time in long term use of the
software.

System Defaults holds the settings of
the default working environment.
You can change the settings of the
default environment. You change the
Color,  Graphics, Units, and
Viewers...etc. by clicking each tab.
This allows you to customize your
setting depending on your needs.
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View Menu

Jack 5 has several viewing tools that allow you to change your view of the geometry or
change the orientation of it. Figure 1 contains all necessary viewing aids and Figure 2
holds the frequently used viewing tools.

Janl:: Jack 5.0.1 . .
e — : , Figure 2: View Toolbar
Filz Edit | Yiew Human Object Utiities  Analysis

yack Jack 5.0.1

il

= E i I_:e_nte_r;II _________ ﬂ ﬁ i

Zoom To File Edit “ew Human Qbjeck Ublities  An
b ake All Figurez Vizible 5 - -
Tooggle Segment Wisibiliby i"ﬂ' n I @/ 'EI‘) m/} ﬂ @
Shade Scene / )
Wwireframe Scens
Figure Projechions View
Textures On/OFF Control
Wiew Control... .
Mamed Wiews.. Zoom View
Create Windows to Cursor
Wwindow Setz
Current ‘Windows
Stereo Properties... Dgglay of
ect
Object Hierarchy H ierirchy

Toggle Log ‘wWindow

Toolbars

Figure 1: View Menu & Viewing Tools

For more information please check;

UGS Tecnomatix Jack
http://www.ugs.com/products/tecnomatix/human_performance/jack/

Purdue University, School of Industrial Engineering
IE 656 — Digital Human Modeling for Design
http://web.ics.purdue.edu/~duffy/index656

Purdue University, School of Industrial Engineering
IE 590 — Applied Ergonomics
http://web.ics.purdue.edu/~duffy/index590D
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Center All

Center All command either moves your viewpoint closer or further away from the part so
that the entire part is displayed as large as possible right in the center of the geometry area.

=10/ x|
Ohject  Uitiities  Analysis Modules Help
BeolEa a0 @k]=e » ] — 0 N W
LI @ gobsl C sl [T d j

TS0 TJ_Windaw

Part is not entirely
visible

2R Jack 5.0.1 _ o) x|

Fle Edit| fiow Human Object Lkitiss Analysis Modues Help

‘E”‘v =] ‘ - e Q Gi Li-‘| TSB@| Fig _.|| ﬂMaveay: Rogt =i || cm E E 2 sna: CursarPeine —
Move | @ giobal € local [~ k| deg i’ é’ ﬂl—“}% j

ol

After
CENTER ALL
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ZoomTo

Zoom To command lets you define a zoom area by clicking the left mouse button. Drag

your mouse and click on the area you want to zoom in, specified area will appear closer.

S om0 & 2] 00 Ak =e =] T s
_f! @ gobsl C sl [T d

TS0 TJ_Windaw

Very Small
Object, cabin
detail is needed

Ohject  Litiities Modiles He
S Ome ol a0 akme =] I—
Segment: crawler.cab Move | © glabal € local

VS8 TJ_Windaw

After
ZOOMTO
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Make All Figures Visible

You can hide/show individual parts on the view screen by dragging the mouse on any
desired part and clicking the right button of the mouse. Make All Figures Visible
command makes all the parts (including hidden parts) visible on the view screen. It’s an

advantage for the users to hide/show some parts while working in complex geometries.

pes fealyss Moddes Melp v bbb/ R
R0 %8~ o — [ L L p— -
| r l"l' J _} 7 gkl ed r———__.JI l_al_i T J F r ol !__ﬂ"_'

—
Sample Working [
Enviroment :

ties Analysis Modules Help
| .@‘ 204 Li-" Tss@‘ Fig —A” D4 ove by ot — ‘m El E
_»J @ ogobal Colocal [ |4 | des [—::j |—§][

After
MAKE ALL
FIGURES VISIBLE
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Toggle Segment Visibility

Toggle Segment Visibility hides/shows all the parts in the screen. Instead of hiding each
part one by one, this command quickly hides entire working environment in the screen. By
clicking the Toggle Segment Visibility command you can switch back the hidden/visible
screen view.

\ Object Lbiities Analysis Modules Help
w § ‘E__t & 121| 2604 Li-‘| Tss@| Seg .—4“ P Movery: ot —

\Es:;l\

Secment: table.tahle Move | € global € local e |
3E2 TJ_Window ~[ol]

JEEF Jack 5.0.1 =gl

File Edit View Human Object Ukiities Analysis Modules Help

‘ﬁt = ‘ = @ ‘EI: 4 @| ol Li-‘| TSB@| seg — | Y Movesy | Aot i [[em 2 <  snep: CureorPeint —
Move | @ gobal € local [ dy| | deo E E A j

VT —o] %]

After
TOGGLE SEGMENT
VISIBILITY
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Shade Scene

Shade Scene command shades all surfaces of a work environment. The advantage of using
the shading is that parts on the screen are easier to visualize. The drawback of using
shading is the complex geometry slows down the response time.

TEE2 Jack 5.0.1 _ o) x|

Fle Ed View Human Obiect LElties Anabysis Modies Hep

‘Ev'* (=] ‘ =it & a0 Q Gﬂ Li-‘ TSBQ| Fig —-|| ﬂMweay. Rogt —i || om = = 2 snep: | CusarPein. —
Move | @ dobal € lasal [ o | des E = | —

2P TJ_Windo _ o] x|

Wireframe Part View
(unshaded)

JEEF Jack 5.0.1 =gl

Flle Edit View Human Object Utiities Analysis Modules Help

‘ﬁ‘v =] ‘ G| 0E 4 @| @ Q nﬁ Li-‘| TSB@| Fig _.|| ﬂMwesy Root —i || om = e 2 snap: Curcor ot —1
Move | @ gobal © local [ dky| | ko E E | — j

T TJ_Windo _|olx|

After
SHADE SCENE
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Wireframe Scene

Wireframe Scene command displays lines and vertices of the part, like the skeleton of a
human body. This command typically used when working with very large and complex
parts. This will increase the response time comparing to Shaded Scene mode. The
drawback is that in the Wireframe Scene it is hard to visualize a part.

METEY

Fle Edit View Human Object Ukiities Analysis Modules Help

‘ﬁ‘ =] ‘ o tE& al Q ;:1 Li-‘| TSB@| Fig _.|| ﬂaneay- Foot —i || cm el e 2 srap: Cursar Pt —
Vove| @ gbal Colcal [T || e = = A j

VT Wind 1ol x|

Shaded Part View

2R Jack 5.0.1 _ o) x|

Fle Edit View Human Object Ubiiiss Analysis Modules Help

‘ﬁ =] ‘ motEd a6 4 Li-‘| TSB@| Fig —-|| | vovery: ot —i [ en 2 = H srep: Cusar ot —1
Mose | @ gopal Colosal [T ahy| des i’ é’ én—u}% j

TSR 7). Wind —|olx|

After
WIREFRAME SCENE
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Figure Projections

Yack Jack 5.0.1
i
Eile Eddit | view Human Object LUkiities analysis Modules Help

= 1=

Objest Hisrarchy
Toagle Log Window
Tookbars

Figure Projections command displays the projections of
a part in selected axis systems. This command is
typically used to form a simple part draft by using axis
projection.

** Below only All Projections & X-axis Projection
features were analyzed. Y & Z axis projections can be
displayed in same manner.

All Projections OFF

All Projections ON

All X Projections On / All Y Projections Off

All X Projections OFF

All X Projections OFF
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Textures On/Off

Textures On/Off command hides/shows the applied textures on parts. Textures increase the
quality of the graphics and add realistic visual effects. The drawback of extra textures is

reduction in the response speed. Turning off textures can also simplify visual effects of the
working environment.

E ject £nal
(= HE[® ¢|iF 4 a

flities I

s Modules Helj

Iys felp
ﬂ @ ii Li"| 755®| Fig —’|| ﬂMaveay: Fogt —t

LI ©ogobel Coeal [ ) e o] oA 4 ol f
RE

Purdue Logo is applied on the
radiator surface as a texture

JEEF Jack 5.0.1 =g

Fle Edit View Human Object Uklitiss Analysis Modules Help

‘B“‘ = ‘ B O aE & ®| 060 e Li-‘| TSB@| Fig —l|| | vovery: Foet — [[en = e 2 srap: Cursar Pt —
Move | © gobal € local [~ k|| deo = = 0 j

_icix

After
TEXTURES ON/OFF
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View Control

NEEF Jack 5.0.1
1

File Edit Wew Human Object Ukilities analysis  Moduled

EEEERETYIEEY

Yiew Control - T1_Window

i | TI_window

Puosition{cm] & Orientation[deg)
IS p| 42777 =

M4 | 428 e

"Field of Wiew(deg)

Horizontal 51.52] Vertical | 40.0§|

Snap Type: site — |

Shap Ta: | {"’]
Attach To: | *{"'J

- Detach Dizmnizs |

View Control command dynamically manipulates the
viewing position around the part.

By choosing any axis orientation, you can change the
viewpoint position around the part by manipulating its
coordinates using the up/down arrows in Position &
Orientation.

In addition you can zoom in/zoom out the part by using
up/down arrows in Field of View.

Also, you can choose a snap type to move the part from
a selected coordinate point on part to another selected
coordinate point.

Rotate: is used to revolve
viewpoint location around

Pan: is used to move the viewpoint
around the part from either left to
right or up or down, or combinations
of both. You can think pan as rotation
in 2D plane.

the part. You can analyze
the visualization on the part
in details by dynamically
rotation the  viewpoint
around the part.

Zoom: you can zoom in/out
to the part by dragging the
mouse cursor on the screen
while keep holding the right
button.
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Named Views

Named Views command allows users to specify views and save them in order. You can
add/remove views and change between any views quickly. This saves extra time and let
you to have better visual control on complex geometry.

T ook 5.0.1 [ socxon

Fil= Edit Wiew Human ©Object  Utlities  Analesis Eile  Edit  Wiew Human Object  Uklities  Analkesis  Maodo
N = b o o - @
|@El\@ €>|E_'__—«’I. tﬁ|§-.—3 ‘ﬁvﬁ|@®|mi—ﬂ. a|a e
x| |

Wiswer: IT.J_WindDW %I

—Defined Yiew
el

eigll

el

Viewer: | TJ_window

|

— Drefined Wiew:

Remove | Replace |

Remaove | Replace |

—Add Current Wiew
Wiew Marne: Iview2

Add I

Apply |

—add Current Wisw
“Wieaw M ame: Iview2

Add |

Diizrniss |
Apply | Dizmiz= |

b0 =10l x|

SR woiraz 0085 wma v~ — (1 —" | — -1 =
[@mw = O F @] i ] p— e T

Apply ‘view’ from
Defined Views list

e N =10 %
sRDP 4 al00 s mg v | — ] —
W S P s W e~ e | — a1

bbbl

Change to ‘view0Q’ from
Defined Views list
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Create Windows

2 oo S0 Create Windows command displays additional window

EI; EEIW — pr gdmi} Hf:_l fram_es as a vi_sual aid. Se_le_cted part can be r_epre_sented
— SLE W jn different views by defining a specific axis window.

P =——— Top, side & front views as well as the isometric view
@TJ— Toggle Segment Yisibility can be dISp|ayed |n Slngle screen VleW

Shade Scene
Wireframe Scene

Figure Projections
v Textures OnOff

Yigw Control...
Mamed Views...

"Window Sets New Window

A Window

" Window
Steren Properties. .. Z 'window
Stereo Window
2-Chaniel Stereo

Current Windows

Obiject Hierarchy
Toggle Lag ‘Windaw
Toolbars

=10/ x|
Help
& ii Li"| rsa@| i —‘” ﬂMweBy: oot =i || om [—ill—fi—f o
_f‘l Gogobal Colocsl [ ak| e l—fl—fl—f 7 i

X, Y, Z Windows and
isometric part representation
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Window Sets

[ZER Jack 5.0.1
LT

Fio et [ at tomen Ober Lrires s moases ren VVINAOW Sets command divides the screen view into

& B/ cevew 5| 2 © & '& individual screens, each include different part
st Forevine b presentation. This command allows users to analyze the
Toggle Segment Visibility

geometrical aspects of the design quickly. You can set
your screen to Full Screen mode and change it quickly
to Four Panels which displays the X, Y, Z axis
orientation displays and the isometric display.

Shade Scens

“wireframe Scene

Figure Frojections »
w Textures On/OFf

e Control
Marmned “isws

dows

Full Screen

Four Panels

Stereo Properties... Two Panelsertical

Two+Ones Y ertical

Object Hierarchy
Toagle Log wWindow
T oolbars »

Two+One/Horizontal
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o] x|
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=0
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Object Hierarchy

(32 Jack 5.0.1

Fil= Edit Vew Human Object Utiities Analysis

Modules  Help

EEEERE YRR e

B2 11_window

Object Hierarchy
Flat | Assembly |

B cravder
Segmenls
Jaints

-bcornestor

- blade

Object Hierarchy displays the design features, sub-parts
and any applications that take place during construction
and analyses of the part. This application can be
imagined as the BOM (bill of material) or the assembly
tree of a part which includes sub-parts.

Each individual part can be deleted, scaled, moved...etc
by selection. This gives the user independence to
modify the part.

man  Object

Ltiikies A

anal

Help

\%gﬂ\@ &4 e

Li-‘| Tss@| Fig 4-||

Object Hierarchy

[t | aosertls |

- chassis
tHdash
F-floor

| contral

- Iefpedal
-(efttrack
-y drauics
lifter
-rattachment
- reannectar
- roontiol
Trightpedal
Bt righttrack.

=10l x|

- | —
_lolx]

|—ﬂ] MoveBy oot —
Move | & dobsl Colossl [T ay

The Hierarchy tree of the
‘crawler’
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Toolbars

Toolbar command hides/shows the shortcut to the toolbars.

[3E% Jack 5.0.1

File Edit Wew Human Object Utlities Analysis Modules Help
P el gy

SHB®oEa a0 ¢t

A

Standard Tonlhar Animation

Toolbar Pick Toolbar

Object Toolbar

View Tonlhar Hiiman Tonlbhar Consoles
Toolbar
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UGS TECNOMATIX JACK 5.0

User Manual and Examples

HUMAN menu
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Human Menu

Human Menu allows users to create/construct human models, modify them and adjust
their properties. Figure 1 contains all necessary human construction aids and Figure 2
holds the frequently used Human Menu tools.

J3eF Jack 5.0.1
-]

File Edit Yiew | Human Ofbject Lkiities 4

Create +
Froperties...

Hurnan Contral...
Aust Joint...
Footprints. .

Jﬂr.ﬂ? TJ_Windo
sl

Evetiew...
Yiew Cones...

Shape Hand...
Grazp...

Figure 1: Human Menu & Tools

/

Figure 2: Human Toolbar

halwsis Modules Help

O

/

2
/

Create
Male Human
Scaling
Create
Female v
Human
Control
Panel

For more information please check;

UGS Tecnomatix Jack

http://www.ugs.com/products/tecnomatix/human_performance/jack/

Purdue University, School of Industrial Engineering
IE 656 — Digital Human Modeling for Design

http://web.ics.purdue.edu/~duffy/index656

Purdue University, School of Industrial Engineering
IE 590 — Applied Ergonomics
http://web.ics.purdue.edu/~duffy/index590D
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Create

Create command is used for launching human
bodies (male/female) to Jack 5 view screen.

Create
Froperties... Default kale

Ditault Famale You can launch default bodies, or bodies from
Hurnan Control. . Human from Library...

BRSO Coctor library. In addition, you can create custom bodies

Footprints... with specific measurements and properties.

Eye View...
Wiew Cones...

Shape Hand...
Grasp...

[ =T

l=EE= e};|:‘_"= < @7| 08 &g ]md s ~ — Y | e N e
_.J Eogobal Colosal [ @y|de [ o[ 0l AT I

_[o| x|

Default
Male/Female

200 2] e —  —) | [ ) [ s
|3D Bady Scan L = = Mave| @ global € local ;——31” [
High R ezolution tale Disri
High R esolution Female SIS
SAE Large Human [J833)
SAE Medium Human [J833]
SAE Small Hurnan [J833)

3D Bodp Scan

Selected Human
Models from Library




Build Human...

~Type—— Height ~HWeight
C Femek | | & ston P10 | @ pygn WEIS7.00
(* Male
" 9 9
Child
£ 0]
System Links ¢ - r -
Weigt g Percentle & 5 Feicentle {+ Al
Height [z ol ol
(| £

Scale Existing...

Human |

Seale Eristing [

=

Advanced Sealing

Bady Part Scaling

Build Human... x|
Stature: Gender — Units:
r 793'0 " Female "ﬁ“ Wﬂ
Abdominal Dep.: =
r ,T * Male >
Ankle Hot: =
il P .
Acromion Height: -~
I~ [1e0.9 \
Arm Length: -
Buttock-Knee: O
I~ |e&7
Elbow Rest Hgt: Hip Breadth:
I~ 243 I~ 344
Elbow-Fingertip: Interpupil Dist:
I |szo r [ss
Foot Breadth: Shoulder-Elbow:
r [z r Ja7
Foot Length Sitting Acromial
[ FEY ™ [es0
Hand Breadth: Sitting Eye:
r Ja7 r [es3
Hand Length: Sitting Hot:
r |a7 r [saz
Head Breadth: Sit Knee Hgt:  C—
r |ie3 r [e27
Head Height: Thigh Clearance:
NPT r |es
Head Length: Thumbtip Reach: 2
r |03 r |azz
[ Saveas. 1  EdiExisting. e

Step by Step Custom Human Creation

1) Enter type, weight, height
and name your human.

2) Go, “Advance Scaling” to
modify desired body
dimensions.

3) The custom human will
appear automatically.
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Properties

Properties menu controls the construction, posture, display, materials and anthropometric

features of the created human model. You can easily change the characteristics of your

human model by using properties box.

-
Click the “Hand” icon

= - e>|§f:b ry a8 0 & Li-'| s o |

and select your

Picking Figure: human

al

Human Model

Apply ‘ Delete

DismissJ

55 ‘ @ ®__.|:;:E_€.. @..‘ Q

B e k=@ ]

|Figure: B fhuman

—Defined Postures- 0
lay_on_side _‘J
knee|_two_knees
kneel_one_knee

Remove

—Set Posturs Reference Site—

[hurnan lower_tarsa proxi My

¥ Position I Drisntation

j | _}

Constuction EnsluresJ Display | Materials | Attsch | Corstraints | Arthro |

#dd Fosture From File—
|Posture Mame

._] I Global

[~ Save Current Pasture
|Pasture Name

Posture Tab, click  [g,.

“driving” posture

Apply Delete | Dismiss

38



Human Control

Human Control is a user friendly human behavior & posture modification tool where you
can apply desired posture characteristics by choosing body joints. Below demonstration
will show how to manipulate hand & arm motion in couple different styles.

= N

b Ubiities  Analysis Mo

#l @] '

Move | 8 global

ties Analysis Moddes Help

EEEL S

Maripulate Arm

& global

ject  Lltiities A il £
ot & @|QQ =2 1 Tsa@| Fia _4”

X
Human [human ih -
) Humat uman %
—Behaviors | ~Maripulation —l
- Behaviors —Manipulation

Contral Arm - right
~Type:
" holdrel tohuman € site

Move Am - left
i " —Starting Joint-  —Move Options
 holdrel toobject (% follow left am 2 i @ shoulder | | " drag attached object

 holdrel toworld € release | £ waist & include wrist

€ without wrist

—Starting Juint:1 g 2
]l |+ shoulder %
i 3 Start
 waist i
@ Behavior Summany Disrniss
Behavior Summary Dismiss

Step by Step Human Control

Utilties Analysis Modules Help

e N0 =a r— _
| - ‘ | R 1) Select the Right Arm on the

Behavior Box. Click “Follow
the Left Arm” and “Shoulder”.

2) Select the Left Arm on the
Manipulation Box. Click
“shoulder”. “include wrist”
and “Start”.

2) Drag the yellow coordinate
e axis tool into desired positions.
~Statting Joinl- ’/MoveUplons I You’ll see that left arm is

1 shaulder € drag sttached object

e - following the right arm.

€ without wrist

© waist
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M elp
50 fk=a = ]

Maripulate fim

Move| &
info for "E:}jack50\library)data\hunen)left clavicle male.pss”... o global

 global

Human Control x|
Human: [human o Human

Control &m - fight g Mowe A - ight

without wrist

~ Type; ~Starting Joint- —Move Options——————
€ hold el tohuman  C site " shoulder " drag attached object
" holdrel toobject € follows left aim E ] 1 waist = includs wrist

& holdrel towold  © releass H 3 -

shoulder

Starting Joint: | | Pg 3 S
Pﬂ :
8 EBehavior Summany Disrriss

Fig — || Maripulate Am

- & global

1)

2)

it

t ~Move Dptior —
i ShDuIderJ " drag attached obiect

= waist

" without wrist

& include wrist E 3)

& Behavior Summaty Dismiss
& waist —

Step by Step Human Control

Select the Right Arm on the
Behavior Box. Click “Hold rel.
to World” and “Waist”.

Select the Right Arm on the
Manipulation Box. Click

“waist”. “include wrist”
and “Start”.

Drag the yellow coordinate

Axis tool into  desired
positions. You’ll see that right
arm is moving realistically
with the coordination of waist.
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Adjust Joint

You can adjust human body joints by using Adjust Joint Command. Select the desired
joint, use the appeared coordinate axis and drag (or use the manipulation bar) it until you
get the desired posture. Click Adjust to fix the joint location.

‘Du- ®|T_“¥@|JLQ"3LTI

TSB @

Jnt — “

Picking Joint: human.right elbow

x|
Joint. [Fumaruisht_elbow [

4§]M e By
;Jrgu:\ " foc |[—

=[Ol x]

Ao e e
e e m—
_[olx|

Select the Body Joint

‘DH-

<:>| Ed a| il Q ii H‘I‘TEB@| fia ““

Picking Joint: human.right_elbow

adjust Joint -
Jeint [Fuman-ight_slbow ﬁ]

Connects from right_upper_arm.distal {o
right_loweer_arm.proximal

00 1420

== Do

¥ [deg) o 887 -

j}!]anaEy' o
Move| @ gobal € local

Modify the Joint
g Posture, Click Adjust

ol

N
3 I I - 4_]
_Iolx|

—
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Footprint

Footprint command helps you to create quick footprints and foot movements, as well as
waist, head, arm and shoulder movements. Also, you can choose “Move Human as A
Figure” command to move your human model as full body all in once in coordinate axis.

es Help
WP~ Fig ” i i
, '3 [ | e @| e — [Set Figure Lacation

@ global

an

Mewva Human as a Figuie

— Posture Control

Mows Foot - Right

l Mewa Footprint Fieturn ta Human's Faot

Disriss

Select the Right Foot,
Drag and change the
orientation

analysis  Modules  Help
66 37! | [Sot Fiowe Location |
AT Q '3 L'- TSB@ Fig —t Set Figure Location

Humar: ihuman

Mowe Human az a Figure

— Posture Control—

tove Fool - Right

I tove Footprink Return to Human's Foot |

Dismiss

The footprint appears as
the proje_ction of the
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Eye View

Eye view provides a snapshot views from eye view of the human model. You can choose
“between eyes, left eye, right eye and both eyes” features to get better vision analysis.

I3 Jack 5.0.1

P[]
File Edit View Human Object LUtilties Analysis Modules Help
ErEER YRR ET e — [ = R T —
Joint: crawler.wentl Move| & gobal Colocal [T 4| des |—§“—§”—§“—‘:%

o] x|/

[Eve view x|
Humsre [rumart Rl

View between eyes  —!

[V Create Mew window

“window: [T window ﬂl

Apply Reset to Camera Dismiss

The driver’s detailed
vision was needed.

_ 0] xIf P

Joint: crawler.rcont

Jack T Window

x
Huriars  [Famand Rl

View botheyes  —

7 Crzate New Window

widow [ window b . = . "
| B - Desired driver
_| — , SN visions. (Left, right
and between eye.)
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View Cones

View Cones command help users to observe the maximum available eye reach zones.

The area inside the highlighted view cones signifies what the human model is capable to
view.

=lofx|

File Edit
e @| =4 a[ 00§ g = e
conputing psurf info for "E:\jackS0ylibrarydatalsys)rviewcone.ps: deg ﬂ ﬁ ﬂ' sy

Object  Uiie:

2R TJ_Window
=

%
Before
View Cones
N =]
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‘Iﬁ = | B G>|” & @| @ P LI'I‘ Tsn@| Jnt _.|| & Moveby | oot —i [[em el el 2 snap cuser e —
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Huriari [Fumand _|

¥ Display View Con

Wiew_Cone_Lengthfem): [200.0 i 1
Wiew,_Cons_Angle(deg): [40.0 "

8
Apply Dismiss

Highlighted cones
show the view zone
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Shape Hand

Shape Hand command applies hand shapes in many different types from pinch to grasp.
You can select a suitable hand shape and apply for left, right or both hands very quickly.
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2 Jack 5.0.1
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iE]
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-Add Curent Handshape from Human
’VShaDE Name: Add

Remove

Librany: handshapes. data
’V Save Open Library.

Apply Handshaps

Dismiss
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Hand Shapes
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SRR EE

~Percent from Neutral

Shape H x|
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Apply Handshape
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Right Hand = Precision Grip
Left Hand = Functional Spread
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Grasp

Grasp command works similar to Hand Shapes command however Grasp command is
focused on detailed grasping motions. You can obtain detailed and quick grasp analysis
by using this command. You can use Open Hand and Grasp commands repeatedly for
better observations.

= S R O S ey ks Eein
EEE®meiTa a0 @l =¢ | ] e A AT ] s cusapon. —
computing psurf info for “E:\jacks0ylibrary)datailumanyleq upper_lefr_male_vdd.pss®. _ o  glotal C focal o ﬂ i‘i j. 5

_|o|x|

@ lefthand C tight hand
Type of Grasp power

~Hand Collision Detection:

& full colision % hand with object

¢~ boundingbox | | hand with object
collision and self

Grasp Seamernts

Add Segment ih
#dd Figure: 9h

Remove

Remove Al

ssssss

Before
Grasp Motion

— L D _[ofx|

Gracp x|
Hurars [rumar: |

" left hand " right hand

Type of Grasp: disk =

~Hand Collsion Datectian
= full salision © handwith abiect

~ boundngbos ||~ hand with obiect
collsion and sell

~Grasp Segments———————————————

Add Segment TH
Add Figure: h

Fuman ei_ugpe_am Hemave

_ After Disk Grasp -_
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Object Menu

Object Menu helps users to create different types of environmental objects. You can
create geometries, surfaces, simple solids and CAD models. In addition, you can
change/modify you geometry parameters and features. Figure 1 contains all necessary
object tools.

3 Jack 5.0.1
|
Fle Edb View Homan | Object Ubiles dnalysis

TR
]
[iii]
i)

Praperties 3

Interactive Reach..
At Jaint...
Matars Ond0f

Wodiy eamety

Paths 4
Channelzet Edar..

Figure 1: Object Menu

For more information please check;

UGS Tecnomatix Jack
http://www.ugs.com/products/tecnomatix/human_performance/jack/

Purdue University, School of Industrial Engineering
IE 656 — Digital Human Modeling for Design
http://web.ics.purdue.edu/~duffy/index656

Purdue University, School of Industrial Engineering
IE 590 — Applied Ergonomics
http://web.ics.purdue.edu/~duffy/index590D
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Create

Object  Ukities  Analysis  Modules  Help

= An el &

Properties b Create Site..

Create Joint...

= Interactive Reach...

Aduzt Jaint... Create Modz. ..
Motors On/Off Create Face..
Modify Geometry v Create Light.
Paths p  CAD Dbject...
Chanrelset Editor. . Rectangular Salid..

Figure from Library...

Create command holds several
useful tools which users can
form/modify surfaces, nodes and
faces on the object bodies.

In addition Create command
allows users to create simple
CAD objects rapidly.
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Create Joint

You can join two individual segments by using the “Create Joint” command.

T Jack 5.0.1

Fle Edt iew Human Object Ubiities Analysis Modues Help Ele Edt Wew Human Object LUtilies Analysis Modues Help

: Goet Liles nabsis o il
sEB®e =4 a0 g md] w 5B B® o4 a0 fllf]md] w- csalmo[z4 a0 08F

Picking Sequent: bucketseat. Base Picking Seguent: bucketseat. Back
(AT Windos

Uach T)_Windo
B
Create Joint X

l

Joit :('huckelxeauﬂ | 8 - =
Jart &lhucketseauﬂ k|-

Consuckion | Molais |

Ennxlmchnn! Molors | g e Ennxhuchnnl Molas | g
[CrsteBelgen———————————————— g CreateBetpesn——————————————— .
B | & Segnents R | 6 Segnents CreeleBetween————————————————
. . < & Segmerts
" Sies . ' Sites .
; 3 ) C Sies
FitedSegment  [bucketseal Base [@ FiredSeqment  [buckelseat Bave )
Maving Segent ﬂ Moving e [bucketseaBack i Fited Segment  [buckelseat Base ¥
St Losalion 1l St Locaton ) Moving Seqment [bucketseat Back. L

Degessof freedom——————————————— | el Degessoffieedomn——————————————— Set Location

~AddDOF ddD ~Degiees of Freedom
Rl | RG) | A Rl | AW | R | TE | TG

{ | A4
Al | Al | Al A | Al | Al | T | Tl (R-[*! R | R | 0| T6) | T

TSB Q‘M

Rk | BEy) | RE2) | TED [ TE | TE2)

T i h DO Properes ¢

1 Curent g
- L 4 x g LNUI Lovwer Lint :E Rl
& =il M| oper Linit =

Sifress - p

Retiove z . e B Remove fet [ 2 x Pa

: : . . Remore
[ Foeen [ DispapJaintSie: " [ Fiozsn |~ DispydointSie N\

Geas || Dt ) Cese | Dismis

DOF Propeties - R[] (deg)
Duerl [l
Mo LowerLinit [1200
LS it 00
siffess 10
S

-

I” Frozen [ DisplayJoit Sie

Create Dismiss

1) Click the bucket seat base as “Fixed
Segment”

LUkilitie Analysis  Mod: =lp
a4 a0 0 A=¢ »

Picking Jeint: bucketseat.J0

|:#E|I\@e;

2) Click the bucket seat back as “Moving
Segment”

S 3) Choose any degrees of freedom
' 2 o (coordinate systems that you want the
| ™ motion/adjustment takes place)

Connects from Base.Base to BackBack

2o [T s ' 4 4) Click “Adjust Joint” command from

e (o 5 Object Menu and then click on the
1800 180.0

EC il B bucket seat figure.

1800

S ) 5) Now you can move the bucket seat back

part back & forth by changing the Z
(deg).
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Create Node

This command lets user to create/move nodes on the figure. When you are in the node
mode, you can only select and modify nodes.

Tss@‘ Nnde—‘” ‘D’“ =] i @m Zi: "L @l- Q Q‘ia Li" Ts”‘@| M "‘—‘”

computing psurf info for “E:/jack50/library/0PT/data/0PT_sutomotive\bucketseathack.y]

B =oiT4 a0 0 AR

: bucketseatback.bucketseatback.76

Picking I

B2 TJ_Window

Geometry Editing x| : [Geometr x|

Entity Type:  Node — - ~ Eniity Type:  Node: —

~Command—————————————— [ Command——————————————————
= Move ‘ B | & Mowe

" Create " Create

" Delate

Hode: buckstseatback bucketst |k @ . Hode back bucketseatback 76 Ihy

Disriss . Distriss
N

 Delete

Create Face

This command allows users to create/move faces on the figure. When you are in the face
mode, you can only select and modify faces.

ErEEE ﬂ@gq_qm.a@ Face — | |§.;;|'@ PYEy @.\ﬂ@fﬁ" s y| 1|

Picking Face: bucketseatbase.bucketseatbase.42 COMpUTing psurf info for “E:/jack50/1ibrary/0PT/daca/0PT_automotive\buckerseatbase.p

LT 1w 3% TJ_Window

iEA&oa

Geometry Editing x| =

Entity Typs:  Face = 2 ; e
Entity Type: u

[ Command

s - Command

B & Move
' Cieate
" Create
 Delste
d € Delete
B | FReverse
B | © Reverse
" Reverse All

© Reverse Al

R |« alFaces Dut

 AllFaces Qut

Face: [bucketseatbase buckelse | %y )
- > Fane: thase bucketseatbase 42 Jhy
Dismiss B

Dismiss
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CAD Object

EEE»o

TE A& za| M £ {4 CAD object command helps you to create
simple CAD solids. The command menu

allows the wuser to input some object
parameters. (Diameter, length, width...etc).

Create CAD Objeck X

. p— —| When you _clic_k “Crea_te” bu_tton, you n_eed f[o
e T save your file in a desired directory. This will
e s ) clsoid — help you to recall the same file anytime you
Height fem: plincler [ need for future design works.
T heta resolution: hollows cylinder
. . toroid —
Fhi rezolution: — - 1) Sphere
Figure name: [cadobyect .
. ' 2) Toroid
| e 3) Cone
Create Drizmizs
4) Gear

lities Anialysis

' EEE

TSB @‘ Fig — ”

52



Figure from Library

m.]ack . . .
_— : : By using Figure from Library
File Edit Wiew Human Object Uklties Analysis Modules Help command yOU can get already
. b s =) r | . .
= & = o2E 4 a0 0 e %11 constructed figures from Figure
A Library.
Select Librany —OPT_automotive Load .
@ You can choose any library and
. tanage i i i
socelam pes 4| paneee | obtain - desired  figures by
EREEEEan i —— 1 clicking “Load” button.
accelpedal prz Dieites
benchzeat fig 1=
benchseat. pss
brakepedal_automatic
brakepedal_automatic
buicketseat. fig
bucketseatback pas
hiimbaboasthaos mos T
Fil Ohject  Utities  Analysis Mod Help
sHE=olEa a0 0 f =g s L B

_\‘ & giobal " local !__' «f}«é | deg i—g i_f F—“

o0 T._Window
Ll

bucketseat.fig and
steeringwheel.fig parts
from library
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Create Light

You can improve the visual quality of your working environment by adding lights. You
can choose or select default colors to apply in your lighting settings. In addition, you can
increase/decrease the intensity level too. When you click “Apply” button a torch will
appear on the screen. You can edit the location of the torch to get best lighting effects.

=+ global

laquarnarine
beige
blue
blueiolet
| SR Et =

7__77__7 Intensity E4.D :E:i -

I+ wisible

Hews ] Delete I Dizmi

Fig —a ”

Jal::l-—: TJ_Window
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Interactive Reach

Interactive Reach command helps users to form reach motions by defining End Effective
Node and Starting Joint. The command works similar to Adjust Joint command but the
reach motions are real-time. Also, you can manipulate the motions in 3D coordinate

system.

2 Human Obiect Utitiss & 1 Help
|EWn O oE 4 @|n@ naLi—'|Tsa@

Node —i H

il man  Object it nalysis : Help
‘ﬁﬂ‘”@'o::&& @|EQ Li-“rsa@‘ Fig _4”

Ficking Node: human.left finger0l.3

[inceractvereach x|
Type of End Effector. node: —
End Eff. Node Wm
Cratng ot #ﬂ

— Orientation<-——Pasition Wwsight

s |

Dismnizs

Human  Object lities  Analysis Modules Help
[FEBE®¢lica a 00 allr| =& ~ |

Picking Jeint: human.left_elbow

20 TJ_Window

finteract £ F|
Type of End Effector node
EndEf, Node: [uman ot fier12.2 | |
Starting Joirt Wﬂ

[~ Orientatiand-—->Pasition Weight

Picking Joint: human.left elbow

[inceractive Reach x|
Tupe of End Effector node  —i
End Eff. Node: Wﬂ
Statting Jaint: [human et_sbor ﬂ

Origy Pasition 'w'eigh

 E— —

Begin Mova Dismiss

1) Select the finger tip of the
human figure for “End Eff.
Node”

2) Select the elbow joint as
“Starting Joint”

3) A coordinate system indicator
icon will appear after you click
“Begin Move”. Drag the
coordinate system icon and
observe the joint motions
respect to elbow.
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Adjust Joint

You can adjust object joints by using Adjust Joint Command. Select the desired joint, use
the coordinate axis and drag (or use the manipulation bar) it until you get the desired
posture. Click Adjust to fix the joint location.

File Edit % {uman  Object  Utiities  Analysis Modules  Help
H . s ~ | ik
=mE=oima a| 00 &4 =@ » i 4 Move By
Picking Joint: bucketseat.seat Move | € global  © local

Adjust Joink

Joint: [bucketseat.seat

il E Human Ohject  Litilitie EE Modules  Help
EE I Y E T ET e e
Picking Joint: bucketaeat.seat bd 1 = global " local o

Janl- TI_Window

Joint: |bucketseat.seat

Connects from Base.rotate to Back.rotate

I[450

45.0

Dizmizs

Modify the joint
posture, click Adjust
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Utilities Menu
Utilities Menu contains measurement, collision detection and constraint rules.

This menu helps users to analyze the object geometry and to create dimensional relations
between objects. Figure 1 show the commands of Utilities Menu.

3eF Jack 5.0.1
-]

File Edt ‘iew Human Object | Ukiities Analysis Modules  Help

s o e - L r
=y n ‘ ® D EE Callizion Detection... LI-

Constraint b

158 &

| v Simulation Updates
368 TJ_Window
]

Measure Distance. .

Rulers...
Minimal Distance. ..

Logging...
Suztem Geometry Info

Figure 1: Utilities Menu

For more information please check;

UGS Tecnomatix Jack
http://www.ugs.com/products/tecnomatix/human_performance/jack/

Purdue University, School of Industrial Engineering
IE 656 — Digital Human Modeling for Design
http://web.ics.purdue.edu/~duffy/index656

Purdue University, School of Industrial Engineering
IE 590 — Applied Ergonomics
http://web.ics.purdue.edu/~duffy/index590D
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Collision Detection

Collision Detection is a very useful to for detecting and highlighting collisions between
objects in the environment. Collision Detection tool helps users to check their designs for
task feasibility.

X
Callizion Mode: comtinuous — |
Dizplay Type: highlight — |
Dretection Algorithn: Gilbert & Johnson — |

Calligion Threshald [zm): |EI. i}

—Callizion Pair Setup

' add ™ remove

Check seqrment —lll ﬂl
"fith seqrment —lll ﬂl

—lagnore Caollizions *ithin a Figure

ol © cumently colliding

| griore: I ﬂ

—LCollizion List Statu
Tatal pairs being checked: 0

Flazh Lizt | Inspect List. . |
Apply | Dismizz |

Jack provides several different collision modes and detection algorithms where users
make the selection depending on their accuracy and speed needs. You should use slower
collision methods only in cases where accurate “concave” geometry task are required.

Collision Method Speed Accuracy
Bounding box High Low
Bounding sphere High Low
Gilbert and Johnson Medium Medium
Moore and Whelhem Low High
Modified M & W Low High
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Collision Detection -

Collision Maode: on demand — |

Dizplaw Type: highlight faces — |

D etection Algorithim: Gilbert & Johnzon — |

Callizion Threshald [cm]: ID.DD

— Collision Pair Setup

= add O remove

Check segment  —1 ||su|id.so|id ;{L_.l
WWith seament — |Icadobiect.cadobiect wp"’l

—lgnore Collizions “Within a Figure

0 all  cumently colliding
lgnare: I {"'}I
Callision List Statu
Tatal pairs being checked: 1 |
Flash List |

Inzpect Ly
Dizmi:

I Apply

1) We will use a sphere and a cube CAD
object to perform sample collision detection
analysis.

You can create CAD objects by;
Object > Create > CAD Object
2) Go Utilities = Collision Detection

When the Collision Detection window opens,
make your choices for Collision Mode,
Display Type, and Detection Algorithm.

From Collision Pair Setup option; select Add,
and select the sphere and cube object by using
hand icon.

Click Apply.

3) After you click Apply, the collided fraction
between parts are highlighted as seen in the
figure.

4) You can also obtain a collision list by clicking
Inspect List button. This will show information
about the collided objects.

Follision List S

Objects pairs in the collizion list =1

Individual objects invalved in the list = 2

Paired objects:

|ndividual abjects: [lick in left bow]

zolid. zolid
cadobject. cadobject
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Constraint

You can add/remove object and human constraints by using Constraint tool. Also, one
can turn on/off all constraints of an environment file inserted on the view screen.

|gti|ities analysis  Modules  Help

v Sirmulation Updates Create Constraint. .
Constraint Properties. .

Measzure Distance. .
Bulers.. Al Congtraintz Cff

Mirirnal Distance. .. All Constraints On

Logging...
Syztem Geometry [nfo

327 Jack 5 — ol x|

Fle Edit Yew Human Object Utlities Analysis Modules Help

|g‘; =] -‘ B O |°E & @‘ n Q a} Li-“Tsa@‘ i —-” ﬂMweBy Root  —i || om i’ é’ é‘sﬁp Cursor Point —i
Vove| @ gobal Colocal [T || e 2 2 A &

Eu_wa

—[Ol x|

Construction | Info |

Type of Gioal hold

Set Transform Location
End Effector Type: node =

EndElf. Node: [fuman.leh_footd ﬁl
Starting Jaint: | il

[¥ Rooting Constraint

Orientational Relationship: align_frame: —

Pasiional Relationship point_to_point  —!

I—Dv\er\taliom------oF‘osmor\ Wweight

064

Relslive Constiairt Weight:  [1.0
Priority: 5
I™ Use current orientation offset

™ Use current position offset

[v Agtive
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Measure Distance

Measure Distance is a convenient way of measuring scalar distances of a two points in a
space. You can position two points in a space; the Measure Distance module will
automatically calculate scalar distance and rotational difference from user defined XYZ

coordinates.

Measure Distance

— Endpoint Control

Fosition Point 1 | Position Point 2
Location [cm) Location [cm)
4 |0.00 = |0.00
Y |0.00 Y |0.00
= |0.00 Z |0.00

— Distance Feszultz crm.deg

Scalar Distance:|0.00

Diztance “ector R otational Difference

~ |0.00 R 0.0
N (0.00 B |0.0
Z (0.00 R=Z|0.0

Digrnigs |

E

n e
Posiion Fain! 1 Posiion Faini 2
) )

Location fom Location fom

¥ |82 ¥ |86
¥ |218 Y |54356
Z |5215 Z |5215

~Distance Results o deg

Sealar Digtance|52.78

Distance Vector Fotational Diference
® 004 RX{00

5278 Rr{o0
Z |00 RZ{00

Dismiss

Figure on left hand side
demonstrates how one can use the
coordinate axis. (Position 1 and
Position Point 2) In this way, you
can get a scalar distance by two
points.

In this example, the scalar distance
between bottom face of the box and
the floors is measured.

—>Click Position Point 1.
A Coordinate Axis will appear
automatically.

—>Manually drag & position the
axis to a desired place on the
floor.

->Click Position Point 2.

—>Manually drag & position the
axis to a desired place on the
bottom face of the box.

You need to manually drag &
position the coordinate axis. In this
case Position Point 1 is located on
the floor and the Position Point 2 is
located on the bottom face of the
box.
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Rulers

Ruler tool dynamically displays the distance between two points. Selected points can be
segments or sites on the objects. Dynamic display feature allows user to see the
measurements even the objects have been moved.

Figure on left hand side
demonstrates how one can use the
ruler tool to dynamically display
the distance between to segments of
sites.

In this example, the distance
between frontal head and the
steering wheel base is measured.

1) Click hand tool at From.

A Coordinate Axis will appear
automatically.

Manually position the
axis to a desired segment on the
forehead of the manikin.

*~eringwheel.Base.base

5‘

Rule .
o | it | 2) Click hand tool at To.

N e —
From Wﬂ et . . .
: A Coordinate Axis will appear

automatically.

Manually position the
axis to a desired place on the
wheel base.

3) You can see that the distance
displays on the red & white line
that appears between two
segments.
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Minimal Distance

Minimal Distance tool allow users to find the minimum distance between two segments.
When you pick two segments, Minimal Distance module automatically calculates the
minimum distance and the displays the coordinates of the distance vector.

T30 T Window
o

Min Distance between 2 X|
—Pick segmenty———————————————

Segment 1: | cadobject. cadabject m
Segment 2 ﬂ

Results (cm)

Distance|0

Digtance Weetor

NOTE: Mot valid far concave segments.

Compute Dismiss

SR TJ_Window
P

Min T
~Fick segments————————————
Segment 1: |cadobjecil.cadobject | 3%
Segment 2 |cadobject cadobject T

Fesults (cm)
Distance:|0

Distance Yectar

MNOTE: Mot valid for concave seaments

Compute Dismiss

3tk TJ_Window
i
[Min Distance between 2 X

Pick segments—————————————————
Segmert 1: [cadobject] cadobiset | ¥y
Segment 2 | cadobject cadobject i"',

~Measurement Results [cm]———
Distance: 2162000
Distance Weetar

» |21.56000

Y |-3.25000

Z |0.00000

NOTE: Mot vaiid for concave segments.

Campute Dismiss

Figure on left hand side
demonstrates how one can use the
Minimum Distance tool to find the
minimum distance between to
segments.

In this example, the minimum
distance between two spheres CAD
objects is measured.

1) Click hand tool at Segment 1.
Select the small sphere.

2) Click hand tool at Segment 2.
Select the large sphere.

3) Click Compute.

You can see both the distance
Between two spheres and the
distance vector with XYZ

coordinates.
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Logging

Logging command allows user to display and to edit the Jack Log File which keeps the
information about used commands, environments, assemblies...etc.

Picture below shows the Log File Management window and the Jack Log File.
You can display Jack Log File by clicking on Edit button at Log File Management
window.

solEaa 00

TSB@‘ Fig —‘H i]"l_‘MaveEy:
Maove| @ giobal € local “2,

Log File Name:|H: fiack 5.0/ k_log.!c] Find | Nest ' I” Espression [ Case Sensitive Save s,

Slart Stop Edit. B reading seqment “humar fight_finger01' from "E -Mack S0Mibramdatathuman'infinger]1 pas™
Hi: reading seqment “humar fight_finger00' from "E -Mack S0Mibran datathuman'infinger)) pas™
¥ LogCommands [~ Log Dialogs HH: reading segment “humar hair' from “E:\jackS0\ibrandatashumanihair_male_v40.pss”

Insent Pause Dismiss H Ciginal Command: wm geometry jk 12712844 +0+114; update idetasks
wn geometry k 1271:044+04114; update idetasks

# Original Command: j¥izwer_togFeshape _19de1ed_jViewe_p
Viewer_toglPreshape $jiviever_1

# Original Command: jcFigure_destroy _34811c0_jcFigue_p ; _jsFigureMatListhotify :jcSim_updateHost 3
H dutednsert: Figure reconstiuction

set jcFigure_12 (icScene_findFigure [jcGlobal_getScene] human]

# End Autoinsert

icFiquie_destroy $icFiguie 12 ; _isFiguietatListMotify ; jcSim_updateHost 3

# Driginal Command: wm geometry k. 12712844+0+114; update idletasks
B wm geometry jk 1271484440411 4; update idletasks

H Original Command jiewe_togReshape _19deTed jiiews_p
iiViewer_togReshape $jiviewer_1

H Original Command: wm geametry jk 12712844 +0+114; update idetasks
(v gecmetry jk 1271x844+0+114; update idetasks

H Oiiginal Command. jiewer_toglReshape _13deTed jiViewer p
B (iViewer_togFieshape $iiviewer_1
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System Geometry Info

System Geometry Info displays an information box about the Native Jack Objects present
on the environment.

1) System Info at environment 1 shows the information about the default Native
Jack objects.

2) System Info at environment 1 shows the information after a manikin is added
on the environment.

M ative Jack Objecks
MHumber Figures:

Furmber Segments:
Mumber Joinks:
Murnber Sites:
Mumber Nodes:
MHumber Edges:
MHurmber Faces:

JT Objectks
MHumber Figures:

Furmber Segments:
Mumber Joinks:

MHurnber Sites:

Mative Jack Objects
Mumber Figures:

Mumber Segrents:

Mumber Jaints:
Mumber Sites:

MNumber Modes:
Mumber Edges:
MNumber Faces:

JT Objects
Mumber Figures:

Mumber Segments:
Mumber Jaints:
Mumber Sites:
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Analysis Menu

Analysis Menu helps users to develop industry standard applied ergonomic analysis.
Occupant Packaging Toolkit option is focus on driver ergonomics and visual assessment.
Task Analysis Toolkit is used for industrial work/task assessment. In both toolkit options,
users can develop a detailed analysis for design verifications and object — human
interactions. Figure 1 and Figure 2 contains all necessary object tools.

R0 Jack 5.0.1
—
Fle Edt WView Human Object Utiities | Analysis Modules Help

=2 H | ® O :} & 0 ReachZones...

300 TJ_Window b Helplndey
- = Camfort Assessment

Pasture Prediction

SAE Packaging Guidelines
Pedal Behavior
Create Pedal Site

Wision Geometry Generator
Yision Gieometip Viewer
Obscuration Zanes
Reflection Zones
Coverage Zones

Wisual Fields

Reparts

Parts Library
5IP Locator
SAE J826
SRP Locator

Figure 1: Occupant Packaging

] ® &

EIT: I
PR Reach Zones...

TR0 1) Window
C_J

30 Body Sean .
ccupant Packaging Tookit ¥

Help Indey

Fatigue Analysis

Lower Back Analysiz

Marual Handing Limits
Metabolic Energy Evpendiue
NIOSH

Owan Working Posture Analysic
Fredetemined Time Standards
Rapid Upper Limb Assessment
Static Shiength Prediction

Figure 2: Task Analysis

For more information please check;

UGS Tecnomatix Jack

http://www.ugs.com/products/tecnomatix/human_performance/jack/

IE 590 — Applied Ergonomics

http://web.ics.purdue.edu/~duffy/index590D

Purdue University, School of Industrial Engineering
IE 656 — Digital Human Modeling for Design
http://web.ics.purdue.edu/~duffy/index656

Purdue University, School of Industrial Engineering
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Comfort Assessment

Comfort Assessment tool helps users to determine if they have positioned a human model
in a comfortable posture based on joint angles and overall posture. It contains five
different decision criteria (comfort models). In addition users can customize their own
comfort ranges for individual joints by selection under the customize menu. Dynamic
bars show the analysis results; also users can create an output report.

ack TJ_Window
-

Figure: human

Move
Move By

Shap View
Atach
Sede..
Delete

B Save

Display

Propertis.
Huan Conhol

Create Eve Window

cany_load
climb_ladder

cianl

kneel_one_fnee
kneel_twa_knees
lay_on_side

paint
teach_acioss_obstacle
funning

sa

seated_elhows
seated_erect
seated_related

seated siraight

seated typing

seated working

shovel

suat
stand_aim_estended
stand_aim_span

stand foreaim_up
stand_hands_ahead
stand_overhead
stand_relaved
stand_straight
stand_warking
walking_double_support
walking_single_support

Comfort Assessment

Human: |human

Bnalysis | Joint Angles |

Comfort Data Source:  Porter (1336) -

~Comfort Rating:

[¥ Show Range Values

Head Flexion
Upper Arm Flexion Right
Upper Arm Flesion Left
Elbaw Included Right
Elbow Included Left
Trunk Thigh Right
Trunk Thigh Left
Knee Included Right
Knee Included Left
Foot CalfIncluded Right
FootCalfIncluded Left

vy
A0 40 200 0 +20 +40 +B0
Angle Value Relative to Mode

8

SetReference | Clear Reference

I Appendto File: Browse:

Low Value High Mode

-107.0 26 7.0
19 50.0 75 50.0

139 50.0 75 s50.0
86 128.0 164 128.0
86

128.0 164 126.0
50 101.0 115 101.0

80 101.0 115 101.0
99 121.0 138 121.0
93

121.0 138 121.0
B0 93.0 113 93.0
93.0 113 93.0

Usage | Reports... | Activate

Dismiss

This example demonstrates a
step by step Comfort Assessment
example.

1) First of all, we need to create
a Jack human posture to
apply the Comfort
Assessment.

- Insert a Jack human.

- Right click on the Jack
human, go to Postures,
select driving posture.

2) Go to the Analysis, go
Occupant Packaging Toolkit,
select Comfort Assessment.

When the Comfort Analyses
Window opens;

- Click on the Hand tool

and select the Jack human
model.
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Humar: [human

aalsis | doin dngies |

Comfort Data Source:  Porter [1998) =

~Confart Raling

[V Show Range Values

Low Value High Hode

Head Flexion -10 6.0 26 7.0

Upper Arm Flexion Right 18 457 75 S0.0
Upper Arm Flexion Left 19 49.3 75 0.0
Elbow Included Right 86 129.4 164 128.0
Elbow Included Left 86 132.7 164 126.0
Trunk Thigh Right 90 100.7 115 101.0
Trunk Thigh Left 90 95.6 115 101.0
Knee Included Right 99 133.3 138 121.0
Knee Included Led 99 114.8 138 121.0
Foot CalfIncluded Right 80 96.6 113 93.0
Foot Calf Included Left 80 87.9 113 93.0

-B0 -40 -200 0 +20 +40 +60
Angle Value Relative to Mode

SetReference | Clear Reference 3

I Append to Fie: B

Usagel Repots. |A|:WE | D

Comfort Assessment

Hurman: Ihuman

Analysis I Joint Angles |

Angle

Head Flesion

Head Lateral

Head Ratation
Upper Arm Flexion
Upper Arm Elevation
Hurneral R otation
Elbow Included
Forearrm Twist

wiist Ulhar Deviation
Wirist Flexion

Torso Recling

Trunk Thigh

Leg Splap

Thigh Rotation
Kree Included

Foot Calf Included

i Angle Definitions |

Uzage | Reports... | ACTIVE | Dizmizs

Occ X
—Report Header
Yehicle Code W Analyst IW
Department Purdue Date IW
Comments W

—FReport Data

¥ Job Header [” Posture Prediction Summary

[~ SAE Packaging Summary ¥ Posture &ngles

—Report Image

V¥ Comfort Aszessment Image

¥ Scene Image | Browse... | Capture... |

r—Dutput to HTML File
v Output ToFile v Digplay in Bravser

5

Output... |

|Jsage | Diigmigs

3) When you select the Jack
human model, you need to
choose comfort data source.
In this example, we use the
Porter 1988.

- Click Active.

Now you should see the
joint angle values appeared
as a bar chart.

4) You can also see the joint
angle values by clicking the
Joint Angles tab.

From the Angles information
you can see the Left & Right
position angles of the joints.

5) In addition to bar chart and
Joint Angle information tab,
you can create an outsource
report file by clicking Reports
next to Active button in the
Comfort Assessment main menu.

Fill the Report Header, Select the
Report Data you want to create,
select the Report Images
(optional), select the Output to
File option and click Output
button.

Note = In this example, we only
worked on Comfort Assesment which
includes Posture Angles. If you select
all choices in the Report Data,
Posture Prediction Summary and
SAE Packaging summary won’t
appear on the report

6) Report output. (next page)
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Occupant Packaging Report

Vehicle Code: Comfort Assesment
Analyst: H. Onan Demirel
Department: Purdue

Date: 08/07/2006
Comments: Male Driving Posture

Human Figure Posture Details:

Comfort ratings based on: Porter (1998)

Angle Right Left
Head Flexion 6.0
Head Lateral 0.0
Head Rotation 0.0
Upper Arm Flexion 46.7 493
Upper Arm Elevation 182 155
Humeral Rotation -16.9 -19.7
Elbow Inchided 1294 132.7
Forearm Twist 735 59.9
Wrist Ulnar Deviation -33 -0.7
Wrist Flexion 6.5 162
Torso Recline 241

] 007 %55
Leg Splay 112 54
Thigh Rotation -147 -126
Knee Included 1333 1148
Foot Calf Inchided 96.6 879

Green = within comfort range
Yellow = outside of comfort range
Black =not part of Porter (1998) data source

Comfort ratings hased on: Porter (199§)

Head Flexion -106.0 26 7.0
Uniper A Fledon Right ] 19 4.7 75 50.0
Upper Arm Flexion Left 19 49,3 75 50.0
Elbow Included Right 66 129.4 164 128.0
Elbow Included Left I\ 86 132.7 164 128.0
Trunk Thigh Right 90 100.7 115 101.0
Trunk Thigh Lef [ 90 95.6 115 1010
knee Included Right J 99 133.3 138 121.0
Knee Included Left J 99 114.8 138 121.0
Faot Calf Included Right J 80 96.6 113 93.0
Foot Calf Included Left ] 60 87.9 113 33.0
[ T T R R

B0 -40 20 D +20 +40 +60
Angle Yalue Relative to Made




Posture Prediction

Posture Prediction tool helps users to assign predefined driving and seating postures to a
Jack human model. This tool saves lots of time and effort. In addition, you can easily
modify the variables on the Posture Prediction window and analyze the changes by
creating a report output.

This example demonstrates a step by
step Comfort Assessment application.

1) First of all, we need to create a
Jack human model.

—>Insert a Jack human.
2) Go to the Analyses, go
Occupant Packaging Toolkit,
select Posture Prediction.

When the Comfort Analyses
Window opens;

T T e = =T
Posture Prediction - Input ﬂ
Move| & g

Task Entry | Analysis Summary | Limb Constraints | Reference |

- Click on the Hand tool

under Packaging Paramaters
and select the Jack human
model.

Unit
(D\st Hﬂ Angle‘l@ﬂ ‘

"Package Parameter Source ‘

Update from SAE

r~Packaging Parameter

Enisting Prediction
Vehicle custom ﬂ Method IUMTH\Aspect ﬂ

Hurnan WE Stature: l—
Weight{arams}:

& AspectH_pointMethod  © Presdspect H_paint Method

When you click on the
human model Stature and
Weight option will be filled
up automatically.

Seat Travel Limits 12l to AHP [forward: 2 [SAE =) (up: ¥ [SAE 2]}
Front Top 2: |.594 Yo |27 Back TopZ: |.as4 Yo |46

Front Bottom Z: Im k¢ W Back Battom 2: Im Y. 1135
Update from scene | Default Locations

[ G R 4

Lumbar Prominence: IT Tupical
| AHF lateral offset lT Tupical
SqRP height (H30: [z57 E
Seat Cushion ngle (127} [133 | ﬁ
MO | StecingwhesloBOF or} [ses E

Seat Track Anale: (1] Typical 2

¥ Manual Trangrizsion

Gererate Posture

Usage | Reports
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Posture Prediction - Input x
Mave | = gl =l

ol
Task Entry | Analysis Summary | Limb Constraints | Reference |
Uni
rDist. cm il Angle:[deg | & |

Fackage Parameter S our
rUpdate from SAE | |

~ Packaging P.
Existing  [ypem Prediction [[TRT Aspact
“Jehicle il Mietiog | [UMTRI Aspect tl
Stak 17560
Human [Fuman ey EE

wheightlgrams): | FFE90.00

& AspectH_point Method € Pre-Aspect H_point Method

I}
Front TopZ: [E8.4 i [327 Back TopZ: [86.4 ¥ [34E
-

Front Bottom Z: |,53_4 ¥ 1.7 Back Bottom Z: |735_4

"Seat Travel Limits rel to AHP [forward: Z [SAE )] [up: ¥ [SAE Z)

136
Update from scere | Defauit Locations

Soone Brer |G Nema s

Lurnbar Prominence: 3 Tupical

AHP lateral offset [0 Typical

SgRP height [H30]} 288 Typical

Seat Cushion Angle L27):  [75 | | Tupical

Stesring Wheel ta BOF (har.): [59.1 Typical

Seat Track Angle: 11.1 Tupical | 3

¥ Manual Transmission

Generate Posture

Lsage I Fizports

I T M Pm—m——r————— E
(cl Lo
z (1 0 el local [ Task Enty | Analysis Surnmany | Limb Canstraints | Reference |

Uni

|7Disl & g Angle: [deg g ‘
Package Paranster Sour

|7UDdate fram Se4E | ‘

—Packaging

Existing [y Prediciion [T dapect

Ensting [ &| Fredidton [UhiArAsect & |
Stat 17660

Humnan [uman gL I

‘weightigiams): |77630.00

= AspectH_paointMethod ¢ Pre-Aspect H_point Methad

Seat Travel Limits rel to AHP (fonward: 2 (SAE )] [up: © [SAE ZJ)

FrontTopZ: [.584 0 [327 Back TopZ: [-a5.4 0 [348

Front Bottom Z: |.60.4 Y. [H1.7 Back BottamZ: |.o6.4 he 36

Update from scene

Default Locations
Seating  [on Cushion

pociion  [Diiver & |Susmien - [Nomel 3
Lumbar Prominence: 13 Tupical

AHP lateral oifset: X Typical

SR height [H30] 288 Typical
Seat Cushion Angle [L27).  [7.6 Typical
Steering wheel to BOF (har: [53.1 Typical

Seat Track Angle: 111 Typical 4

¥ Manual Transmission

Generate Posture

Usage | Reports | Dismiss

Posture Predicti Input
Task Entry | Analysis Summary | Limb Constraints | Reference

(H unan Attribute:

Giender: |ma\e Height: IWE.ED ‘wigight: I??ESD.[ |

Prediction Method: UMTRI Aspect
H Paint [H30}: 284
Steering Wheel to AHP [L11]: 430

AHP to SRF [L53): O
Seat Cushion Ang IFE—
Gl Figuie Eve Height: |928—
Head Height: |1D43—
] Hip Location (el to AHF): IF IT 5
B Eve Location [rel to AHP): W W IaL__

Reports | Dismiss | g

3) When you select the Jack

human model, you need to
choose the Existing Vehicle and
Prediction method.

Also, you may choose a
Seating Position , Cushion
Stiffness, and Manual
Trasnmission option after
Selecting the Packaging
Parameters.

- Click Generate.

4) Now you should observe

that Jack human model
automatically positioned into
a predefined posture. In
addition a steering wheel is
positioned on the environment.

5) You can also see a brief

summary of the selections by
clicking on the Analysis
Summary tab.
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x| 6) Ifyouneed special segment or

Task Entry | &nalysis Summany I Limb Constraints | Reference joint constraints or you want to
delete/add constraints; you

can control these actions under
Limb Constraints tab.

—Limb Constraint

v Use default foot constraints for nest generate

¥ Use default hand constraints for next generate

7) Reference option helps users to
change the orientation of the
driver as a single part.

towe Limb Constraints:
’7LeftHand | Right Hand | Left Foot

Right Foot

[T attach limb constraint sites to AHP [overidden by defaults] . .
We increase the Y position

[elete Constraintz | Canstraints On @ value to 40.0 and go back to
A Task Entry tab and click on the
S | Hevuls | Dignks Generate Posture button to

activate the changes. This
changed the orientation of the
driver in the Y coordinate.
Ty | iy | Ln ot | o » O 8) In addition to analysis
forward: Z_—JI up: Y_—JI > ____.- summary information tab,

P SiePosion | you can create an outsource
EXEW vfio 210 oe| e’ Ja o8 report file by clicking Reports
: 7 i . next to Dismiss button in the
Posture Prediction main menu.

Usage | Reparts

Fill the Report Header, Select
the Report Data you want to
create, select the Report images
) . ] (optional), select the Output to
TR File option and click Output

Task Entry | &nalysis Summary | Limb Constraints i Reference | button
fomwardt 7~ | up ¥ — 3 -

| | AHP Site Position

W a0 vfoo o zfi | " . . Note = In this example, we only
y : ; worked on Posture Prediction. If you
select all choices in the Report Data,
some of the analysis may not appear

Usage | Reports | Dismiss

ccupe x| on the report.
| Report Header
Wehicle Code ICamam Analyst IH. Onan Demiel 9 R
eport output. (next page

Department IF'urdue [ ate IDBHDBQDDB ) p p ( p g )
Commentz IMaIe_D Tiving
F Report Data

v Job Header ¥ Posture Prediction Summary

¥ SAE Packaging Summary [V Posture &ngles
FReport Image

[ Comfort Assessment Imags

[+ Scene Image | Browse... | Capture... |

FOutput to HTHL File

¥ Output ToFile [ Displap in Browser
Output...

Uzage | Dismizs
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Vehicle Code: Camaro
Analyst: H. Onan Demirel
Department: Purdue

Date: 08/08/2006
Comments:  Male Driving

Human: male (175.50 cm, 77.69 kg)

Occupant Packaging Report

Posture prediction: (UMTRI Aspect)
(cm or deg from AHP)

(H30) Verticdl SsRP 1o Heel Pt 268

(L11): Horizontal BOF to SWC.

Packaging Parameters Used: |(L27): Cushion Angle.
Seat Track Angle.

Transmission Type.

Figure Eye Height:
Top of Head Height-
Figure Hip location:
Predicted Posture Information: Computed H-point:
Figure Hip - H-point:

Computed Eye location:

490
15
111

manual

9280
10430
76.10, -3.00,30.00
§250,-3.00,29.20
-6.40,0.00, 0.80
§35.40,-3.00, 92.80
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Create Pedal Site & Create Pedal Behavior

Create Pedal site and Create Pedal Behavior commands allow users to work on vehicle
ergonomics where precise pedal and foot movements are needed. You can assign the
pedal movement between gas, brake and clutch.

Both commands can be used interchangeably. Below example demonstrates a pedal
movement from gas to brake. We will start by creating a pedal site and than we will
assign a pedal behavior.

Create Pedal Site

1) Create a Jack human model

2) A sample driving posture
is applied to a Jack human
model by using Posture
Prediction.

Driving posture on left hand
side will be used to observe
the application of pedal site
and pedal behavior.
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o
e

Foat

’7(-‘ Left € Right

Pedal Seqment ELY )

Pedal Site Name: [pof b
iss

Apply Usage | Dismi

Create Pedal Site X
Humarni |human ﬂ

Foot
= O Lt ¢ Righ

ekl Seqnert [PedabPedd [ e

3)

4)

- Go Analysis
—> Occupant Packaging Tools
-> Create Pedal Site

When the Create Pedal Site
window opens, click on the
hand icon and select the Jack
human model.

Select the Right foot under the
Foot option.

Click on the hand icon next to
Pedal Segment option, and
click to select the brake pedal
on the screen.

A pedal site name is
automatically created. You can
also name the pedal site by
typing a specific name on
Pedal Site Name option.

Note = Remember, we are trying to demonstrate a foot movement from gas to brake
pedal, that’s why the right foot and the brake pedal is selected.

So far, we established a relationship between the right foot and the brake pedal. You can
assign movements to both foot and the control pedals by using Crate Pedal Site

command.

Next, we will finalize/animate the movements by using Create Pedal Behavior tool. Each
specific movement (brake, gas, clutch) is limited by dimensional tolerances and
constraints. Jack software animates a realistic pedal movement by using these tolerances

and constraints.
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Create Pedal Behavior

5) - Go Analysis
-> Occupant Packaging Tools

- Create Pedal Behavior

Pedal Behavior
il Human: [human h

e —————— : |, : ! When the Create Pedal Behavior

" Clutch " Brake % Gas

S | Rebsolot  ReeseoRigh e WIndOW OpenS, CIICk on the hand

G et 2Pt oo icon and select the Jack human
PedalSite: [Podals Pedalbol | 1
Floor Height (em): [0.0 . mOdeI

Apply Usage | Dismiss

6) —>Select Brake under Behavior

option.
A || | ** Just in case click on the
.(':elea:a:e:la :je\eiseﬁwght ! :::g::r:‘:xe{F::;\sTxfh ] Create Pedal Slte FOOt
e | ™ Location button to ensure

that you have previously
created a pedal site.

& 7) > Click on the hand icon next to
s - Pedal Site option. After that,

C Chich & Biske  Gas

S ' . W click on the surface of the
(NerddSle.ﬂkaLocsioni . ".:.' y 1 brake pedal.

-> Click Apply.

Pedala.P
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biec

TELD

ct Ltiitie: alysis Modules  Help
46 R0AF

TR T_ Windaw
Ll

pedl beh Ed

dal B

Humar {human ﬁ!

~Behavior— )

s | Cuch O Biake O Ga f
- " Relaseleft  Release Right

4 Create Pedal Site &t Foot Location ||

Pedal Site: |Pedals Pedalr_toes Y“"l ;

M

ight foot on the

R break pedal.

ﬂ Move By Fioo

- iu I—..:.”_f“_i Snagr Cuser Pt
—

Wigwr: !.Mm— ﬁl

[-Pasilorfem) & rentalion(dec) ol

MR ms?ﬂz -8.543

w 7S sudel 62
Field of Yigw{deg]

Horizontal SW.E:::] Vertical [Wi{

site —!

Shap Type:

Aach To:

Shap To I—% i
th

=lo/x]

(o

Dismiss 7

Note: After you click Apply on Step 7, you should observe that the right foot has moved
to the assigned break pedal. Since the background and the pedals are in same black color,
you may need to move the human model in 3D coordinate system to clearly observe the

location of the foot.

80



Vision Geometry Generator

Vision Geometry Generator tool allows users to evaluate digital concept vehicle models
for visualization related human factors issues. This tool helps users to create vision
geometry/postures for human model inserted in digital vehicles. You can assign vision
geometry/postures on a custom vehicle model or you can choose predefined models from

list of vehicles.

TRER Jack 5.0.1

-

File Edt View Human Object gt\ht\es’mmodules Help

ZHR®OiE 4 e &l = -] — T
cokit g ;l_\_\; __________ | M & gobal " local | e jl ﬂ ::

»  Help Index
TR0 1) Windo Confot ssessment
i

Posture Prediction
SAE Packaging Guidelines
Pedal Behavior

Create Pedal Site

Obscuration Zones
Reflection Zones
Coverage Zones
Visual Fields

FReports

Pats Library
SIF Locator
SAE JB2E

SRP Locator

Analysis Menu — Vision Geometry Generator

Below example demonstrates a vision/posture assignment to a human model in a
predefined vehicle.
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Step 1: Build Human

Insert a human model to the Jack environment. Anthropometry Information is not
important in this case.

e a0 fme s — ] R

|§EII|'@3-<:>-

Step 2: Vision Geometry Generator
Go, Analysis = Occupant Packaging Toolkit = Vision Geometry Generator

1) First, start with the Human tab. Select the human model by using the hand icon.

[zl =4 a0 0 &S] w—]  —
: humang Move | & glabal € local

Picking H

vision Geometry Generator x|
Humans | Wehicle | Posturing | Visior Geometr | Dats Output |

— Quantity
& Singls Human ¢ Multiple Humans

Humar: [humand

Run Simulation
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2) Select the vehicle parameters under the Vehicle tab.

mm 5.0.1
L

Ele Edt Yiew Human Obje

Figure: human0

TR0 TJ_Window
s

X
Humans | Yehicle | Posturing | Wision Geomelry | Data Output |

Uri

[Dist:mﬂ Angle:| dzg ﬂ ‘ Move | g

GetVericle Parameters from SAE

~Frame of Referen

forward: 2 —| up ¥ —
AHP Site Position
’VX 00 Y00 Z|nn Maove

- Vehicle Parameter.

Wehicle Cla:

’7(-‘ Classé " ClassB

Existing
VWehicle

Camaro ﬂ

Front TopZ: |-69.4

Front Bottom Z: |.63.4

H_Paint Methad
% ASPECT  ( PreASPECT

Seal Travel Limits rel bo AHP [forward 2 (SAE K] (up: Y (SAE Z))

Update fiom scene

¥ [327 | BakTonZ [g54 Y [wE
Y: [117  Back BatiomZ. W 2 W

Default Locations

Seating IDnvel
pasition

Lumbar Prominence:

AHP lateral affset:

SgRP height (H30]:

Seat Cushion Angle (L27);
Steering Wheel to BOF [har.

Seat Track Angle

¥ Manual Transmission

g o
R

11.5 Typical

Fun Sirnulation

Usage | Viewer | Dismiss

the
the

We are going to use
default settings for
vehicle parameter.

the
we

However, from
Existing Vehicle list,
choose the Camaro.

Existing Vehicle; Camaro

3) Under the Posturing Tab and define a Look At Point by moving the coordinate
system icon.

Obje

ot Utiities  Analysis Mo

ules Help

Ei View  Hu
||i ﬂ-‘@ @‘EEQ fé|n@ aiLi-‘|TSBQ‘ Fig _.||

Set Look A)

[3EP T)_Window
P

—Pasturing List

Humans | vehicle | Postuing | Vision Geometry | Data Output |

Nare: [postuing
Look At Paint:

Posturing Paramaters————————

| —em o i o oo [

Add

Insert

Replace

Edit

Remove

Remeve Al

Run Simulation

Usage | Yiewer | Dismiss

Click Move button on the
Look At Point option.

Drag and move the
coordinate  system icon
and place it somewhere
close to the human waist.

This will be the view (look
at view) when the human
model gets its driving
position.

When you are done, click
Add.
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4) Next, click on the Vision Geometry tab.

o

File Edt Wiew Human

Object  Lkilities Analysis Modules Help

Set Look &)

Choose Between under
eye point parameters.

[zam=eliza al00allilmd « -
e x

@ Humars | Yehicle | Posturing | Wision Geomety | Data Dutput |

Eve Points | Obscuration Zones | Reflection Zones | Coverage Zones |

Riun Simulation

Usage | Viewer | Dismiss

4) Run the simulation.

From the Added Posturing

" | list, choose the Posturingl.
This adds the already
PN created Look At Point
bddedPostuing [postunat & .
parameter (posturringl) to
the system.
When you are done, click

Add.

Click on Run Simulation

essm = coawes ] button on left hand side.
peshody: file ehicle I Pastuing | Wision Geometry I Data Output | ikt el
TR D EveFoints | ObscuistionZones | Fieflection Zones | Coverage Zones
R | o | Bt | G| You should observe that
o — i the human model takes a
e T Do | predefined driving posture
O — and his sight of view is
aligned with the
Insert - -
coordinate system icon.
Edit
Fun Simulation Usage | viewerl Dismiss.
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Step 3: Output File

You can also assign an output file for further analysis. Click on the Data Output Tab,
choose a file, units and output name for your output file.

e a00afme s — ] W]
= w7 - —

|§EII|-@3-<:>-

i

— = . -
[am~olia 200 &5 ma o | T O S e e
& - e A
pesbody: file "E:ljacks0libraryidata)huuaniposturesidriving.post”, line 5 (3%] kel et A_-__f!.,‘jegﬁ Dj]

Yack TJ_Window =
o
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Obscuration Zones

Obscuration Zones tool allows user to create geometry representative of sight for the
obscurations from objects. You can assign the human eye to an object with direct line of
sight and observe the obscuration areas for your design analysis.

N2eF Jack 5.0.1
N

File Edit Yiew Human Object  Ubilities | Analysis Modules  Help

— = S
= H - w D El} * [ ReachZones.
Oezcupant Packaging Taaolkit *

T azk Analypziz Toolkit
J Window Comfort Agzezzment

Help Index

Pozture Prediction

SAE Packaging Guidelines
Pedal Eehavior
Create Pedal Site

Wigion Geometry Generator
Wigion Geometny Yiewer

Reflection £ones
Coverage Zones
Wisual Fields

Reparts

Partz Library
SIP Locator
SAE JB26

SRP Locator

Analysis Menu — Obscuration Zones

Below example demonstrates an obscuration sight from the exhaust pipe of a tractor. The
driver sight is blocked by the exhaust pipe. We can evaluate if the amount of obscuration
area exceeds the visual limits of the design.
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Step 1: Build Human and Object

We started the animation by creating the basic animation components; digital human
model and objects.

First, insert the crane model from sample environment folders. After that create a human
model. Anthropometry Information is not important in this case. After you’ve inserted the
human model, right click on it, go postures and choose driving posture.
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Step 2: Perform Obscuration Zones Analysis

After you’ve setup the environment components, click on the Obscuration Zones.

When the menu is activated, select the Eye Point Site and Obscuration Segment by using
the hand icon. The obscuration segment is the exhaust pipe. And the Eye Point site is
selected as the front head. After that, choose the Front face choice from Obscuration
Segment Side list. (We want to observe the obscurations caused by exhaust pipe.) Select
the Distance option from Zone Bounding list and assign 500 cm Bounding Distance.

Obscuration Zones

Eye Paint Site: Ihuman battom_head.front

Dbscuration Segment: [cramler vent]

Zone Basename: |obscurationZone

Obscuration Segment Face Sidefs]:
’7“5‘ Front € Back " Eoth

Zone Bounding:
’7(" ViewCone ¢ Box & Digtance { Ground

EBounding Distance [cm); |5]n 0

Create Dismiss

x

Eye Paint Site: |human battom_head.front ﬂl

Obscuration Segment: | crawler. ventl ﬁi]',

Zone Basename: [ohscurstionZone

Obscuration Seament Face Side(s):
’7(‘ Front € Back (= Both

Zone Bounding:
’7(‘ ViewCone ( Box & Distance ¢ Ground

Bounding Distance (cm): [500.0

Create Diismiss
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Reflection Zones

Reflection Zones tool allows user to create geometry representative of sight for the
reflections from objects. You can assign the human eye to an object with direct line of
sight and observe the reflections for your design analysis.

lack Jack 5.0.1
il

File Edit Wew Human Object Utilities | gnalysis Modules Help

= EHE = o|oF 4

Help Index
Comfort Assezzment

FPozture Frediction

SAE Packaging Guidelines
FPedal Behaviar
Create Pedal Site

Wizioh Geometry Generator
Wizion Geometry Wiewer

Obzcuration Zones
Fiefl 1S
Coverage Sones
Wizual Fields

Reports

Partz Librany
SIF Locator
SAE JBZE

SHP Locator

Analysis Menu — Reflection Zones

Below example demonstrates a reflection sight from a rearview mirror of a car.
Depending on your design purpose you can work on several reflection zones to optimize
the reflection coverage.
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Step 1: Build Human and Object

We started the demonstration by creating the basic animation components; digital human
model and objects.

First, you may start creating a human model. Anthropometry Information is not important
in this case. After you’ve inserted the human model, right click on it, go postures and
choose driving posture.

After you created the digital human model, go and insert the crane automobile parts from
object library.

Object - Create - Figure from Library, click on OPT_automative library.

Load Library File x|

i~ Select Librar ~OPT_automati Load

o | ety | OPT_actomotive - | | 258 i)
(OPT _vision

Manage
lalphanumeric parkingbrakehandle pfj \nslaHedQFiles

Mo by it earviewhase. pss

bucketseat :xmllure P
p urhar

human 2

asel

356 lmizc earviemmimor.pss
rearviewholder lold]_furniture shitbont pss J
Tearviewminor Ipointers shifter fig

vearv!ewhg\dev pss Dismiss
linstalled_files rearviewmimar.fig

ishiftstick. pss:

&
. o
rearvigvmirror]) e steeringwheelfia
steingohesl | [N e e (T L ol e

. | T
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Step 2: Perform Reflection Zones Analysis

After you’ve setup the environment components, click on the Reflection Zones.

When the menu is activated, select the Eye Point Site and Reflection face by using the
hand icon. The reflecting face is the rear view mirror. And the Eye Point site is selected
as the front head. After that, choose the Front face choice from Reflection Face Side list.
(We want to observe the reflections from mirror.)

1) Bounding distance of 50 cm was selected to see a closer reflection coverage area.
2) Bounding distance of 200 cm used to see an extended reflection coverage area.

x
Eve Point Site: [human.bottom_head.front ﬂ ™

~ Reflecting Face: IwewmmurU.lsalwewmumr.ﬂ ﬂ

Reflection Face Sidefs): B
’76‘ Font " Back Bath

Zone Basename IlefleclionZone
Bounding Distance (cm): |50

Create | Dismiiss

Reflection Zones x|
Eve Paint Site; |human battam_head.front {")
Reflecting Face: |vigwmirarlrearviewmirrar. 0 {"1

~ Reflection Face Sidefs)
& Font Back ¢ Baoth

Zane Basename: |reflectionZone
el Bounding Distance (cm) FZUU

Create | Diismis:
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Visual Fields

Fundamental color zone map (Visual field color zone maps for red, yellow, green, and
blue are available in Jack Visual Field menu) can be evaluated by the color appearance
on the visual field due to the unique hue stimuli presented. Jack’s Visual Field tool
allows user to create/evaluate a specific visual field. Users can manipulate the distance
and resolution to modify the visual field area.

A sample driving posture
is applied to a Jack human
model by using Posture
Prediction.

Driving posture on left hand
side will be used to observe
below Visual Fields.

an
-~ Eye Pairk:
& both Bt right

~Type

= 1) Achromatic Visual Field

C pelow  C bue  C bindspot | 8

Distancalom): [1000 Resotior: [ |}

Usage Creste Distiss

X
e Jrunen Rl

~Eye Paint
‘ @ both et O right

e
© achiomatic @ geen O red

e T 2) Green Visual Field
Distancefom) [100.0 Resoluton: [5 | , b

Usage Creatz Disriss
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[Visual Fieids A
e hunn Rl

~Eye Pait

CETEFE — 3) Red Visual Field

 Tupe
C achromatc  © gesn & red

Coyelon  C bhe O bindspet

Distancelent 1000 Resohons [

Usage Cieale Dismiss

4) Yellow Visual Field

[visual richds =
Husmaee [Framar, H
Tye Pont
W bath kRt gt

T

© schiomatic  © geen T ied
= yelow " Be O Bindipot
Dulorefomt [1000 | Fesohdion [

Usage Create Dismiss

x
Human: [human ﬂ

[Ej::‘[";:lp S, ) 5) Blue Visual Field

L
C achromatic  C green  C red
Coyelow  © bie (" bindspol

Distanceler). [1000 Resohton: [5~

Usage Cieale Disniss

termar: [remar
Eve Pork
ohoh T oWn ight
Tips
I achumse  © geen md

e € e : 6) Blind Spot

Distarcefomt [1000° R

nschaer [i-
U | Cose Dz
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s x| _ 0 A
Humar: fhuman ﬁj \.’ | e Human; | human ﬂ

~Eye Point

= o - ! i ' 3 Eye Pt
At T - ] Gt OBt C gt

[ Thpe:

© achomatc geen O ored | N A & Typg——————————
yelow e 0 bindspl \ © atonaic  C geen O red

B Disarcelen) [0 Resclior I'Z'D” \ / ol e bidspu
s e Kb ¥ / £ i Distancefe): [150 Resoluion m

sage (reate Dismiss

7) Achromatic Visual Field (Distance = 50cm) 8) Achromatic Visual Field (Distance 150cm)

Humar: Fhuman ﬂ
|

—Eye Point;
I " hoth 1 |eft " right

— Twpe:
" achromatic i gieen i red

| £ pellow = hlue " Hlind spot )

Distance(cm]: E'IEIEI Resalution: Eﬁ

Usage Create Dismiss

9) Blue Visual Field (Eye Point - Both)
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Reports

Jack’s Occupant Packaging Toolkit helps you to create an output source where you can
store your analysis results as a HTML file. You can find the same report menu under
other Occupant Packaging Toolkit tools (Posture Prediction, Comfort Assessment...etc).

In order to form an output file; fill the Report Header information area, choose the Report
Data you want, select the Output to file and click Output button. Then, Save your file.

N
FIlE Edit Miew Human Qbject LUkiities | An. Iy Modules  Help
. ﬂM 6By Foot — [ em E| 4 2] snap: cuasorPoint —
Vove | 6 gobal Coloeal [T | des :’ :’ :“—@
- X
il
Pertsl Behavior
Creats, Per Sits
Vision Geomelry Generator
- =
 Fiepor Headst

Wehicle Code Analyst
Department Date

Pails Library Commerts N

SIP Locator

SAE J826 Repart Data :

SRP Losator I Job Header I™ Posture Prediction Summary

I” SAE PackagingSummary | Posture Angles

~Fieport Imag

I™ Comfort Assessment Image

I~ Scene Image Browse: | Capiure |

—Output ta HTML
™ Output ToFile ¥ Display in Browser

Output. |

Analysis Menu - Reports
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Example:

Below example demonstrates how one can develop a report output from Comfort
Assessment analysis. You can develop report outputs in the same way by using any other
Occupant Packaging Toolkit analysis tools.

tilities  Analysis Modules  Help
a| RO 4l

Fig — H

Comfort Assessment

Hurmnar: !human

Analysis ] Joint Angles I

—Comfort R atings—

¥ Show Range Yalues

Head Flexion

Upper Arm Flexion Right
Upper Arm Flexion Left
Elbow Included Right
Elbow Included Left
Trunk Thigh Right
Trunk Thigh Left

kKnee Included Right
Knee Included Left
Foot Calf Included Right
Foot Calf Included Left

Comfort Data Source:  Porter [1998] — I

1
-

i
i

T
-B0

L e i B B [
-40 -20 0O +20 +40 +60
Angle Value Relative to Mode

=10 6.0

15
19
&6
86
[0
[0
99
29
&0
&0

Set Reference Clear Reference

I Append to File: f Browse

46.7
49.3
129.4
132.7
100.7
95.6
133.3
114.8
96.6
§7.9

26

T

75

164
154
115
115
138
135
kAL
AEIL]

Low Walue High Mode

7.0
50.0
50.0
1za.
lza.
101.
101.
1z1.
1Z1.
93.0
a3.0

Usage | Reports...

ACTIVE | Dismiss

Figue 1 _ uan Posture & Cmfort ssessmet

i jl'JJMove By: Hao
| " global  local !

A Jack driving posture was developed and analyzed by using Comfort Assessment tool as

seen in Figure 1.

Posture : = Insert a human

- Right click

- Select Posture
—> Select Driving

Comfort Assessment: = Analysis

- Occupant Packaging Toolkit
- Comfort Assessment

- Click Activate
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EE—— After you have activated the comfort
E4 600 §E e~ - % assessment, you should be able to see the

— Joint Angles (Figure 2) of the Jack human
model in driving position by clicking Joint
Angles tab on the main Comfort Assessment
window.

Figure 2 — Jint Angles

B

TSBQ‘ Fig — ” M| vowsy Ao — |0 [—ij[_ﬁi—j‘ Snap: Ground Plar
Moe| @ ool Clocd [ ||| oS [ oA W

Nsn@gqu@

Human: [human
Analysis | Joint Angles |

ouwrce:  Porter (1998) =

IV Show Range Yakies

Low Value High Made

Heai Flexion -10 6.0 26 7.0 Vehicle Code Analyst
Upper Arm Flexion Right 19 46.7 75 50,0 D o
Upper Arm Flexion Left 19 49.3 75 50.0 o [—

Elbow Included Right 86 123.4 164 123.0
Elbow Included Left 86 132.7 164 1z3.0 ~FRepart Data-
Trunk Thigh Right 90 100.7 115 101.0 I¥ Job Header ™ Pasture Prediction Summary
Trunk Thigh Left 95.6 115 101.0 I~ SAE Packaging Summary I~ Postue Angles

Knee Included Right 133.3 138 121.0 =
Knee Included Left 114.8 138 121.0 ~Report Images—

Foot Calf Included Right 96.6 113 93.0 ) ™ Comfort Assessment Image

Foot Calf Included Left 87.9 113 93.0 =

[ Seenelmage | | Biows

e
-60 -40 -20 0 +20 +40 +60 Output ta HTML Fil
Angle Value Relative to Made . 4 ‘r Output ToFile [ Display in Browser

Set Reference Clear Reference - ‘ Output

™ Append to File: Browse.

ACTIVE | Dismiss

Figre ReprtWindow

You can develop a report analysis in two ways. In both ways the report windows are
identical. (Figure 3)

1) Click Reports on the Comfort Assessment (or any other Occupant Packaging
Toolkit analysis tools) main windows.

2) - Analysis

-> Occupant Packaging Toolkit
—>Reports
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ccupant Packaging Reporting ﬂ

—FReport Header

Yehicle Code |E:4am|:-le Analyst |H. Onan Demirel
Department | Date |08/10/2005
Comments IMaIe_Dliving_F'osturEI

—Report Data
¥ Job Header [~ Posture Prediction Summary

[~ SAE Packaging Summary v Posture &ngles

—Report Image

v Comfort Assessment Image

[T Scene Image | Browse... | Capture...

— Output to HTML File
¥ Output ToFile ¥ Display in Browser

Output....

||R|‘IFInil‘ni I

Figure 4 — Report File Development

After you click the Report tool, Occupant Packaging Reporting windows (Figure 4)
should appear. Fill the Report Header information area, choose the Report Data you want,
select the Output to file and click Output button. Then, Save your file.

Occupant Packaging Report

Vehicle Code: Example

Analyst: H. Onan Demirel
Department:
Date: 08/10/2006

Comments:  Male_Driving_Posture

Human Figure Posture Details:

Comfort ratings based on: Porter (1998)

Angle Right Left
Head Flexion 6.0
Head Lateral 00
Head Rotation 0.0
Upper Arm Flexion 46.7 493
Upper Arm Elevation 18.2 155
Humeral Rotation -16.9 -19.7
Efbow Included 1294 1327
Forearm Twist 735 399
“Wrist Ulnar Deviation -33 -0.7
‘Wrist Flexion 6.5 162
Torso Recline 24.1
Trunk Thigh 100.7 95.6 =
Leg Splay 112 5.4
Thigh Rotation -147 -126
Knee Included 1333 1148
Foot Calf Included 96.6 879

Green = within comfort range
Yellow = outside of comfort range
Black = not part of Porter (1998) data source

Figure 5 — Report Output
Finally, you can get a report output similar to Figure 5. (We selected the Posture Angles

choice only since we are only dealing with the Joint Angles in this example. You can
have a Posture Prediction Summary if you are working with posture prediction tools. )
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Parts Library

The Parts Library provides some useful geometry/objects that users might insert it to an
environment to create/evaluate designs. Inside the Parts Library you can find parts from

categories of; automotive, furniture, human...etc. (Figure 1)

By using this tool, you can access parts like brake pedals, steering wheels, mirrors, gear
shifters...etc under automotive category. You can easily insert these parts into the
environment you are working in.

1 sl Filse

El

Load Library File
Select Libram —OPT_automative

Iaccelarm.pss

accelarm. pes
acceleratar fig
accelpedal pzz
benchzeat. fig
benchzeat. pez
brakepedal_automatic
brakepedal_automatic
bucketzeat fig

bucketzeatback. pzs
kiiml aboasthaos mos
4 I I L3

Load

hanage

Inztalled Files

Dlizrmiz=z

x|

Figure 1 — Library Tool Menu

Load Library File

—Select Librany

OPT_wision
alphanumeric
furniture
hurnar
installed files
s
old_Furnitune
pointers
primitives

I

tools

sl Filan

OPT_automotive =

— OPT_automative
brakepedal automatic J

bucketzeatbaze. pss

parkingbrake fig
marbinahral shacs nee T
[Enm—r

|

I Load

Installed Files

tdanage

Dizmisz

Figure 2 — Bucket seat loaded

A bucket seat is loaded into the environment from Library Menu. Select the
OPT_Automative category. And Click on the bucketseat.fig file. Then click, Load.

(Figure 2)
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SIP, SAE J826 and SRP

SIP, SAE J826 and SRP are devices for use in defining and measuring vehicle seating
accommodations. Users can insert these special tools and modify them depending on
desire design specifications. These devices provide seating and driver comfort
assessments as well as deformations on the driver and driving compartment during crash
tests.

SIP device

SAE 1826

SRP device
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UGS TECNOMATIX JACK 5.0

User Manual and Examples

Tosk Ardysis Toolkit
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Fatigue Analysis

The Fatigue Analysis tool helps users to evaluate if there is an appropriate recovery time
is available for a given job. The recovery time is important to avoid worker fatigue. If
there is not enough recovery time is promoted, the workers are assumed to be under risk
of fatigue.

With the Fatigue Analysis tool users can;
e Minimize the risk of injury due to excessive fatigue

e Obtain a real-time simulation of the fatigue in static postures
e Improve manual tasks by accommodating necessary recovery time

o Jack 5.0.1
-]

File Edt View Human Obect Ublities | Analysls Modules Help

ﬁ H ® O E} ‘t [ Reach Zones...

a0 Body Scan ..
| Oecupant Packaging Taokit ¥

m TJ_WiI'I dow aalkit e T
- = Help Indzx

Fatigue dinalysis I
Lower Back Analysis
Manual Handing Limits
Metabolic Energy Expendiue
NIOSH

Ovako Working Poshure dnalysis
Predetemined Time Standards
Rapid Upper Limb Assessment
Stafic Strength Prediction

Analysis — Fatigue Analysis

The following example is conducted to evaluate the worker’s fatigue while lifting a box
given posture. The worker starts lifting the box in a squat posture and finalizes the cycle
on standing posture.
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Step 1: Build Human - Anthropometry Information

We need to know the worker's sex, weight, and height. This information is entered into
The Build Human dialog box holds the related input variables and helps us to build our
digital worker. Our sample digital worker will be a 5% percentile male (164.69 cm tall
and 61.590 kg).

1) Go Human - Create - Custom
2) When the diolog box appear choose;
a. Type = Male
b. Height - Percentile = 05
c. Weight - Percentile =05
3) Save as.. > Name = give any name you want, ex. 5_Percentile
4) Create New

e

rjeck  Ltilities o

aralysis dules  Help
AREE T I—

fove | % global

T

~ Tupe ~ Height ~wieight

© Femsle © Cystom HE © Custom E
i+ pale
" Child

95

£+ Percentilz G0 £+ Percentils

Height: Icm * 05

o

—Save as. —Scale Exigting..
B | Mame [5_F'ercentile Hurnan I e.-\ﬂv,l ‘

Add to Menu | Create New || Scale Existing

Advanced Scaling | Body Fart Scaling | Diizmizs I ;

Note = In future, you can edit your human figure by using Scale Existing command in
above dialog box by changing the anthropometry variables.
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Step 2: Fatigue Analysis - Setup

After you build the desired posture go to;

- Analysis = Task Analysis Toolkit > Fatigue Analysis
A) Initial Posture (squat)

Worker starts the lifting task from squat position. The initial posture is
going to be assigned to the Lift Origin.

= m— O e e | P — [ EE
4' & gobal C local [_‘:ij T J 4‘ oL (e [_=EJ 4 [_j[_

camy_laad
climb_ladder

lay_on_side

peint
1each_scioss_cbslacle
urring

rai
seated typing
Figure: Percentile_05 seated_warking

shovel
Move

Mave By

Snap View
Autach L
Scale stand_hands_shead
Delete stand_overhead
stand_relaed
stand_straight
stand_working
walking_double_support
ort

Propeities
Human Control

1) Squat Posture
—>Right click on the human model
—>Posture
—>Squat

2) Squat Posture

3) Demonstration of initial lifting
posture with a box load.




B) Load Assignment (Refer to SSPP Analysis documentation)

Note: Below Load Assignment is taken from SSPP Analysis documentation. Same
procedure is applied in Fatigue Analysis. Do not worry about the differences in the
postures, the way you apply the load vectors under any posture is identical.

1. Click the Loads & Weights tab on the Static Strength Prediction window. Loads &
Weights window will appear as shown below. Keep the Force Distribution
Strategy = Two Feet. This will distribute the loads symmetrically in both feet.

= e [0 0 @ md] =

Ansbic | Bepors  puman [ Ll
ol aeed g
Elbow
| Showad | Heedl | Femevs 8
sckdeioht|  AdiLosd | Gy
Tees
Fhars Forces.
Femave
Hip
Cies Lt
Eeee Show Dats
&l
100

e .

2. Click Add Load, Static Strength — Load Editor box will appear automatically.
3. Select the Hand tool and click on the center of the human hand. (palmcenter).
If you can’t select the palmcenter, manually drag & zoom human body.

D= oit 4 4|00 =] w ] 5] Movety = =
O e e e L R T = 3

Cti x|
i = &

T
5t atic Strength - Lood Editer i |

Ste: [ Sih_sercentie en_pam pamcerier |9

r "

| -
§ ol ol oo
—

L]
L [

T o]

=

-

4 100

Usage | Wt Ort | Lowts et [ actvte | Dinmies
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4. When you click on the palmcenter, a 90 degree down force vector will appear to
represent the applied load.

lackiJack 5.0.1
o

Elle Edit Yiew Human oObject Ublkies Analysis Modules Help

EEEEE

“©

@00 a5 =a

5. When you click on the human body, the Static Strength - Load Editor box will let

you to enter inputs. Enter 44.5N to the Magnitude box, and click Apply.

Static strength - Load Ed x|
Site: |_5th_perc:entile.Ieft_palm.palmc:enter {"‘;l
Load Type

= wieight ™ Load Wectar

Load Yector:

k agnitude: |44. 50000 newtons

®=| 0.0000 ‘=|-44.5000 ==| 0.0000

Shap To Edge: I "?!-'"Jl

[T Laocal? Adjust |

Apply | Dhizrnizs |
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6. Apply the above procedure to enter a symmetrical load (Magnitude = 44.5N) to
the other hand. Once you enter all the loads, your Static Strength - Load Editor

should include both loads.

Loads and Weights

D & Lﬂm@| | Hurnar: |_5th_peru:entile

Force Diztribution Strategy: ITWD Feet g

—Loads and “Weights:

left_palm.palmcenter : global load Ecl:
right_palm. palmcenter : glabal load

Remowe
Show
Show All Hide All Remowve All
Add Weight Add Load Giravity

—Show Force

Femowve

Clear List

Show Data

Add Joint: |

[ Activate Data Collection

Dizrnizs

i

Note = You can add/remove more loads and edit them easily by using the Static Strength
- Load Editor window. In addition, you can select different Gravity modes. In this

example default gravity mode (980.650 cm/s?) is used.
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C) Task Entry

From Fatigue and Recovery Analysis window click on the hand tool and select your
already built human model.

Tosk Croof/Eoit
Tack Nuster |10
Deseriptiony |

Marip Humsn | Add |

e Fleeremrts

wk B Heeavery
Time

Heeded

Sive Tasks | Load Vs | Berumber | £ | DmF

Summey
Total Tank Duration freck
Cyche Time fusch
Necovery fme avalstle
Hiarvery bene et

1) Initial Posture Task Entry

Task Entry;
T
Tk Enty | Resots | Anesis Sunmay | Real Tine |

s Cycle Duration: 20 sec

e | 300

Task Number: 100
Posture Duration: 5 sec

_ : Description: Initial
E _ Posture

Click Add after you enter
Task Entry values and
descriptions.
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2) Final Posture (stand hands ahead)

Worker finishes the lifting task by standing working position.

e o= o Fal — Move By
ootk Coked [ l e[ o2 JQ _J & global |§:’TJ['—_:

carry_load
climb_ladder
crawl
driving
kneel_one_knee
kneel_twa_knees
lay_on_side
point
reach_acioss_obstacls
nning
sawn
seated_elbows
seated_ersct
seated relaved
seated_staight
seated_tuping
Figure: _5_Percentile seated_working
g shovel
squat
stand_am_extended
Snap View stand_am_span

i bove
Move By

stand_relared
stand_straight
stand_working
walking_double_suppart
walking_single_support

1) Stand Hands Ahead Posture 3 5 o —
->Right click on the human model | | ] €yt € it ] 31

—>Posture
—>Stand_hands_ahead

2) Stand_hands_ahead posture

3) Demonstration of final lifting
posture with a box load.
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3) Final Posture Task Entry

Fatigue and Recovery

Human|_5t_percentie

Task Enty Bepnﬂxl Ana\yx\xﬁummavyl Rgammel
Cyce Dulirfsec)[20

- Tash Create/Edt

Task Nuber 300
Descipton [Fina Postue

Manip Humen | Add

Pastu Duraton s} [5

~Cycle Element

Task #  Recovery Description
ime.

Needed

100 0708 Izl Pasture

Duration Hinimum
sec) Enduranct
Group

5 Knes e
Tt

e

it

D

Save Tacks | Load Tasks | Renumber | Edit

Delete

B Total Task Duration [seck:

Cyck Tine s}

Recare e avalabe

Recoveryine needed

Usege | Loads Weights

Fatigue and Recovery

Husan|_5ih_percrile

TaskEnty | Repots | Al unmary | Pl Tine |
e Dulnles) 2

- Task Create/Ed

Tagk Number |300 Pasture Duraton [sec) |4

Descripion. ~ [Final Pasturs

Werip Human Add|

(- Cyele Elemert

Task# Recovery  Description Duration Hinimum | 4|
Time [sec) Endurance
Needed Group

100 0708 Inial Posturs 5 Kres fls/est

right
200 0057 Findl Posture 5 Elbow et
o B
Save Tasks | Load Tasks | Renumber | Edit | Delete

Total Task Dulionsec) 10000

Cycle Time [sec). |ZU

Recavery e avalable 10.000

Recovery ine needed ||] 765

Usage | Loads & Weights

Distiss

From Fatigue and Recovery
Analysis window click on
the hand tool and select
your already built human
model.

This assigns the new

posture as a new cycle
element.

Task Entry;
Cycle Duration: 20 sec

Task Number: 200
Posture Duration: 5 sec

Description: Final
Posture

Click Add after you enter
Task Entry values and
descriptions.
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Step 3: Analysis Summary

Jack’s Fatigue Analysis tool provides a quick Analysis Summary to evaluate the work
design. On Analysis Summary window, users can find information about Total Task
Duration, Cycle Time, Recovery time available and Recovery time needed. In addition, a
highlighted information bar suggests whether the amount of recovery time.

x|
Human |_5th_perc:entile {"']l

Taszk Entry | Reports I Analysiz Summary | Real Time |

Job Title: Fatique and Recavery An Job Mumber: |1

Laocation: W arehouze Analyst: H. Onan Demirel

Comments: D ate: 15 Aug 2008

—Summary

Total Task Duration [zec]; 10.000

Cycle Time [zec): 20

Fiecoverny time available 10.000

Fecaven time needed 0.765

There seems to be sufficient recovery time to avoid fatigue under these tazk conditions. Use of additional metabolic

modeling tools is strongly recommended to support the analysis.

Usage | Loads & 'Weights | Dismiss

In this example only two postures were used for demonstration purposes. However, more
intermediate postures should be used to get a better and a realistic results.

Also, in this experiment there is a well enough time between Cycle Time and Total Task
Duration. In many work tasks, there is not enough time and the recovery time is
necessary.
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Step 4: Output

Jack’s Fatigue Analysis module develops an output source where you can store your
analysis results as a HTML or ASCII Delimited Text. In order to form an output file click

on Reports tab, fill the Report Header, choose the Report Data you want, select the
Output to file and click Output button. Then, Save your file.

=
Humanl %l
Task Entry | BReports | Analysiz Summary | Figal Time |
—Feport Header
Job Title Fatique and Recavery An Job Number |1
Lacation ‘Warehouse Analyst H. Onan Derirel
Comments Date |1 5 Aug 2006
—Feport Data

¥ FReport Header
¥ Energy Summary

¥ ltemized T ask Descriptions

r—Output to Formatted File

‘G‘ HTML ¢ Asci Delimited Text

IV Output ToFile [ Display in Browser

Olutput...

Usage | Loads & Weights | Dismiss

Jack Fatigue and Recovery Report

Fatique and Recovery Analysis
H. Onan Demirel

Job ], Warehouse, 15 Aug 2006

Task Descriptions

Recovery Duzation Minimn
Task# Time  Desciption (se) Endurance
Needed '

Group
100 | 0708 [IntalPosture 5 Knee flew/ext right
2000 0057 Fnal Posturs 5 Elbow left

Total Task Duration(sec) 10.000
Cycle Time(sec) 20
Recovery Time Available 10.000
Recovery Tine Needed 0765

There seems to he sufficient recovery time to avoid fatigue under these task conditions, Use of additional metabolic modeling tools is strongly recormended to support the analysis.
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Lower Back Analysis

Lower Back Analysis module is capable to predict the compression forces that are
applied to the lower back disks. Users can obtain a numeric and a graphical output and
then evaluate the design criteria and applied forces.

Human  Object  Ukilities | Analysis Modules  Help

EI—"—: e
D m— [ Reach Zones. ..

30 Body Scan ...
Occupant Packaging Toolkit ¥

Help Index
F atigue Analyziz

I anual Handling Limits
tetabolic: Energy Expenditure
MIOSH

Owako Working Pozture Analyziz
Predetermined Time Standards
Rapid Upper Limb Azzeszment
Static Strength Prediction

Analysis Menu — Lower Back Analysis

Note: Interpretation of the compression results should be done carefully. The NIOSH
guidelines are used in calculation algorithms. For detailed analysis, one should check the
NIOSH guidelines.
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Step 1: Build Human - Anthropometry Information

We need to know the worker's sex, weight, and height. This information is entered into
The Build Human dialog box holds the related input variables and helps us to build our
digital worker. Our sample digital worker will be a 5% percentile male (164.69 cm tall

and 61.590 kg).

1) Go Human -> Create - Custom

2) When the diolog box appear choose;

a. Type = Male

b. Height - Percentile = 05
c. Weight - Percentile =05
3) Save as.. > Name = give any name you want, ex. 5_Percentile

4) Create New

e

2 Human  Object Ukt

| > @

e Analysis Modules Help
T4 a| 00 &l

Fig — ||

— Typ —Height

" Female R I—;:i

= Hale
& Child

Height:.lcm

£+ Percentils

93
95
50

+ 05

o1

—Wwieight
' Custom E

&+ Percentils

—Save as... Scale Existing...
j | Mame [5_Percentile Human I—

Add to Menu | Create Mew || Scale Existing |

5

Advanced Scaling | Body Part Scaling |

Drizmiss I ;

]

Move | % global

Note = In future, you can edit your human figure by using Scale Existing command in

above dialog box by changing the anthropometry variables.
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Step 2: Posture — Joint angles

1) Control Torso

Human Conkrol

Humar: |_5_F'erc:entlle

B ehaviors

tanipulation

Control Tarso

— Type:

' hold arientation % release

" keep wertical

™ Keep Torso Centered

—Bend Params:

' bend from waist € input parameters

el from neck

Eehavior Surmmary Dismiss

Human Conkrol |

Human: |757Pelc:entile

N

Behaviors b anipulation

Bend Tarso

Top
' bend from waist  { iput parameters

= curl from neck

™ Keep Torso Centered

Flesidea) [ 1 [ [48
Avislideq) [ _L [ oo
Latidea) | _L 1  [oo0

I Start

Behavior Summary Dismiss

2) Balance Control

Human: |_5_F'ercenti|e

Behaviors

Control Foot - right

Human Control
= fuman Control

] Human: |_5th_F'ercenti|e

tanipulation

Behaviors

Control Foot - left

Type:
" hold rel. o humarn

" hold rel. bo object

" hold rel. to world

M anipulation

Lo

— Type:

™ fallove left foot
= hold rel. ta hurman

Eehavior Surmmary

7 followy right Foot

i 1elease
= hold rel. to object % releaze
= hold rel. ta world
Digrnizs 5 o
BEehaviar Surmmary Dizmizs
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3) Adjust Shoulders

Adjust Joint

X

fidjust |

Jaint; |_5lh_Percenti|e.Iefl_shoulder ’@

Dismiss

4) Adjust Elbo

WS

Adust Dismiss

Adjust Joint - _5th_Perce

X

Joint; |_5th_Percenti|e‘Ieft_shoulder ﬂ

Connects fram left_clavicle lateral to
left_upper_atm proximal
One jaintin a coupled joint complasx

Zldeg) | oo
085 75
Ried | _LJ [07
401 1809
Y(deg) | o
1.4 1876

Dismiss |

Adjust Joint - _5th_Perce

Jaint; |_Ath_Percentie left_elbow ﬂ

Caonnects fram lef_upper_arm.distal to
left_lower_arm.proximal

Yided | _L|

|

200
1420

Dizmigz |

Note = Redo 3" and 4™ step to adjust right shoulder and right elbow. Keep the angles

same.
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5) Adjust the Left Hip

Adjust Joint

3
Jaint, |_Bth Percentie eft hip m Jnint: |_5th_ Percentle eh_tip ﬂ

Connects fram lower_tarso.hip_lateralto
eft_upper_leg.proximal

Zldeg | il [02
500 400
Kideg | _LJ [03
00 00
Vi | _LJ |45.0
70 170

fdjust

- Dismiss

Adjust Joint - _5th_Perce X

Jaint; |_5th_Percenti\eIeft_knee ﬂ

Connects from [eft_upper_leg.distalto
left_lowet_leg.proxmal

Yigeg | _| ] |£50

00 1602

At | Dismiss| o
- Dismizs |

Note = Redo 5™ and 6 step to adjust right hip and right knee. Keep the angles same.
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7) Adjust the Left Ankle

Adjust Joint

Joint: |_Sth_Percentile. left_arkle m

Dismiss

Bdjust

8) Final Posture

dman Object  Ukitics | analysis Modules Help

T
™ Dot & { poachzones
Occupant Packaging Taolkit >

& m -

Task Analysis Toolkit »

Adjust Joint - _5th_Perc

Joint; |_5lh_PercentiIe.Ieft_ankle

left_foot proximal

5.0 630
-33.0 b0

736 250

Connacts fram left_lower_leo distal to

Z [dzg) |U.2 ]
# [deg] |-D.3
¥ [deg) | |n.n

- Diismigs |

— [ |

— -

Move | @ gobel C ool [
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Step 3: Lower Back Analysis Setup — Loads

1) After you build the desired posture go to Analysis = Lower Back Analysis. From the
Lower Back Analysis window click on the hand tool and select your already built human.

— 1

ject Utiities Analysic Modules Help

E A @| Q0 e Li-" TSQ‘ Hurn —4” 8 ovens [Roa = | ?] ﬁ i‘sm Curso Pei

— Move| @ gobal Colosal [y e ZI j Eiﬂ—
=

Anabsis | Bepots | Graphs | Watchidags |

~Human Attribul
= ‘Ear\dev Height [emk[T64.65 Weight [kgl[E1 san|

~low back spinal forces (L4/LE)

Compression
AP Shear

Lateral shear

L4/L5F

T T T
2000 4000
Spinal forces (M)

Ussge | Walchdog Orly

2) OPTIONAL! Next step is the Load & Weights selection. You don’t need to create a
solid load or a CAD object. You can assign the loads as vector forces to a specific point
on the human body. However, it may be useful to show a box load for presentation
purposes, but is optional.

You can create a box type object in several
different ways. One way is;

Object - Create - Rectangular Solid
Enter values, height, width and depth.

After you create the solid box, manually drag the
box to the position respect to the human posture.
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3) Now, we will assign the load as a vector force to the human model’s hand.

1. Click the Loads & Weights tab on the Lower Back Analysis window. Loads &
Weights window will appear as shown below. Keep the Force Distribution
Strategy = Two Feet. This will distribute the loads symmetrically in both feet.

Insert  Format  Tools  Table Window Help  Adobe PDF  Acrob
SRR N A I3 |

- TimesNewRoman » 12 - | B H If
- - " d—— —= —

Human attributes ——

‘Eender male Hei

~low back spinal forces [ Show All Hide All Remove Al

&

AP Shear
Lateral shear

—Show Forces

j( Addweight|  AddLoad ravi

Click Add Load, Static Strength — Load Editor box will appear automatically.
3. Select the Hand tool and click on the center of the human hand. (palmcenter).
If you can’t select the palmcenter, manually drag & zoom human body.

N

Sar
H ‘ O |ELE aa 06 Li-“TsaQ‘ Site —n” jlw_]aneBy posr — [ Ell
g $ite: _5th_percentile.lefr palm.palmoenter it | e gl (] ]| ees =il

[#1x

~Human Altiibutes —

| Gender: [male

|~ Shrength Capabiliy *

Elbow o

Zhoulder

Torse

Usage | Watchdog Only I Loads & Weights ] Hctivate I Dismiss
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4. When you click on the palmcenter, a 90 degree down force vector will appear to
represent the applied load.

lackiJack 5.0.1
o

Elle Edit Yiew Human oObject Ublkies Analysis Modules Help

EEEEREE YRR e

5. When you click on the human body, the Static Strength - Load Editor box will let

you to enter inputs. Enter 44.5N to the Magnitude box, and click Apply.

Static strength - Load Ed x|
Site: |_5th_perc:entile.Ieft_palm.palmc:enter {"‘;l
Load Type

= wieight ™ Load Wectar

Load Yector:

k agnitude: |44. 50000 newtons

®=| 0.0000 ‘=|-44.5000 ==| 0.0000

Shap To Edge: I "?!-'"Jl

[T Laocal? Adjust |

Apply | Dhizrnizs |

121



6. Apply the above procedure to enter a symmetrical load (Magnitude = 44.5N) to
the other hand. Once you enter all the loads, your Static Strength - Load Editor

should include both loads.

Loads and Weights

D & Lﬂm@| | Hurnar: |_5th_peru:entile

Force Diztribution Strategy: ITWD Feet g

—Loads and “Weights:

left_palm.palmcenter : global load Ecl:
right_palm. palmcenter : glabal load

Remowe
Show
Show All Hide All Remowve All
Add Weight Add Load Giravity

—Show Force

Femowve

Clear List

Show Data

Add Joint: |

[ Activate Data Collection

Dizrnizs

i

Note = You can add/remove more loads and edit them easily by using the Static Strength
- Load Editor window. In addition, you can select different Gravity modes. In this

example default gravity mode (980.650 cm/s?) is used.
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Step 4: Activate - Run the Static Strength Prediction

After you finish the Step 3, click the Activate tab on the Lower Back Analysis main
window. This will simulate the applied loads and the relative posture by using Lower
Back Analysis algorithm.

When you click Activate, first thing you should notice is the Low Back Spinal Forces
(L4/L5) chart.

3 =)

juman /Object Utilties - Anabysis Modules Help
G ™ @ ‘E'_E & @ ‘ o0 4 Li-‘| TSB@| Fig —4H B overy: | Feat 4 B ﬁ‘fmap:
psurf info for "E:ljack50\library)datalhunan\head male v40.pss”... Mave| @ glabal € locdl syl | deg = = 3

Analysis cports | Graphs | Watchdogs |

"- Human Altribut
iGer’\del: male: Height (cm);| 164,69 Ww/eight (kg)|61.590 ‘

~low back spinal forces (L4/L5}
L4/L5 Forces

CnmpreSSmnj

AP Shear

Lateral ghear

T T T T T
1} 2000 4000
Spinal forces (M)

The low Back campression faree of 2509 1 belaw the NIOSH Back Campression Aetion Limit of 4001
epresenting  nominal sk of lows back injuty for most healthy workers

Usage | Watchdog Ory | Loads & Weights || ACTIVE | Dismiss
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Step 5: Analysis — Graphs

Jack’s Lower Back Analysis module will develop DHM Moment Distribution, Muscle

Tension, L4/L5 Moments, and L4/L5 Forces graphs for further analysis. In order to view
the graphs, click the Graphs tab and select the graph types you want.

Lower Back Analysis

X[

Hurman |_5th_|:ueru:enti|e

Analpziz | Repartz I Graphz | Wwatchdogs |

Feal Time Graph Selection
v L44L5 Forces

v L4:L5 Moments
v Muscle Tensions

v DitH M oment Distribution

|

Uzage | ‘wWatchdog Only | Loads & weights

ACTIVE

Dizmizs

DMH Moment Distribution
200
150
100
50
0

DiH Moment
Distribution

DMH Muscle
Contribution

T T
180 260 270.0 260

Folar Histogram

T T T
0 260 0.0 260

36

1
0 260

|

Muscle Tenzsions [newtons)

2000
1500
1000
500
0 I - S

= 1 — T T T 1 I
EQ_r 10_r RA_r RA_I 10| EQ_I LD_|

v 1 I
ES_| ES_r LD_r

M (ES) Erector Spine B (EQ) External Ohligue
(LDY Latissimus Dorsi (12 Internal Obligue

B (R4 Rectus Abdominus

L4/L5 Moments [newtons)

LdLsx ]
L4LE Y |
L4LE Z |
I u T u T T 1
-200 -100 i 100 200
L4/L5 Forces

Lateral shear

T T T
2000 4000

Spinal forces (M)

Compression
AR Shear [ |
T
0

T
6000

Dismiss

I
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Step 5: Analysis — Visuals

You can go to the Watchdogs tab and select the Automated Segment option. When high
forces (above guideline limitations) are applied, body segments under tension will be
highlighted relative to the L4/L5 forces graph.

5 @ @\EE u?.zfa\ ﬂ ﬂﬂ L'i"

TSEQ‘ Fig —‘” | Movess  Roo — ﬁ
__J @ gebal Colezal [T oy !—:

| Bepons | Graphs | watchdeas |

~Watchdag Indication—————————
I~ Watchdog Window ¥ Segment

0 —

- Watchdoa Li il
L4/LS Disc Compression [Newtans)
5 Waming Limit [3400.0 Masimum Limit [6400.0
Bl | L4/15 Disc Shear [Newtons)

B AP Shear  [1000.0 Lateral Shear [1000.0 |
Defaults

Usage | Watchdog Only | Loads & Weights || ABTIVE | Dismiss

és [ = a“g @7‘ o0+ ‘oi-“ Tss&‘ Fig _.“ Bl vovery oot —ffem [ 73 E| éiiﬁnap
- _] G ogobal Colocal [ ||| 4 [—E”_j,_

[ enaysis | Beponts | Graphs | watchdogs |

[ Human Atriby

|Gender: [male Heioht(om[T64.68 Weishtikal[E1.550 |

~low biack spinal forces (L4/L5]
L4/L5F

Cumnressmnj

AP Shear

Lateral shear

sion Action Limit of 3400 N ]
 risk of low back injury for most healthy workers

The low back compression force of 2503 is below the HIDSH Back Compres:
repres: irial i

enting a nol

Note: In this example, the force values are in safe zone, there is no body segment is
highlighted. (Refer to green highlighted analysis on above figure) When the forces are
above the limits, Segment option under Watchdog tab will highlight body segments under

extreme forces.
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Step 7: Analysis — Output

Jack’s Lower Back Analysis module develops an output source where you can store your
analysis results as a HTML or ASCII Delimited Text. In order to form an output file click
on Reports tab, choose the Report Data you want, select the Output to file and click
Output button. Then, Save your file.

Lower Back Analysis

Hurnan |_5th_perc:entile

|2 1x

Analyzis | Beports | Graphs | Watchdogs |

—FReport Header
Job Title LBA_erample Job Mumber |2
Lacation Analyst H. Onan Dermirel
Comments Bé,_Male_Sthperc_44 54 Date 04 Aug 2006
—Report Data

V' L4/L5 Forces V' Muscle Tensions

¥ L4/L5 Moments ¥ Report Header

V¥ &ction Suggestions

—Output ta HTML Fle—————————
¥ Output ToFile [ Display in Browser

Output...
Uszage | ‘Watchdag Only | Loads & Weights | ACTIVE | Diizrmizs
LBA_ example
H. Onan Demirel
Job #2, , 04 Aug 2006
LBA Male_Sthperc_44 5N
L4/L5 Forces
Campression
AP Shear
Lateral shear
T T T T T T T
o 2000 4000 G000
Spinal forces (N)
L4/L5 Moments [newtors)
LaLsx |
L4LEY |
LSz |
I T T T T T T T 1
-200 -100 1} 100 200

Muscle Tensions [hewtons]

~_Hn

T T T T T T T T T T T T T T T T T T T
EOr 10 RAr RAI 10 EOJ LDJ ES) ESr LD

2000
1500
1000

a00

0

M (ES) Erector Spine B (E0)External Obligue M (RA) Rectus Abdaminus
(LD) Latissimus Dorsi {10 Internal Chligue
Analysis Recommendations

The low back compression force of 2509.00 is below the NIOSH Back Compression Action Lirnit of 3400 I, representing a nominal risk of low back injury for most healthy workers.

Note: One can see from the Analysis Recommendation option (from above output) points
out that calculated compression force is within guideline limits.
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Manual Handling Limits

The Manual Handling Limits tool helps users to make sufficient predictions on limitation
of manual handling operations to reduce the risk of injury and improve the quality of the
work environment. Users can manually enter the dimensions of the load and Jack
software calculates a safe boundary respect to the task parameters. Figure 1 shows the
location of the Manual Handling Limits tool under Task Analysis Toolkit package.

n Object  Utilities | Analysis Modules  Help

El_"_: £y
3 m— * Reach Zones...

30 Body Scan ...
Occupant Packaging Toolkit ¥

kit ¢
Help Index

Fatigue Analyzis
Loweer Back Analvziz

k anwal Handling Limnits
Metabolic Energy Expenditure
MIOSH

Dako Working Posture Analyzis
Fredetermined Time Standards

R apid Upper Limb &zzezzment
Static: Strength Prediction

Figure 1 — Manual Handling Limits

In this example, we will work on a
lifting/lowering task similar to the
figure on left.

You don’t need to create the exact
posture (Figure 2) in Jack’s Manual
Handling Limits module. This posture
was built for presentation purposes.

Figure 2 — Lifting/Lowering Posture
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Step 1: Manual Material Handling Setup — Input variables

1. Go to Analysis = Manual Material Handling
2. From Task option choose Lifting/Lowering,
3. Use Male and metric system

| & CamlosdLint CE e ik |

Peicent Capable: 90—

Usage | Help Off | Dismiss

4. Now, you should notice that the Manual Handling Limitation windows

has changed. Now, we need to select the task parameters.

R i—_] Movet

i e Human Object Lhbitiss Analys
EEEEE RN
ove| @ global © local

L _ _
520 TJ_Window
Bk

Task:  Lifing / Loweting _4| ["F e Fomse Units: metic “i

1~ Task Parameters:

Cartainer width [cm}; 3 — [¥ Container handles?

Ll A outstretched

Lt # Lower Distanceforik 25— | 111 Lo
=

e e Height  Floor level to knuckls  —

1 Estimate:
& eight Linit € Parcent Capatle ‘

PercentCapable: 90—

Usage | Help Off | Dismiss




We will select the Task Parameters according to the already built posture and
load. Below figures show the details about the lifting/lowering task and the

box load.

Box Load Dimensions;

e Eot Vew H b
EHE®

Create nediw nale

ject Ltlies Enaysis

=46 00 A =g -

Vodiles Help

Height [em}: 0
Eil ]

solid

Dismiss

Width [cm]

Depth [cm)

Figure Name

Create

Lifting/Lowering Task Measurements;

| After

You can create a box type object
in several different ways. One way is;

Object - Create > Rectangular Solid
Enter values, height, width and depth.
you create the solid box,

manually drag the box to the position
respect to the human posture.

53,9236cm

Note: Measurements in above figures are not mandatory; you can use your own
measurements depending on the nature of your work analysis.
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6. In this step, we will input the Task Parameter.

e Container Width , we choose 34cm, its relatively close to the
width of the box load we have created.

Disregard the Container Handles options since
we don’t have handles in the box load.

e Lift/Lower Distance, you can measure Lifting/Lowering distance
by using distance ruler. We will choose 51cm.

Disregard the Arms Outstretched In Front
of the Body option.

Figure on left hand side
demonstrates how one can
use the coordinate axis.
(Position 1 and Position
Point 2) In this way, you
can get a scalar distance by
two points.

You need to manually drag
& position the coordinate
axis. In this case Position
Point 1 is located on the
floor and the Position Point
2 is located on the bottom
face of the box. This will
give us the lowering/lifting
distance.

e Lift/Lower Frequency, depending on the nature of the work design
You can select a predefined frequency. We
will choose 9sec.

e Height, In this case we will choose Floor Level to knuckle option.

e Estimate, You can either evaluate your design for Weight Limit or
Percent Capable. We choose the Weight Limit option with
Percent Capability 90. This will give as an upper & lower
limits for load selection whereas Percent Capable option
gives the percent capability of the predefined load.
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Step 2: Analysis — Summary

Jack’s Manual Handling Limits module develops a summary report where you can
evaluate your analysis results. In order to form an output file click on Reports tab, choose
the Report Data you want, select the Output to file and click Output button. Then, Save
your file.

The Manual Handling Limits summary includes the predefined measurements, weight
limits (if you choose Weight Limit option on the Task Entry bar under Estimate option,
figure A), Lifting/Lowering Percent Capable (if you choose Percent Capable Option on
the Task Entry bar under Estimate option, figure B)

Manual Handling Limits =]
Task Entry I Beports I Analysiz Summary I
Jab Title: MHL_example Jaob Murnber: 3
Location: Analyst: H. Onan Demirel
Comments: MHL_HMale_Sthperc_44. Date:

—Analysis Summar

Task Conditions: Males 80 percent capable lift /lower limits

Container width 34 cm without handles
Maotion distance 51 cr from floor level to knuckle height.
One littf lower every 9 sec.

Lifting Limit: 9 kg
Lowering Limit: 11 kg

10 percent of the male population would consider these loads too heavy to manually
handle under the specified task conditions.

Usage | Help On | Dizmizs

Figure A

x|
[[aszk Entry | Beports I Analysis Summary |

Jab Title: MHL_example Jaob Mumber: 3

Laocation: Analyst: H. Onan Demirel

Comments: tMHL_kale_Sthperc_44. D ate:

(—Analysis Summary

Task Conditions: Males 10 kg lift/ lower load

Container width 34 cm without handles.
Motion distance 51 cm from floor level to knuckle height.
One lit/ lower every 9 sec

Lifting Percent Capable: approximately 85%
Lowering Percent Capable: greater than 90%

“Yalues represent the percentage of the male population expected to have the strength to lift
Iower this load under the specified task conditions.

Usage | Help On | Dismiss

Figure B
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Step 3: Analysis — Output

Jack’s Manual Handling Limits module develops an output source where you can store
your analysis results as a HTML or ASCII Delimited Text. In order to form an output file
click on Reports tab, choose the Report Data you want, select the Output to file and click

Output button. Then, Save your file.

[Manual Handling Limits

Task Entry | Reports | Ainalysiz Summary |

—Report Header
Job Title: MHL_example Job Mumber: |3
Location: Analyst: H. Onan Demiel
Comments: MHL_tale_Sthperc_a4. Diate:

—FReport Data

¥ Repoit Headsr

¥ Analysis Summary

—Output Ta Formatted Fil

‘6‘ HTML € Ascii Delimited Text

¥ Output To File ¥ Display in Browser

Output... |

Usage | Help On | Dismiss

Jack Manual Handling Limits Report

MHL example
H. Ounan Demarel
Joh#3, |

MHL Mele Sthperc_d4. 5N

| S R
Analysis Summary
Task Concitions: Males, 90 percent capable It / loweer hints
Contamner width 34 cm without handles
Motion distance 31 om from floor level to knuckle height.

One It/ lower every 9 sec.

Liftmg Limit: 9 kg

Lowenng Lomt: 11 ke

10 percent of the male population would consider these loads too heawy to manually handle under the specified task conditons.
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Metabolic Energy Expenditure

The Metabolic Energy Expenditure tool helps users to predict the metabolic energy
expenditure requirements and helps them to assure worker safety. The Metabolic Energy
Expenditure is based on specific worker characteristics, worker’s posture, and duration of
the work cycle and the description of the worker’s task.

With the help of Metabolic Energy Expenditure tool users can;

e Analyze the existing job’s overall energy expenditure and check if it conforms to
industry based guidelines for metabolic energy expenditure.

e Evaluate the risk of worker’s fatigue and injury caused by excessive energy
expenditure.

8 Jack 5.0.1
~ |

Fle Edt Yiew Human Object Utiities | Analysis Modules Help

2L EE

{ Reach Zones...
Occupant Packaging Taalkit ¥

o] 2,
o

Help Index

Fatigue Analysis

Lower Back dnalysiz

M anual Handling Limits
Metabalic Energy Expendture
NIDSH
Ovako 'Warking Posture Analysis
Predetermined Time Standards

R T Window
- |

Rapid Upper Limb Assessmet
Static Strength Predichion

Analysis — Metabolic Energy Expenditure

The following example is conducted to evaluate the worker’s metabolic energy
expenditure on a simple task. The worker starts lifting the box load in a squat posture and
finalizes the cycle pushing the box on the work table.

133



Step 1: Workplace Layout — Lifting & Carrying Operation

The workplace is a warehouse environment where the worker needs to work on a simple
lifting and carrying task. The box loads are located on the loading shelves. Worker must
carry the boxes the loading shelves to a work table, and push the box to the other workers
where they opened the boxes and placed the defect products on the conveyer belt.

One work cycle is defined as the overall time required placing 20 boxes. Boxes are
transferred from loading shelves to workers on the work table, takes 8 minutes. Each box
contains approximately 20kg equally balanced solid loads. The height of the box is 0.5m.
The worker needs 0.05 minutes to walk 4m between loading shelves and 1m high work
tables. It takes worker to exert 20N push force to transfer the box 1m across the table to
the other workers. The worker is %50 percentile male, and has a carry height of 0.8m.

This is a simple sorting task intended to show the user interface and the applications of
the Jack’s Predetermined Time Standards. One can think about more complex tasks
where package carrier companies sort fragile packages by hand and sort them on a
conveyer belt based on their priority.

Loading Shelves
Work Table \\

Conveyer Belt
P

\Wark environment
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Steps Movement Type Position
1 Lift squat
2 Lift semi-squat
3 Lift stoop
4 Carry loads
5 Lower arm
6 Push regular

Table 1 — Task Work Elements

The overall cycle is divided into 7 work elements. Next, the Metabolic Energy
Expenditure analysis will be constructed depending on Table-1.

136




Step 2: Build Human - Anthropometry Information

We need to know the worker's sex, weight, and height. This information is entered into
The Build Human dialog box holds the related input variables and helps us to build our
digital worker. Our sample digital worker will be a 5% percentile male (175.49 cm tall

and 77.690kg).

1) Go Human - Create - Custom
2) When the diolog box appear choose;
a. Type = Male
b. Height - Percentile = 50
c. Weight = Percentile =50
3) Save as.. > Name = give any name you want, ex. 50_Percentile
4) Create New

Hurman Ohbject  Utiities Analysis Modulss  Help
"ﬁ = -| a4 |:I: A @ ‘ .P. Q ai Li'“ TSB@| Sed ““” iﬁlMuveEy =
Move | @ global © docal [T e deg

[ Height [ Wei
© Female  Custom HE

= Male

o9
" Child
= = o5

[~ System Units—; | s
|weight [ig | % Pocerlile (¢ 50

|Height: [om | (ol

Com

[ Saveas. — Scale Existing
Nae | | [t [50_percentile

| fdd to Menu l Create New || el Emm'

Note = In future, you can edit your human figure by using Scale Existing command in
above dialog box by changing the anthropometry variables.
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Step 3: Metabolic Energy Expenditure - Task Entry
1) After you determine the motion elements, go;
Analysis - Task Analysis Toolkit - The Metabolic Energy Expenditure

From the NIOSH Lifting Analysis window click on the hand tool and select your
already built human.

T2 Jack 5.0.1

Ele Edit View Human Ohject Ukiities Analysis Modules Help

- N ~ g
[ Em® oi=a 4] 00 3 | =&] w—] — [ P
G BE
Picking Humam: _50_percentile Move | & global  local s | e

T3E7, TJ_Windo
I

Task Entry | Bepoits | Analysis Summary |

+
_50pecentle || ok Tine (07 hous %[ sitin 2 | Mass 3
\i/eight % A work |50 =

% Body Work [50 =
—Task Create/Edi

Categony[liits ﬂ Detail[stoop +
Task Number Task Description
Lowest Pasition Highst Position

Load " Frequencyicycle

 male  femals

—Human Attrib 'osture] %] nits:
Fill From Human |T:yr:e[min] standin A oit [mees

—Cycle

[l ask# kcal Description Freq Category = |

Save Tasks | Load Tasks | Rerurnber | Edit | Delete |

Total Task Energy [koal]
Standing Posture Energy [kealk
Sitting Posture Energy [kcall

Bent Posture Energy [kcal)

Eneray Expenditure Rate (keal/min]

Usage | Help Off | Dismiss

2) Duration;

. Cycle(min) =8
. Work Time < 0.8 hours

3) Posture & Units

e You may choose %95 standing and %5 bent for posture assignment.
e You may choose either metric or English units.
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4) Task entry variable selection;

From the Task Entry window you can start entering information about the work
elements. Example Below shows how to assign Lifting in squat position.

e You can input any task number; in this case squat lifting is identified as Task
Number 1. We use metric units; you can choose either English or metrics
units.

e Task Category is Lift in this case, and choose squat from Details pull down
menu.

e Lowest Position in this case is 0.2m, approximately the distance between floor
and the lowest shelf. And the Highest position is 0.8 m.

e Figure 1 summarizes the information entered.

|- T ask Create/E dit

Categor_l,lllifts ﬂ Detaillsquat +
T azk Mumber 1 Tazk Dezcription |Squat Lift
Lowest Pasition | 0.2 Highest Position |0.8

Load IQD Frequencyioycle |5

Add

Figure 1 — Task information
5) Add Task;

After you make your selections, click on Add Task button. This will add your specific
work element into the cycle elements list.

Mebabulic Energy Expenditure =]
Tatk oy | Reports | s Summass |

Human Allibndes Duraten Fushuael) Urals:

Pl From Husan: Cychojmin)  [& e = M
oot — @] okt [m0ron & sumg [0 2 e &
Wt 77630 ek [50 = Bont [5 2
© mae O femele 3 By Wark |50 =
Task Cinate/Edt
Categoe|litz ﬂnmﬂmw 3+
Task Numbes  [101 Task Descsiption [Sepa Lt
LowentPasiion [02 Highest Postion [08
Load ] Finquency/cycls |4
oai
Cpele Elements
Task# kool Deaciphion Fien  Catngoy Totad Tow Tigh Toad -
Pos Pos
239 Souat Lift 5 iits squat n2 na 20
-|
il |

Sarve Tasks | Load Tasks l Reruambes | Ecit | Dirdete

Summany

Takal T ach. Enesgy [hall P
Standing Pastar Encagy [keall £ 43
Sitting Podhure Eneigy [keall [0.000
Benl Pashas Ermgy ool 0401

Eneagy Espendhae Rote foesbimnd  [Tzng

You should observe that when you add a work measurement Jack automatically outputs
an energy expenditure summary and energy expenditure rate as highlighted on lower left
side of the window.
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Step 4: Metabolic Energy Expenditure — Analysis Summary

Metabalic Energy Expenditure

TaskEntyy | Eepots | Lndysi Surrméry|
: !

Pastefz)

Task Nunber (106 Task Descipion |ushes

Farce il Frecuency/cycle |20

Fifin e D) B smtig® 2 0t s &
|50 percente ﬂ otk Tine <= 81 hout ﬂ Siling |[|_: [ P
Veipt 176 4ok E: Bt Iﬁ_:
Conde (o | ypo ik 2
-
Tak Create/Edi
o !—E [enhtopii3n &

Benl Posture Erzrgy [kedl)

EneigyE woendit e Rate (kealmit) m

SardigPosucEregplical 54

Siting Pocture Eneigy (keal) 0000

401

Metabalic Energy Expenditure

Task Entiy | Repotts | Analysis Summay

Disence. 1
Add
i 1
2 1378 SemifyuatLit 5 lits setsqudt 04 ()
i 14 Stooplit 5 lits doep 0f 08
I BI% Camploads i caies amlergth atsices
b 034 Lowershn 2 lowess am ik} (]
b 8319 Fushes 0 pushesspuls tenchheihl (06 ) —~
| | A
Sa\‘e'am| Lnad'asks| Fenunber | Ej\l| Delte
Tote Task Energy keal} 2103

[E3

JobTile:  |Metabolic Enengy Expend Job humber |1

Locaton [Wiarehouse Analpst H. Onan Demirel
Comments: Date 08/16/2008
Duration (min: |8

Tatal Task Enerylkealy 2103

Standing Posture Energy Costkeal} £.436

Bent Pasture Energy Costfkeall 04m

Tatal Eneray Expendiurelkcal 21870

Usage| Help

1) Edit Task;

After you finish your Task
Creation, you should observe
that Energy Expenditure of
the task is highlighted.

You can change any work
elements, by clicking on the
desired element at the Task
List. When you click one, it
turned into red in color and
predefined task definitions are
appeared. You can make
changes by first clicking Edit
then Replace to finalize the
changes.

2) Analysis Summary;

You can find a detailed
summary of your work
design under Analysis
Summary tab.

From Analysis Summary
windows one can see the
Total Task Energy, Posture
Energy Costs, Total Energy
Expenditure and Energy
Expenditure Rate.

In addition, Jack informs the
user about the recommended
limits and risk of injury.
Highlighted information box
also suggest future work
design improvements.
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Step 5: Analysis — Output

Jack’s The Metabolic Energy Expenditure module develops an output source where you
can store your analysis results as a HTML or ASCII Delimited Text. In order to form an
output file click on Reports tab, fill the Report Header, choose the Report Data you want,

select the Output to file and click Output button. Then, Save your file.

Metabolic Energy Expenditure 3

Task Entry I Beports | Analysis Summarny |

— Report Header
Job Title balic: Energy Expenditure Job Mumber 1

Location ‘warehougse Analyst IH. Onan Demirel
Comments Date IUB/'I E/2008

—Hepart D ata
¥ Report Header

¥ Ernergy Summary

¥ Itemized Task D escriptions

—Dutput ta Formatted Fil

’7(: HTML € Aszcii Delimited Text

[+ Output To File W Display in Browser

Cutput... |

Usage | Help OFf | Dismis:

Task Descriptions

Subject: Male, 77.690 kg

FEnergy Expenditure Swmmary

Duration (min) ]

Standing Posture Energy (kcals) 6.436
Bent Posture Energy (kcals) 0401

Energy Expenditure Rate (keals/min) |3 424

energy expenditure rate include:

o Reducing the frequency of the lifting activities.

Jack Metabolic Energy Expenditure Report

Metabolic Energy Expenditure
H. Onan Dermirel

Job #1, Warehouse, 08/16/2006

High Low Load Time Force el Distance Slope

Task# kcal Description Freq Category Detail Pastu) Pos(m) (kg) (min)| (kg) :::)‘ji;l (m) %)
1 2915 SquatLift 5 lifts squat 0.2 0.3 20 - - - - -
2 1673 Semi-Squat Lt 5 lifts semi-souat 0.4 0.3 20 - - - - -
3 |1.048  Stoop Lift 5 lifts stoep 0.5 08 20 - - - - -
4 6725 CarryLoads 20 carties arm length at sides - - 20 | 0.05| - - 4 0.0
5 0349 Lowers Arm | 20 lowers arm 0.85 0.9 20 - - - - -
& 3319 Pushes 20 pushesipulls bench height (0.8 m) - - - - 20 - 1 -

Total Task Energy 21.033

Total Energy Expenditure (keals) 27870

The estimated energy expenditure rate for this job (3.484 kealimin) is ahove the recommended value of 2.721 keal/min, inidicating an increased risk of injury due to fatigue. This joh should be modified Ways of reducing the

o Minimizing whole hody motions (lifting, walking, clinmbing, etc.).
* Reducing the weight of the shjects being manipulated.
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NIOSH

The NIOSH Lifting Analysis tool allows user to evaluate lifting tasks based on NIOSH
lifting equations developed by a committee of experts. The NIOSH lifting analysis tool
considers posture of the worker, frequency of the lift and the couplings between the
object and the worker’s hands.

By using NIOSH lifting analysis tool users can estimate the expected weight under given
posture and lifting frequency that most healthy workers can safely lift. NIOSH analysis
tool also suggests some design changes and estimates the level of physical stress
associated with lifting task.

J3ER Jack 5.0.1
|

File Edit Yew Human Object Utilities | gnalysis Modules Help

— L = o
=2 H w© O El} ® | PeachZones.

| 30 Body Scan ...

Occupant Packaging Toolki *
[3EP TJ_Window -

Fig —

Help Index

Fatigue Analzis

Lower Back Analyzis

M anual Handling Limits
tetabolic Energy Expenditure

MIOSH

Owakao Working Pozsture Analyzis
Predetermined Time Standards
Rapid Upper Limb Aszeszment
Static Strength Prediction

Analysis Menu — NIOSH
This following example is conducted to evaluate the physical job for a worker who is

lifting a box on squat position and preparing to place it on a table in a warehouse
environment.
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Step 1: Build Human - Anthropometry Information

We need to know the worker's sex, weight, and height. This information is entered into
The Build Human dialog box holds the related input variables and helps us to build our
digital worker. Our sample digital worker will be a 5% percentile male (164.69 cm tall
and 61.590 kg).

1) Go Human - Create - Custom
2) When the diolog box appear choose;
a. Type = Male
b. Height - Percentile = 05
c. Weight - Percentile =05
3) Save as.. > Name = give any name you want, ex. 5_Percentile
4) Create New

e

rjeck  Ltilities o

aralysis dules  Help
AREE T I—

fove | % global

T

~ Tupe ~ Height ~wieight

© Femsle © Cystom HE © Custom E
i+ pale
" Child

95

£+ Percentilz G0 £+ Percentils

Height: Icm * 05

o

—Save as. —Scale Exigting..
B | Mame [5_F'ercentile Hurnan I e.-\ﬂv,l ‘

Add to Menu | Create New || Scale Existing

Advanced Scaling | Body Fart Scaling | Diizmizs I ;

Note = In future, you can edit your human figure by using Scale Existing command in
above dialog box by changing the anthropometry variables.
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Step 2: NIOSH Analysis - Setup
1) After you built the desired posture go to;
- Analysis = Task Analysis Toolkit > NIOSH

From the NIOSH Lifting Analysis window click on the hand tool and select your
already built human.

j}JMoveBy- Root — ‘ = =
‘_‘ @ global " local || den ! =

E Tack Entty | Reports | Analysic Summary |

P Human: [5_Percentie

B Task Input—

[~ Units- il
Task Nurbes |picfom 3 Janciefdeg & [Massfia %]

Deserplir: |

Posture | Frequency | Coupling |

Average Losd Mo st
Lit Drigin |
g v H: Asyrmetry: |

Use Posture:

Lift Dn

| UsePosture | ¥ H: Asyrmety:

™ Significant control required at destination

Computed Vertical Lift Distance:

Add
:-Task List— _
r Task# _ Description Avg Max 1 ;|
Load Load ¥
] | l‘
\nclude/EchudeI SaveTasksi Load Tasksi Henumberl Edili Delete
cu: [

Usage | Help Off | Dismiss

2) Task Input

e  Fill the task number and description options.

e You may also change the units if you are not going to use the metric system.
3) Posture

e Average Load =5 kg
e Max Load =7 kg

Next step is to develop Initial and Final Posture. After you developed the
postures, click on the Use Posture button to assign the postures.
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A) Lift Origin — Initial Posture (squat)

Worker starts the lifting task from squat position. The initial posture is
going to be assigned to the Lift Origin.

e

o moEll s ‘ &
deg [_wﬁ '_:?i AJ —] ;I Fogoal Coled [ oy

o [T rﬁ
4' © gobal Colocal [ by

ol 3]

camy_laad
climb_ladder
cravl

lay_on_side

peint
1each_scioss_cbslacle
urring

saw

seated_slbows

seated_shaight
seated typing
Figure: Percentile_05 seated_warking

Mave
Mave By

Snap View

Autach

Scale I hands._

Delete stand_overhead
stand_relaed
stand_straight
stand_working

1) Squat Posture
—>Right click on the human model
—>Posture
- Squat

2) Squat Posture

3) Demonstration of initial lifting
posture with a box load.
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B) Lift Destination — Final Posture (stand - working)

Worker finishes the lifting task by standing working position. The final posture is
going to be assigned to the Lift Destination.

ﬂ ___ijaay Roal

7] @ gobal © local !——'iha . !—:::“— Jg [%ﬂ MoveBy:;

s [—:}—“— b _J = global " local [—_

camy_load
climb_ladder
crawl
driving
kneel_one_knee
kresl_two_kness
lay_on_side
point
reach_across_obstacle
ruring
saw
sedted_elbows
seated_srect
seated_relaxsd
seated_straight
seated_typing
Figure: _5_Percentile e

| shovel
Moeve

Move By el

stand_am_extended
Snap View stand_am_span
Attach
£ Scale..
Delete
Save stand_relaved
stand_straight

Dizplay
Hie e e

Create Eye Wind
12818 Eve windm walking_double_support

walking_single_suppart

1) Stand Hands Ahead Posture ith
—>Right click on the human model = | S . 1

—>Posture
—>Stand_hands_ahead

2) Stand_hands_ahead posture

3) Demonstration of final lifting
posture with a box load.
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Jack Jack 5.0.1
i

Eile _Erlil' Wic  Human  Ohieck  RliFes  Analecic Modoles Heln

’7 NIDSH Lifting Analysis x|
=

Taszk Entry | Beports | Analyzis Summary |

Humar: |_5_F'ercentile ﬂ’.{"'.ll
[ ]
i — T azk [nput

Lt
Task Number I1 ’;ist:lcm ﬂ.ﬂ.ngle:ldeg ﬂMass:lkg g‘

Description: INIDSH Lifting Analysis [sguat - stand)

Posture | Frequency | Coupling |
Average Load: |5 i aximum Load: I?I
— Lift Oirigiry

Usze Posture

W | 22832 H:|57.007 Asyrnrnetny: ID.D48

— Lift Drestination

Use Posture | W |95.812 H:|31.566 Asymnmnetn: |2.44B

v Sigrificant control required at destination

Computed Yertical Lift Distance: |?2. 98

Add
— Task List
Task#t Description Avg Max [~]
Load Load t
«| | »

Include/Exclude | Save Tasks | Load Tasks | Renumber | Edit | Delete

CLI: ]
Usage | Help Off | Dismiss

Figure 1 — NIOSH Lifting Analysis Window

After you assigned the postures by Use Posture button, now you should observe the
changes on the NIOSH Lifting Analysis window (Figure 1).

We have finished the Posture tab. Now we need to input other information about lifting
task features from Frequency and Coupling tabs.
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4) Frequency

27 Jack 5.0.1
gt

File Edit %iew  Human  Chiect [Hibes  nalsic  odiles  Heln
NIOSH Lifting Analysis
| =

Task Entry | Feparts | Analysis Summary |

Humar: |_5_Percentile

~Task Inpu
U

Task Mumber [1 Distom | % [ange:fdeg ¥ |Mass[rg |

Desciption:  [NIOSH Lifting Analysis (squat - stand]

Pasture | Freguency | Coupiing |

I Job consists of nor-continous work cycle (heavy work altemating with rest periods]

Lift rate in the 15 min cycle [iits/min;: |4

“work Schedu
’TJmnlenupled wark time (hrs). 4

Recovery Time (hrs] 1 Ex: sitting at desk. light
assembly
Derived work time ratio |o250
Derived wark duration rating [iong
Add
~Task Li
Task# _ Description Ava Max [
Load Load o
< | 3

Include/E xclhude: | Sawe Tasks | Load Tasks | Renumber | Edit | Delete |

—

CLI:

Usagel Help mr| Dismiss

Figure 2- Frequency

5) Coupling

TReF Jack 5.0.1
ik

File it Mirw  Himan  Ohiert ites Anabss bodiles Helo
NIDSH Lifting Analysis

TaskEnty | Beports | dnalysis Summary |

=

Human: |_5_Percentie

Task Inpul

Ui
Task Number [1 |E)\st.|:m & |angle g & |Mese:fia g|
Description:  [NIDSH Lifing Analysis (squat - stand)

Fosture | Frequency | Coupling

Object Typ
’7(? Container ¢ Loose Dbject |

Cartainer

Container Container

& Dptmal  ~  Poor ‘

Grasping
Olptimal Optimal - 90deg.
’7(_ Handles * Handholds/cutouts < fingers

Derived hand coupling rating |fait

i Task L

Task#t

Description

L=«

| |

Include/Exclude | Save Tasks | Load Tasks | Renumbar | Edit | Delete |

Figure 3- Coupling

Figure 2
Lift rate in the 15 min cycle (lifts/min): 4
Work Schedule

Uninterrupted work time (hrs): 4
Recovery Time (hrs): 1

Figure 3
Object Type: Container
Container

Size: Optimal Container
Grasping: 90deg fingers
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Step 3: NIOSH Analysis — Analysis

[3E7. Jack 5.0.1

File  Ecit Mimm  Hiran Chiect | Fiities  Anahesic Madiles  Heln
o ETT— x4
~
‘ = Task Entry | Reports | Analpsiz Summany | 1) Add Task
Human: |_5_Percanl|la ﬁ"’)
|ackiTd
e i Task Input

e After you have filled the
necessary information in
Posture, Frequency and
Coupling tabs, return to the
Posture tab under Task Entry
tab and click Add.

Urt;
Task Number I1 o |EJ|st:|cm g!—\ngle:ldag gMass: kg g|
Description: |NIDSH Lifting Analysiz [zquat - stand)

Posture | Frequency | Coupling |
Average Load, |5 b aimum Load: I?

Lift Origiry
’7Use Pasture | V:|22 832 H:|57.007 Bzprmetiy: ID.U48 ‘

i Lift Destination
Use Postura | W |95.812 H:|31.566 Bzprmetiy: |2.44B

¥ Significant control required at destingtion

Computed Vertical Lift Distance:; I?Z.SS

» You should observe that
Task List window is
activated after you click
Add button.

Add
—Task Li
TaskH Descrption Wi~ e After you click Add, click on
Load Load b
| MIOSH L Al e - 5 ) i the Include/Exclude button to
- | activate the current lifting task.
‘| | 5]
Includef’Echudal Save Tasksl Load Tasksl Henumball Ed\tl Deletel ] > You ShOUId Observe that
L:  [1.560 FwL:[3.20 LI and RWL variables

Usage HeIDfol Dismi. 1 are hlghllght&d

Jacl:hili591
;‘t Mozt nting analysis A 2) Analvsis Summar
": Task Entry F\Epls | el Summary ) y y
ﬂji;}ij — e Analysis summary window
e e shows each design variables
e with corresponding values.
:'ask LC HM VM DM AM CW FM FIRWL STR| «
1 23 044 088 100 0% 710 220 ° AISO, the hlghllghted bOX ShOWS

the information about the stress
information and future design
improvements.

< I
L:  [1.560 Awl:[3.20

ction: The load w. i greater than the recommended limit for this task. Some healthy workers would find this jobl
physically stiessful. The following job modifications are suggested.

HHM: Bring the load closer to the worker,
Fhi: Reduce the lifting frequency rate and/or provide longer recovery periods
AYM: Bring the origin and destination of the It as close as possible
to the relaxed standing khuckle height. 2

Usage | HelpOn =
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Step 4: Analysis — Output

Jack’s NIOSH Analysis module develops an output source where you can store your
analysis results as a HTML or ASCII Delimited Text. In order to form an output file click
on Reports tab, fill the Report Header, choose the Report Data you want, select the
Output to file and click Output button. Then, Save your file.

>
Taszk Entry | Reports | Linalpzis Summary |
—Report Header
Jab Title Lifting T azk Job Murmber |1
Location " arehouze Ainalyst H. Onan Demirel
Comments zquat - stand [ate 0841372008
—Report Data

v Repart Header
¥ Analpsis Summanyg

[V Itemized Task Descriptions

—DOutput to Formatted File

’75’ HTML © Ascii Defimited Test

¥ Output ToFile v Display in Brovwser

Clutput...

Uszage | Help O | Dismis

Lifting Task

H. Onan Demirel

Job #1, Warehouse, 08/13/2006

squat - stand
L) .
Task Desriptions
Task# Description Avg. Load Max. Load O.H. | 0.V. DH DJV. Dist 0.A. DA. F Dur. coupling
1 NIOSH Lting Analysis (squat - stend) 5 7 57.007/2283231566 95.812(72.98/0.048 24464 4 | far
Summary

Task# LC/HM VM DM AM|CM FM FIRWL STRWL FILI STLI
[ 1 |23/044/084/0.88]1.00/095 710 | 320 (099|136

CLL RWL:3.20

Action: The load wt. is greater than the recommended limit for this task. Some healthy workers would find this job physically stressful. The following modifications are suzgested:

o HM: Bring the load closer to the worker.
o FM: Reduce the lifting frequency rate and/or provide longer recover periods,

o CM: Provide containers with handles or handhold eutouts,
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Ovako Working Posture Analysis

The Ovako Working Posture Analysis module is a comfort evaluating tool which is based
on Ovako Working Posture Analysis System (OWAS). Users can check the comfort of
working postures and evaluate their design by calculated posture score.

The Ovako Working Posture Analysis module develops a quick report which includes

comfort/discomfort evaluation based on positioning of the arms, legs, trunk, back and the
assigned loads.

Humnan Object  Utilties | Analysis Moddles  Help

E"": o
" O o— * [ Reach Zones...

30 Body Scan ... o
Oeeupant Packaging Toolkit ¥

sTookt il
Help Indes

Fatigue Analvsis

Lower Back Analysiz

t anual Handling Limits
Metabolic Energy Expendture

'uiking Posture Analysis

Fredetemined Time Standards

Fapid Upper Limb Assessment
Static Strength Prediction

Analysis Menu — Ovako Working Posture Analysis

Note: Results and scoring methodology is based on Ovako Working Posture Analysis
System (OWAS). Check the OWAS guidelines for further analyses.
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Step 1: Build Human — Posture

Please check the Static Strength Prediction and Lower Back Analysis help documentation
for the development of the human posture. The exact same human model is used in this

samon Qhiect (RSt | fnabvss Modues Vel

example.

i A

e
o

archZaner
N

& = E— |
ookt ¥ J 5

gobel  kocal |

Tk

Arepsis Tooki

Step 2: Ovako Working Posture Analysis Setup — Loads

Please check the Static Strength Prediction and Lower Back Analysis help documentation
for the load assignment. The exact same loads are used in this example.

an Ohbject Ukitiss Analysis Hodues Help

ezaaRO AR

TSB Q

Sey

X
Hurnan: |_5th_percenti|e {"1'

Force Distribution Strategw: ITwo Feet él

Loads and ‘weights:
Iileftfpalm.palmcenter : global load Edit

right_palm.palmcenter : global load
Remove
Showe
Show All | Hide All | Remowve Al |
Add W'eightl Add Load Grawity |
—Show Fore:
Remove
Clear List
Show Data |
RN
[ Activate Data Collection

i

Drismizs




Step 3: Activate - Run the Ovako Working Posture Analysis

After you finish the Step 1 & 2, click the Activate tab on the Ovako Working Posture
Analysis main window. This will simulate the applied loads and the relative posture by
using OWAS guidelines.

When you click Activate, first thing you should notice is the OWAS Posture Evaluation
chart and the highlighted information box.

Ovako Working Posture Analysis

=]
Hurnar: I_Eth_peru:entile ‘il:"".l
Analyzis | Beports |
w85 Posture Evaluation
[ u [ u [ u I u 1
] 1 2 3 4

[Dwas Code: 2141]
Wafarming! This work posture will cause harmful levels of stresz on the musculozkeletal systeml

Carrective meazures must be taken az zoon az possible.

[~ watchdog

lzage | Watchdag Only | Loads & “Weights | Activate | Dismizs
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Step 4: Analysis — Output

Jack’s Ovako Working Posture Analysis module develops an output source where you
can store your analysis results as a HTML or ASCII Delimited Text. In order to form an
output file click on Reports tab, choose the Report Data you want, select the Output to
file and click Output button. Then, Save your file.

Ovako Working Posture Analysis

E3
Human: |_5th_perc:entile ﬂ

Analysis I Bepoarts |

—Report Header

Job Title WwWPA_example Job Mumber |4

Locatian Analst H. Onan Demirel
Comments 0'wPA_Male Sthperc_44 Date 04 Aug 2006
—Fieport Data

¥ Feport Header

v Posture Summary

—Dutput to Formatted File

’75' HTHL

0 Azcii Delimited Text

¥ Output To

Qutput...

File [ Display in Browser

Uzage | *Watchdog Only | Loads & Weights | Activate | Dismiss

OWEA Male_Sthperc_44 51

DWAS Posture Evaluation

Jack Ovako Working Posture Analysis Report

OWPA example

H. Onan Demirel

Job #4, , 04 Aug 2006

0 1 2 3

(Owas Code: 2141)
Warning! This work posture will cause harmful levels of stress on the musc

Corrective measures must be taken as soon as possible.

uloskeletal system!
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Predetermined Time Standards

The Predetermined Time Standards tool allows users to predict the required time to
perform a task. Users can divide the task into set of motions and assign times based on

MTM-1 (Methods-Time Measurement)
By using the Predetermined Time Standards tool users can;

e improve the cycle times

e evaluate alternate work methods

e design workbenches

e decrease the excess time to perform a task.

328 Jack 5.0.1
il
File Edit Yiew Human Object Utilities | analysis Modules  Help

—_ k o] Fey
= H w @ EIE % |/ Reach Zores...
3D Body Scan
Oecupant Packaging Taalkit *

Help Index

Fatigue &nalyziz

Lower Back Analysiz

I atwsal Handling Limitz

I etabolic Energy Expenditure
MIOSH

Owako Warking Posture Analyziz
Predetermined Tin dz
Rapid Upper Limb Azzezsment
Statiz Strength Prediction

Analysis — Predetermined Time Standards

This following example is conducted to demonstrate how Jack’s Predetermined Time

Standards can be used to evaluate a simple sorting task.
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Step 1: Workplace Layout — Parts Movement Operation

The workplace is a warehouse environment where the worker needs to work on a simple
sorting task. There are four circular objects on the top row of a work board and four
circular holding places. The worker has to take the objects on the top row and place it to
assigned location on the bottom area of the work board. At the end of each assigned task,
worker needs to press down the buttons. (Figure 2)

This is a simple sorting task intended to show the user interface and the applications of
the Jack’s Predetermined Time Standards. One can think about more complex sorting
task where workers on the automotive assembly line pick fasteners and place them into
the right location.

Assigned location \ , Circular Objects at
at the bottom area . the top row

Figure 2 — Work board

156



Figure 3 — Motion Assignment Layout

MTM Analysis For: Parts Movement Operation

Element 1: Pick up parts from top row and move to bottom area.

Left Hand

Motion Description

Right Hand

Break Contact

Motion Description

Reach for Object 1

Break Contact

Reach for Object 4

Grasp Object 1

Grasp Object 4

Move Object 1 to A

Release

Move Part 4 to A

Reach for Object 2

Release

Reach for Object 3

Grasph Object 2

Grasp Object 3

Move Object 2 Close to B

Move to Exact Location

Move Part 3to B

Position

Release

Release

Reach to Button

Press Down

Reach to Button

Press down
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Step 2: Setup Predetermined Time Standards - Task Entry
After you decide the motion assignments, go;
Analysis & Task Analysis Toolkit = Predetermined Time Standards

From the Task Entry window you can start entering your motions and task definitions.
Example Below shows how to assign Reach for Object 1 (R9D).

1) Task entry variable selection;

e You can input different Element Number and Task Number. We use the
default setting in this case.

e We use English units; you can choose either English or metrics units.

e Fundamental Motion is Reach in this case. You can choose any other motions
from the Fundamental Motion pull down menu.

e Reach Case is option D. Again, choose any other option from the Reach Case
pull down menu.

[ ]

You can choose any other options depending on the motion preferences
depending on the selected Fundamental Motion. In this case, we specify the
Distance Motion, Hand Motion Type and selected hand.

ime Standards i Predetermined Time Standards =]
Tack Enty | Reparts | analysiz Summan w | Eepors | analysis Summary
Elemerthumber [0 | Task Number: [100 Units: | Englsh = Element Number.  [10 Task Number.  [110 Units:  English =1
Task Diescription: [ MTM Analysis far Parts Movement Dperatian Task Desciiption: |
Fundamental Motion:  Fi. Aleach — Fundamental Motion: R, Reach —
~Reach Task D —Reach Task Definitio
Reach C Reach Ca:
[ D. Reach to a very small object o where accurate grasp is required. —_ | | ’7 A Reach to object in fized location. or to obiect in other hand or on which other hand rests. — I |
Distance Moved (in} [4 Hand Motion Type: 1. Mo hand mation at beginning or end. —1 | Distance Moved [in]. I Hand Mation Type: 1. No hand metion at beginning or end. —i I
@ LeftHand " Right Hand I~ Outside Area of Normal Yision @ LeftHand € Right Hand I~ Dutside Area of Normal Visian
Add Task | Update Task | Add Task | Update Task
Task L ~Task Li
Fask Descripti Cod Sublask EneE Fask Description Code Subtask Element = |
= Srenpen o Time-TMU  Time-TMU | Time - TMU  Time - TMU
0100 MTM Analpsis for Parts Movement RID 12.2 122
Operation
« | 4 [ B
Save Task File... | Open Task File... | Renumber Tasks | Delete Selected Task | Sawe Task File. | Open Task File.. | Renumber Tasks | Delete Selected Task
- Cycle Summar - Cycle Summar
% Skiledworker " Novice Warks TimeUnitss € Second & TMU = Skiledworker ¢ Novice Wark Time Urits: ~ ( Second
Total Time: 0.0 TMU Total Time: 12.2 TMU
\ 1
Usag

2) Add Task;

e After you make you selections, click on Add Task button. This will add your
specific task with time measurements. You can use either TMU or seconds as
time units.

e Also you can select between Skilled Worker and Novice Worker depending on
your work design.
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Step 3: Predetermined Time Standards Analysis — Analysis Summary

Predetermined Time Standards <

TaskEntiy | Beports | Andbsis Summary |

10 Task Mumber: 110

Task Descriptior: ||

Fundamental Mation: R Reach —

Units. English —

Element Mumber.

—FReach Task Definition
Feach Ca
’7 D. Reach to & very small abiect or where accurate grasp is required =1 | ‘
Distance Moved (in): [3 Hand Motion Type: 1. Mo hand mation at beginning o end, — |
€ LeftHand ' Right Hand I~ Outside Area of Normal Vision
Add Task | Update Task |
~Task L
Task Description Code Subtask Element | ]
Time - TMU  Time - THU
10100 RID() 122
10,110 RD( 00122
10120 GIE[) 35(35)
10,130 GIE(] 35
10,140 MEB() 29
10150 MEB(T 0089
10160 ALIM 20
47I B B S I »
Save Task Fie... | DOpen Task File... | Fenumber Tasks | Delete Selected Task |
~Cycle Summar
@ Skiledworker " Moviee Worker TimeUnits: ¢ Seconds & TMU
Total Time: 74.1 TMU

{1

miss

Predetermined Time Standards E|

Task Entry | FReparts | Analysis Summary |
Job Title: MTM &nalpsis bor Parts Movement L Job Number: |1
Location: Warehouse Analyst H. Onan Demirel
Comments Date: 0841442008
nalysis Summary
Mumber of Subtasks: 22
Humber of Elements: 1
Task Motion Type Total Humber Time - THU =
Feach E 26.9(53.8)
Mave 4 165 (30.9)
&pply Pressue 2 106[21.2)
Girasp 4 1051400
Pasition 1 BE[5E
Release 5 40(8.0
1| »
Total Time: 74.1 TMU
{ 2
Usage T Tiemiss

1) Update Task;

After you finish your Task
Entry, you should observe
that Total Time is highlighted.

You can change any motion,
by clicking on the desired
motion at the Task List. When
you click one, it turned into
red in color and predefined
task definitions are appeared.
You can make changes and
click Update Task to finalize
any change.

2) Analysis Summary;

You can find detailed
summary of your work
assignment with task motions
under Analysis Summary tab.

One can see the defined task
motions, total number of
motions and the time length
of each motion type.
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Step 4: Analysis — Output

Jack’s Predetermined Time Standards module develops an output source where you can
store your analysis results as a HTML or ASCII Delimited Text. In order to form an
output file click on Reports tab, fill the Report Header, choose the Report Data you want,
select the Output to file and click Output button. Then, Save your file.

Predetermined Time Standards |
Task Enty | Reports | Analusie Surmmany |
—Report Header
Job Title: MTH Analysis for Parts Movement C Job Mumber: |1
Location: warshouse Analyst H. Dnan Demirel
Comments Date 08/14/2006
—Report Data

¥ Fepart Header
¥ Analysis Summary

¥ Itemized Task Descriptions

—Dutput to Formatted

& HTML © Ascii Delimited Text

¥ Dutput to File ¥ Display in Browser

Output |

Usage | Dismiss

=
Jack Predetermined Time Report
MTDNM Analysis for Parts Movement Operation
H. Onan Demivel
Job #1, Warehounse, 08/14/2006
Task Descriptions
Task Description| Code |Subtask Time - TMU Element Time - TMVIT
10.100 RIDOD) 122
10.110 ROD() 0.0 (12.2)
10.120 G1BE 3.5(3.5)
10130 GIB®M) 35
10.140 MEBM 8.9
10.150 MEB) 00@ED
10.160 RL1M 2.0
10.170 RL1() 00 @
10.180 R5D{) 3.4
10.190 R5D() 0.0 @4
10.200 G1BE 0.0 (3.5)
10210 GIB®) 35
10.220 MFCE) 7.6 (11.1)
10,230 L0 SC (I 00 @
10.240 EL2(r) 0.0
10.250 RL1(M 0.0 (2.0)
10.260 P1SEM 5.6 (5.6)
10270 RLIM 20
10.280 R3A0) 53 -
10.290 R34 0.0(5.3
10.300 APAD 10.6
10.310 APAMD 0.0 (10.6) 74.1
Summary

Number Of Subtasks: 22
Number Of Flements: 1

Task Motion Type |Total Number Time - TV

Reach 6 26.9 (53.8)
Move 4 16.5 (30.9)
Apply Pressure 2 106 (21.2)
Grasp 4 10.5 (14.0)
Position 1 5.6 (5.5)
Release 5 4.0 (2.0)

Skilled Worlker

Total Time: 74.1 THMT
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Rapid Upper Limb Assessment

The Rapid Upper Limb Assessment module is an evaluation aid for workers who under
upper limb disorder risks. This module is based on Rapid Upper Limb Assessment
(RULA). Users can select the working conditions from Task Entry tab and then evaluate
their design aspects.

The Rapid Upper Limb Assessment module forms a quick report that includes posture
rating, muscle use, weight of loads, frequency and task duration.

eV Jack 5.0.1
- |

Fle Edt View Human Object Ublies | Analysis Modules Help

ﬁ' H ® E—_ Q { Reach Zares...

D Body Scan ..
Occupant Packaging Toalkit ¥
it 4

Jﬂr'ﬂl‘ TJ_Window ack Analys
ol —

Help Indesx

Fatigue Analysis

Lower Back dnalysiz

Manual Handing Limits
Metabalic Energy Expenditure
NIDSH

Ovaka Warking Posture dnalysis
Predetemingd Time Standards

Rapid Lpper Lim

Static Strenath Prediction

Analysis Menu — Rapid Upper Limb Assessment

Note: Results and scoring methodology is based on Rapid Upper Limb Assessment
(RULA). Check the RULA guidelines for further analyses.
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Step 1: Build Human — Posture

Please check the Static Strength Prediction and Lower Back Analysis help documentation
for the development of the human posture. The exact same human model is used in this
example.

Step 2: Task Entry - Setup Rapid Upper Limb Assessment (RULA)

Note: You don’t need to assign loads in this analysis module. However, you need

to form a posture.

After Step 1, go to Rapid Upper Limb Assessment module and use the hand tool

to select the already built human

body.

Select the corresponding pre-defined choices (depending on the nature of your
work design) from Task Entry form as shown below. In this example Task Entry
choices follows the below figure.

Humar: |_Sth_percentie Iy

Body Group & Loading (Am, Wiist]
[~ Muscl

fe: L ~Forces and L
¢ 2kgintemittent load

& 210 kg intermittent load

~ 210kg staticload or 210 kg
repeated load

ArmSupport [ Am Supported b

~Legs and Feet

 Seated. Legs and feet well supported. ‘Weight even.
' Standing, weight even. Floom for weight changes.

" Legs/fest not supported. “weight distribution uneven,

~ More than 10 kg static. Shock

Body Group B Loading (Neck, Trunk)

~Farces and L
< 2 kg intermittent load

& 210 kgintermitent load

o~ 210knstatic load o 2-10 kg
repeated load
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Step 3: Analysis Summary

— Grand score

After you made your choices in the Task Entry tab, click on the Analysis tab to activate

the Rapid Upper Limb Assessment (RULA) analysis. This will simulate your Task Entry
choices relative to the posture.

When you click Analysis Summary tab, posture ratings, muscle use and Force/Load
analysis is developed for Body Group A (Arm, Wrist), Body Group B (Neck, Trunk),
Legs and Feet. In addition, Grand Score is calculated as seen in figure below. In this
example, Grand Score calculation suggests a design change.

4a 008

TSBQ| Fig _¢||

i‘nj MoveBy:  Foal

gobal Colocal [ o] de

_Al

Comments:

[ Body Group A Pasture Rating
Upperaim: 3

wfrist:
Wit Twsist: 1

Total B

~Bady Gioup B Posturz Rafing

Neck: 1
Trunk: 3

Total &

Muscle Use:
es p
Force/Load:

Ams Mot supported

Action repeated mors than 4
timi e minute

2-10 kg irtermittent load

Muscle Use:  Action repeated more than 4

times per minuts

Forcedload: 210 kg intermittent load

~Legs and Feet Rating

Standing. neight sven, Fioom

for weight changes

Update Analysis

Usage | Dismiss
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Step 4: Analysis — Output

Jack’s Rapid Upper Limb Assessment (RULA) module develops an output source where
you can store your analysis results as a HTML or ASCII Delimited Text. In order to form
an output file click on Reports tab, choose the Report Data you want, select the Output to
file and click Output button. Then, Save your file.

E
Tazk Entry | Reports | Analyziz Summary |
—Report Header
Job Title: RLA_example Job Mumber: |5
Location: Analyst: H. Onan Demirel
Comments: RULA_Male Sthperc_4:  Date:
—Report Data
¥ Fieport Header
¥ Analysiz Surmmary
—Output to Foimatted File
| & HTML ¢ Ascii Delimited Text
[+ Output to File [+ Display in Browssr
Output |
Uszage | Dismiss

Jack Rapid Upper Limb Assessment Report

RULA_example
H. Onan Demirel

Job #5,

RULA Male Sthperc_d4.5
Analysis Summary

Body Group A Posture Rating
Upper arm: 3

Lower arm: 3

TWrist: 1

TWrist Twist: 1

Total: &

Muscle Use: Action repeated more than 4 times per minute
ForcefLoad: 2-10 kg intermittent load
Arms: Mot suppotted

Body Group B Posture Rating
Meck: 1

Trunk: 3

Total: 5

Muscle Use: Action repeated more than 4 times per minute
Force/Load: 2-10 kg intermittent load

Legs and Feet Rating

Standing, weight even. Room for weight changes

Grand Scove: 6

Action: Investigation and changes are required soon.
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Static Strength Prediction

0 bk 0.4
L
Fle Edt Vew Himen Obiect Lbfties | dnalyei Moddes Heb

& H ® 0 ;I:Q | BoahZmes. - MMWGB“ e ’_
30 Bodyean.. Hoe| gl {° hed in; degz’_

Occupent Pachagng Took:

L TJ Window e

Fainue Analysis

Lower Back Andlsis

Marua Hardling Limks
Welatioic Eneroy Expene

NIDSH

Ovao Working Fosure el

Predelemined T Standards

Rapid Unpes L &ssessmert
fo

Analysis Menu - Static Strength Prediction

The Static Strength Prediction tool provides an approximate strength prediction for many
job simulations. Static Strength Prediction tool can be applied in the evaluation of the
physical job and workplace design.

The user can form real human postures and assigns loads to the manikin depending on the
needs of the work environment. This job simulation application enables users to analyze
the posture parameters, male/female anthropometry, forces and moments exerted on the
manikin. In addition, the output report includes strength performance percentages of the
men/women, capability chart, calculated joint angles, and highlighted body segments.

This following example will be conducted to evaluate the physical job for a worker who
is lifting a heavy box and preparing to place it on a dolly in a warehouse environment. In
order to make a realistic posture and joint angles estimation, a snap-shot form a real
working environment will be used. After that anthropometrical variables will be selected
and desired loads will be applied. At the end, complete analysis and a final report will be
developed for evaluation.

165



Step 1: Build Human - Anthropometry Information

We need to know the worker's sex, weight, and height. This information is entered into
The Build Human dialog box holds the related input variables and helps us to build our
digital worker. Our sample digital worker will be a 5% percentile male (164.69 cm tall

and 61.590 kg).

1) Go Human - Create > Custom

2) When the dialog box appear choose;
a. Type = Male
b. Height - Percentile = 05
c. Weight = Percentile =05

3) Save as.. > Name = give any name you want, ex. 5_Percentile

4) Create New

A

Human Obiject  Utilitie

W Hui 25 Analysis Modules  Help
§j| = & |§I: “ ®| &2 £ Li—'|"rss| Fig —4”

— Type
 Female

i male

" Chid

Wieight: Ikg

— Spstem Units

Height: Icm

—Height

" Custom

% Percentilz

a5

&0

+ 05

ol

—wieight

1+ Parcentils

© Custom WE

Save as...
= Mame [57F'ercenti|e

Add to Menu l Create New ||

I

Scale Existing...
Human

Scale Existing |

Adwanced Scaling | B ody Fart Scaling |

Note = In future, you can edit your human figure by using Scale Existing command in
above dialog box by changing the anthropometry variables.

]

tove | & global
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Step 2: Posture — Joint angles

1) Control Torso

Human Conkrol

Human: |_5_F'ercenli|e

)

B ehaviors

tanipulation

Control Torso

— Type:
" hold orientation % release

= keep wertical

™ Keep Torso Centered

—Bend Params:

' bend from waist input parameters

" cunl from neck.

Dizrmizz

B ehavior Summarny

Human Control |

Hurman: I_S_F'en:enhle

=5

b anipulation

Eend Torso
Type
% bend from waist  © input parameters

= curl from neck

I™ Keep Torso Centered

Flexideq] | 1 [ |28
Aeialideal [ 1 ] oo
Latidey | 1 [ oo

Behavior Summary | Drizmiss |

2) Balance Control

Human Conktrol
= fuman Conkrol

Hurnan: I_S_Percentile

Behaviors

Control Foot - right

=4 Human: |_5th_F'ercentiIe

b anipulati .
SilEE e Behaviors

Contral Foot - left

Tupe:
" hold rel. o humnat

" haold rel. bo object

" hold rel. to world

© fallow left foot

lo

— Type:

elease

" hald rel. to object %

= hold rel. ta world

Eehavior Summary

Drismiss

" hold rel. to hurman € follow right foot

BEehavior Surnmary Dizrizs
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3) Adjust Shoulders

Adjust Joink

X

fidjust |

Jaint: |_5lh_Percenti|e.Iefl_shoulder m

Dismiss

4) Adjust Elbows

«djust Joink

X

Joint; |_5th_Pelcenli\e.Ieﬂ_elbuw

Adust Disrriss

[

Adjust Joint - _5th_Perce

x|

Joint; |_5th_Percenti|eIeft_shoulder ﬂ

Connects fram left_clavicle Jateral to
left_upper_arm.proximal

One jointin & coupled joint complex

Z(deg) | L oo
1085 s
iy | _L| [07
480 1809
Yideg) | ) jaoo
14 18756

Disriss |

Adjust Joint - _5th_Perce

Joint: |_Bth_Percentile left_elbow ﬂ

Connects from left_upper_arm.distal to
left_|ower_arm proximal

Yideg | _||

00

200
1420

Dismizs |

Note = Redo 3" and 4" step to adjust right shoulder and right elbow. Keep the angles

Same.
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5) Adjust the Left Hip

Adjust Joint

z
Juivt: | Gt Percentle lft_hin ’E it |_5th_Percentle e_hip ﬂ

Conngects from lower_torsa.lhip_lateral to
[eft_upper_leg.proximal

Z(deg) | N [02
500 400
Xided | _LJ [03
100 00
Viged | _L] |40
70 170

tidjst

- Dismiss

Adjust Joint - 5th_Perce X

Joint; |_5th_Percenti\e‘Ieft_knee ﬂ

ronnects from [ef_upper_leg distal to
[eft_lowet_leg.proximal

Yieg | _| | |50

00 1602

At | Dismiss| o
- Digrmizs |

Note = Redo 5™ and 6 step to adjust right hip and right knee. Keep the angles same.
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7) Adjust the Left Ankle

Joint: I_Eth_PercentiIe.Ieft_ankle m

Adjust | Dizmizs

8) Final Posture

duman Object Uilties | analysis Modules Help

=3 ot &
™ & |- & { Reachzones
Ocoupant Packaging Toolkit ¥
Task Analysis Tooki »

@ n

Adjust Joint - _5th_Pere

Joint: |_5lh_PercentiIe.Ieft_ankle

left_foot proximal

5.0 630
330 30

796 250

Connects from left_lower_leg.distalto

Z [deg] [iz "}
A [deg] E
¥ [ded) I IU.U

- Disriss |

i‘ﬂMweBy oot —i
Move | @ gobal ©loeal [ |k

- -
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Step 3: Static Strength Prediction Setup — Loads

1) After you build the desired posture go to Analysis - Static Strength
Prediction. From the Static Strength Prediction window click on the hand tool and select
your already built human.

be o= a| 0 0 25 =@] ] — [ - WS EEE|
Move | @ global € lacal f‘_&?ll ﬁl :::“

famen: _Sth percentile

Static Strength

| Bepats [ Graphs | watchdogs |

[~ Human Attribut

1
| Gender: Height [em): weight kgl |

~Strength Capability

Percent Capable Summany

Elbow

Shoulder -

T
50
Percent Capables (%6)

Usage | Wwatchdag Only

2) OPTIONAL! Next step is the Load & Weights selection. You don’t need to create a
solid load or a CAD object. You can assign the loads as vector forces to a specific point
on the human body. However, it may be useful to show a box load for presentation
purposes, but is optional.

You can create a box type object in several
different ways. The easiest one is;

Object - Create > Rectangular Solid
Enter values, height, width and depth.

After you create the solid box, manually drag the
box to the position respect to the human posture.
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3) Now, we will assign the load as a vector force to the human model’s hand.

1. Click the Loads & Weights tab on the Static Strength Prediction window. Loads &
Weights window will appear as shown below. Keep the Force Distribution
Strategy = Two Feet. This will distribute the loads symmetrically in both feet.

N0 sE=e

seg — — |V e T B
v;l ©odobl Colocal [ e 03] 3

Sl Loads and Weights i x|
tnalysis | Bepots Human |5t percentie ﬁ]

Force Distribution Stiateqy: | Two Feet *
|’Human Attibutes— b ;l

|Gende [l F | Loads andeights:

~Shength Capabilty ¢

Elbow

i Showdll | Hidedll | Removedl
Shoulder
AddWeight| Addlead | Gravis

Torse
—Show

Remove
Clear List

Show Data

eI

™ Activate Data Colection

Disrniss:

Usage | Watchdog Only | Loads & Weights | Activate | Dismiss

2. Click Add Load, Static Strength — Load Editor box will appear automatically.
3. Select the Hand tool and click on the center of the human hand. (palmcenter).
If you can’t select the palmcenter, manually drag & zoom human body.

sn Object Lbltiss Anslysis Moddles Help

vl =g g "m0 L] [ iw R
E ® G oE & @ Y TS Site —i Movo By liFoe: G
g Site: _5th percentile.left palm.palmcenter Move | & dlobsl € local by | dea

Humar: [_5th_pen

Analysis | Reports

[~ Human Attibutes —
;_Gandsl male r [

 Strength Capability *

Site: | !

Elbow

2 | Shoulder o

Torso -

T
100

Usage | Watchdog Only I Loads & Weights ; Activate J Digmiss

172



4. When you click on the palmcenter, a 90 degree down force vector will appear to
represent the applied load.

lackiJack 5.0.1
o

Elle Edit Yiew Human oObject Ublkies Analysis Modules Help

EEEEREE YRR e

5. When you click on the human body, the Static Strength - Load Editor box will let

you to enter inputs. Enter 44.5N to the Magnitude box, and click Apply.

Static strength - Load Ed x|
Site: |_5th_perc:entile.Ieft_palm.palmc:enter {"‘;l
Load Type

= wieight ™ Load Wectar

Load Yector:

k agnitude: |44. 50000 newtons

®=| 0.0000 ‘=|-44.5000 ==| 0.0000

Shap To Edge: I "?!-'"Jl

[T Laocal? Adjust |

Apply | Dhizrnizs |
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6. Apply the above procedure to enter a symmetrical load (Magnitude = 44.5N) to
the other hand. Once you enter all the loads, your Static Strength - Load Editor

should include both loads.

Loads and Weights

D & Lﬂm@| | Hurnar: |_5th_peru:entile

Force Diztribution Strategy: ITWD Feet g

—Loads and “Weights:

left_palm.palmcenter : global load Ecl:
right_palm. palmcenter : glabal load

Remowe
Show
Show All Hide All Remowve All
Add Weight Add Load Giravity

—Show Force

Femowve

Clear List

Show Data

Add Joint: |

[ Activate Data Collection

Dizrnizs

i

Note = You can add/remove more loads and edit them easily by using the Static Strength
- Load Editor window. In addition, you can select different Gravity modes. In this

example default gravity mode (980.650 cm/s?) is used.
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Step 4: Activate - Run the Static Strength Prediction

After you finish the Step 3, Click on the Activate tab on the Static Strength Prediction
main window. This will simulate the applied loads and the relative posture by using
Static Strength Algorithm. (http://www.engin.umich.edu/dept/ioe/3DSSPP/)

When you click Activate, first thing you will notice is the Percentage Capable chart for
each body segment.

.‘3 Li‘il TSBQ Fig — l—ﬁ Move By, Hool — || cm hﬁhﬁl_ﬁs
i o] s [ o] i e [ l N

—Human Attriby

Gender: [male Height fem}[164.63 Weight (kg [E1.530 |

—Strength Capabilty Summar

Percent Capable Summary

Torso
Hip o

T
0 50 100
Percent Capables (M)

Usage | ‘watchdog Only | Loads & weights | AETIVE | Dismiss
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Step 5: Analysis — Graphs

Jack’s Static Strength Prediction module will develop Strength Capability, Joint Angles,
Joint Toques and Mean Strength graphs for further analysis. In order to view the graphs,
click the Graphs tab and select the graph types you want.

55P Realtime Graphs

Elbow nght

Elbow left 4

Shoulder abd right
Shoulder abd left 4
Shoulder forfback rght
Shoulder forfback: left o
Humeral rot right
Humeral rot left 5
Trunk flex/ext

Trunk lateral 5

Trunk rotation

Hip flexfext right

Hip flexfext left o

Enee flexfext nght
Enee flexfext left 4
Ankle flzfext nght

Static strength Prediction

Hurmar: |_5th_percentile

Feal Time Graph Selection
¥ Stiength Capability
v Jaint Angles
Iv Joint Tarques

¥ Mean Stengths

X
oy

fAnalysis | Beportz | Graphs ﬂatchdogml

Uzage | ‘W atchdog Only | L

oads & Weights | ACTIVE | Dizmizz

Percent Capables Angle .

alues Torque Yalues

I

Mean Strengths

Anle flefext left

LT |

=

™

1 | —
50 100 -180 -%0 0
“ D

]

1 T T T
80 180 -100 0

gl Toreue values (Nm)

Dismiss

1
100

L I
0100 200 200 400

Nm
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Step 5: Analysis — Visuals

You can see the segments under the Static Strength. You can go to the Watchdogs tab
and select the Automated Segment option. In this example Torso & Hip is highlighted as
shown below relative to the Percent Capable Summary graph.

| 10 @] o |

I | |
_} o] e e [—"EI‘ deg [—il[—f”—‘

Static Strength Prediction i

Humar; [_5th_percentie

analysis | Bispots | Grphe [ wmchdngs]

~\Watchdog
‘ " Waichdog'window [V Associated Segment

~Male Percert Capatle |
‘ Warning (% Cafs3 Limi: (% Capabl{33 |

~Female Percent Cap: .
Linit (% Capabi{75 |
- Detavits

Usage | Watchdog Only | Loads & Weights | ACTIVE | Dismiss

ﬂMuveBy Foot —

- -
Move| & gebal Colosal [y

| — -y

Static Strength Prediction

5 I Fioports | Graphs | wetchdogs |

~Huma Attribut

Gender: [male Height(em[T64.69 Weightlka) sw.5au|

 Strength Capabiity Summar
Pescent Capable Summary

Elbow -

Shoulder 4
" ﬁ

T T T T
0 50 100
Percent Capables (#4)

Usage | Wwatchdog Only | Loads & Weights | AETIVE | Dismiss
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Step 7: Analysis — Output

Jack’s Static Strength Prediction module will develop an output source where you can

store your analysis results as a HTML or ASCII Delimited Text. In order to form an

output file click on Reports tab, choose the Report Data you want, select the Output to

file and click Output button. Then, Save your file.

Static Strength Prediction

Hurnan: |75th7percentwle

Analysiz I Beportz I Graphs | ‘wiatchdogs I

[Z1x

—Report Head:

Job Title S5PP_example Job Mumber | #1

Location Analyst H. Onan Demirel
Comments SPP_Male_bperc_44.5N Date 03 Aug 2006
—Report Data

W Analvsiz Summary Chart ™ Applied Loads/Forces
W Capability summary chat W FReport Header

¥ Jaint &ngle Summarg

—DOutput to Formatted Fil

£ HTML ¢ ASCI Delimited Text

™ Outputtafie W Display in browser

Output... |

Uzage | Watchdog Only | Loads & wWeights - Dizmizs

Jack Static Strength Prediction Report

SSPP_example
H. Ounan Deanti el

Jak a1, Floor, 03 Aug 2006

Frocert Copin Sammry

Cagualiliny Susanary Chart

Trusk, Laseral Bendng
Rotaton
Hy
Elnee
Ackls

Joint Amgle Smmmary

Calculated Limb Angles  |Calculated Trusk Angles

Lt Right
Ebowiechided  (150(150 Truok Flemca 42
er Verel | 78| 78 Trusk Latersl B
er Horitontal 89 | 89 Trik: Rotation 0
tation | 0 | 0
d ok
Fon ded 135135

Azkde Incloded 90 | 90

Loade And Weight
ight_pals pscenter | Gobal Load
lell_palm palmeenter | Gobeal Loadd | (0.0

Swaegy oo Feet

Geavity (0,00, -580.66, 0.00) emsec?
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Modules

Modules menu contains the animation tools where you can build and analyze 3D realistic
motions. Animation System tool helps users to build up and playback motions in Jack.
Motion Capture — Real Time tool helps engineers to interact with the virtual
environments in real time and optimize the design features. In addition, users can assign
Loads and Weights, and use the Plug-in tools to enhance their animations.

Jack Jack 5.0.1
i
File Edit Wew Human Object Utlities Analysis | Modules Help

= B B H _______________ |
= H ‘ [ R S AL Task Simulation Builder... — | ﬂ tove By
Lnirnation System.. Murve | @ global ' local I
Motion Capture - Real-Time »
T v Loadsandweights 8

Flug-ing...

Modules Menu

For more information please check;

UGS Tecnomatix Jack
http://www.ugs.com/products/tecnomatix/human performance/jack/

Purdue University, School of Industrial Engineering
IE 656 — Digital Human Modeling for Design
http://web.ics.purdue.edu/~duffy/index656

Purdue University, School of Industrial Engineering
IE 590 — Applied Ergonomics
http://web.ics.purdue.edu/~duffy/index590D
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Task Simulation Builder

Task Simulation Builder tool helps users to quickly build animations and analyze them.
You can define actors (digital human models), objects and assign locations and postures
to them. You don’t need to manually create each motion. Jack uses shortcuts tools to
build up desired motions.

By using Task Simulation Builder tool, users can assign working tasks such as Go, Get,
Put, Move and quickly develop animations. You can switch back and forth between
Authoring and Analysis modes to observe changes in the animation environment. Also,
you can export the already built tasks to Animation System to manually create joint
motions if a custom motion is needed.

T2 Jack 5.0.1
|

File Edit ¥iew Huoman Object Wlities Analysis | Modules Help

EEHE® o

Apimation Sygtem... Move| 0 global
Mation Capture - Real-Time  #

E TJ_Windo LoadséndWeights

Plug-is...

Modules Menu — Task Simulation Builder

Following example will be conducted to demonstrate a simple Go and Move task for a
worker who is picking up a box in a selected location and moving it to a predefined
location.
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Step 1: Build Human and Object

We started the animation by creating the basic animation components; digital human
model and objects.

First, you may start with creating a human model. Anthropometry Information is not
important in this case since the purpose of this example is demonstration the animation
characteristics of Jack.

After you created the digital human model, go and create a CAD or solid object. In this
example, we use a simple solid cube with 30 cm length.

IZE Jack 5.0.1 _ o) x|

File Edt View Human Ofject Lkiities Analysis Modues Help
om E El 2 snae: casorpoim —

EEE®msEa a0 @l =~ | [ Move s ozt —
P Vove| @ gabal Colocal [T y| des e e A &

T - ol x|
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Step 2: Task Simulation Builder Window (TSB) - Setup
1) After you create the human model go to Task Simulation Builder module.
- Modules - Task Simulation Builder

The Task Simulation Builder window contains all the necessary components and tools for
the user to create simple task simulations, playback, analyze and manipulate them.

The tree structure on the left hand side lets user to dynamically observe the human,

object, location and posture creations. You can assign any of these components to your
simulation or edit them by using the tree structure.

I3EE Jack 1SB ==l x]
simulation |Mode Human Tasks Object Tasks  Actars  Resyle

B A T T

El Obiject

Bl Location

B Posture

Bl Object Posture
Bl Grasp Point

]

Playback Options

2) Create a new simulation and name your simulation. (ex. Simulation_Example)

- Simulation = New

_ o x|

ISimulation  Mode  Human Tasks  Obiject Tasks  Actors  Results

|"., 18 @ AR e | ¥ €€ 3 o» 3 B 4

Open... o
Cloze

Save..

Delete &ll Tasks

Set Initial Context
Rezet ta Initial Context
tanage Obstacles...

reate Mew Simulatio |
M ame: ISimuIatiDn_E:-campld

[ok  cancai]

b
e
q
%
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3) Create Actors, Human

- Create Actors = Create Human

MJack TSB: Simulation_Example _ O] X

Simulation Mode Human Tasks Object Tasks | Actors Results

Mode: | Authoring | Analysi > ,‘ P B oM o il @

oo ~horng R i [vShowAclorView ‘ P

B Human I’ Create Human -

B Dhject Create Object...

B Location Create Location..

= Posture Quick Actor Creation...

& Object Posture

B Grasp Point

ttew |5 )

g

A. When the Create Actor (Actor Type: Human) window appears, give a hame to
your human model and click OK.

B. After that, select your human model by using hand icon when the Edit Actor
Binding Window appears.

Actor Type: |Human Actor Type: |HUMAN
Actor Name: |Mald Actor Name: |Male

Selest a figure: [Fuman [
M Cancel

Bind After Creation? [
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4) Create Actors, Object

—-> Create Actors - Create Object

[ZEF Jack TSB: Simulation_Example -

Simulation Mode Human Tasks Object Tasks | Actors  Resulks

ode: | Autharing | Analysiz

- FEs e i
2 U Show Actor View |§ H oo o

E Human o Create Hurnan
= Male Create Object...
hurnan Create Lozation...
B Object Qluick Actor Creation...
B Location
B Pasture

B Object Posture
B Grasp Paint

=

i
+— o g

C. When the Create Actor (Actor Type: Object) window appears, give a name to
your object and click OK.

D. After that, select your object by using hand icon when the Edit Actor Binding
Window appears.

Edit Actor Binding

Actor Type: |OBJECT
Actor Name: |Cube
Select & figure: [solid @

o] canee
Actor Type: |Object

Actor Name: | Cube

Bind After Creafion? [V
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5) Create Actors, Location

- Create Actors = Create Location

MEE
Simulation  Mode Human Tasks  Object Tasks | Ackors Results
ode: | Authoring M o i v Show Actor View BB B o al iE
E Human ﬁ Create Humar...
B Male Create Object...
hurnan Create Location...
= Object Guick Actor Creation...
B Cube -
solid
El Location
E Posture
= Object Posture
[ Grasp Paint
S5oaE O Il

E. When the Create Actor (Actor Type: Location) window appears, give a name to
your location and click OK.

F. After that, select Moving Matrix option and move the coordinate icon to a desired
location. Click on Esc to exit from Move Matrix mode and click OK.

Create Actor
Actor Type: |Location

ot Name: [Losation_1

Move Matrix

186



Step 3: Task Creation, Go and Get Tasks

1) Go Task

FEE Jack TSB: Simulation_Example

Gimulstion  Mode | Human Tasks Objeck Tasks  Actors  Results

=S

ode: | Authoring | Hos u oy oM o4 b |
El Human Add Get Task
E Male Add Put Task
human Add Pose Task
El Obiect AddWait Task
H Cube Add Touch Tazk
zolid
[l Location
Location_1
El Posture
5 Object Posture
E Grasp Point

+tsw

G. When Add Task (Task Name: Go) window appears choose the Primary Actor as
the human model you’ve created. Use the hand icon to make your selection. Star

icon works for new human model creation.

H. After that, select the Location_1 for To destination.

TasType: G0

Task Hame: [Gio Task Type: o
Primay Actar [Male | 10 < Task Name:

To: [Location_1

B
Deceurs After. j -
=

To: T e
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2) Get Task

b Jack TSB: Simulation_Example
Firulation  Mode | Hurman Tasks  Objeck Tasks  Ackors  Resulks

de: | Authoring | . £y i = S E
ode: | Authoring | = L | 5 @ L Mo4d 31 » I

= Human Add Get Task
= Male Add Put Task o
human Add Pose Task
= Object Add it Task
= Cube Add Touch Task

solid

[l Location
Location_1
7 Posture

[l Obiect Posture
=] Grasp Point

R
+ + & %

I. When Add Task (Task Name: Get) window appears choose the Primary Actor as
the human model you’ve created. Use the hand icon to make your selection.

J. After that, select the Cube object as Act On choice.

K. Click Go in Occurs after option. This will assign the Get task after Go task.

Task Typs: Gt

Task Name: |Get

Task Type: Get

Py e B Tk lsne [
Acts On 2 Primaty Actr [Male: L

Acls 0| Cube :

(Go
Oceurs Afer
o < L o
] J Ocousfter

] ol

Add Task

Task Name:
Primary Actor;
dits On

Oocurs After

Task Tope: (et

(aet_Cube
Male

1

Cube
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Step 3: Task Analysis, Animation

After you’ve completed the Go and Get Task, you should observe that human actor and
assigned tasks are appeared on the Task Simulation Window as rectangular boxes.

Execute Sinulati x|

Computing actions and timing...

TREP Jack TSE
U

Simulation  Mode  Human Tasks  Object Tasks  Actors  Results

Mode: | Authoring Analyswsl =

s hbadh e

Wi wa g s

N =]

Bl Human
B Male
hurnan
BD Obiect
B Cube
solid
B Location
Location_1
Bl Posture
B Object Posture
O Grasp Point

i
+ & ogr g

T W

-

1

i | Computing actions, timing and mationhs - pleaze wait

Click on the Analysis mode (upper left corner) and activate the animation. An execution
window will appear. Wait until playback bar is activated.

ode:  Authoring || Analysiz

=

ack Jack TSB: Simulation_Example

R

Finulation  Mode  Human Tasks  ©Object Tasks  Actors  Resulks

[32ck TSB: Simulation_Example - \\Remote]
M o =

_ ol x|

_—

|—-| Get Cube |

I ,E‘ Get_Cube -~
_I W alk I i all | Bend |F|eac:h| | Arize_From_Bend I
1 2 &) 4 5

4

[»

| Current Tirne: 0.00 |

After you activate the Task Simulation Builder, a complete task sequence and playback
menu is ready to animate the given task.
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Animation System

Animation System allow user to build custom animations. Animation Systems works
similar to the Task Simulation Builder but its customized animation menu gives more
flexibility for complex object-human related animations.

In Animation System module, one can define joint motions, complete figure motions,
human and object motions. You can easily assign time frames for each motion and edit
them by click and drag manner. Once you set up the animation components, you can
easily generate an animation and control it by using the playback options.

Animation System module allows users to save their animation channelset files. In
addition, you can export your animation as Movie (mpeg) file. You can also use
Animation System and Task Simulation Builder module interchangeably.

T30 Jack 5.0,
[~ |

Fle Edi iew Homan Object Ubides Analysis | Modues Help

=~ EIT: s « R
& E .‘ ® ¢ o~ @ n Task Smulation Builder... j

Arirmatian System..

Motion Capture - Real Tme #

Loadsdndweights }
Flugns...

Modules Menu — Animation System

The following example will be conducted to demonstrate a simple human-object
interaction for a worker who is controlling a small crane.
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Step 1: Build Human and Object

We started the animation by creating the basic animation components; digital human
model and objects. First, you may start creating a human model. Anthropometry
Information is not important in this case since the purpose of this example is
demonstration the animation characteristics of Jack.

After you created the digital human model, go and insert the crane model Puma560 from
object library.

Object - Create - Figure from Library,
Click misc. library, select puma560.fig and click load.

380 T.J_Window
-

[3EE TJ_Window
—

After you insert the human body and the crane object, they overlap each other. Move the
human body in a similar position shown below.
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Step 2: Animation System Window - Setup

1) After you create the human model and insert the object, go to Animation System
module.

- Modules = Animation System

The Animation System window contains all the necessary components and tools for the
user to create custom simulations.

The timeline window holds the inputs, parameters, relations and the animation
characteristics. You can edit the timeline window in drag and drop fashion.

x|
File Coperdl General Paths Human Property Scen8NChannelset  Timeline
<4|d|| Dl Dl |D|D>|Gforwaldmlﬂ.ﬂ) [ realtime Kl_éﬂ
/1 | =
Playback Options
Timeline
window
\ Time[sec): ‘ITD 2TD STD ‘
=+ 7 =
Dismiss
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2) Create a Path

The worker’s first motion is walk. (From his original position to the crane.) We need to
create a walk simulation to animate this task. Before we initialize the walk task we need
to create a walking path. We will use create path command under paths menu.

Paths = Create Path

2ports-000m

Rl pati o [1

Modly | Algn | Delete | AddAter Va

Revese | Alnal
Ceate | New | Delte | Disniss

When you click on the create path command, the initial coordinate path appears in
the middle of the screen. We want the initial point starts from the human model.
Click and drag the coordinate system to a location close to the human model.
After that click on the Add After button on the Path window, this will add the
second path coordinate to form a straight line. The second coordinate system
appears on where you left the initial coordinate system.

Drag and move the second coordinate system to a location close to the crane.
After that, click on the Create button.
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3) Create a Walk

Now we can assign the walk task to the worker. Go and select the Path Walk option
under the Human menu. Human menu contains all necessary predefined body motions
where you can assign them with desired time lengths.

Human - Path Walk

B >oiTa 2|00 5 @ o I | Movery: | Ao
Picking Figure: pathl Move | & glebal € losal [T |

default

hurnan

=T

| ' NoAms

When the Create Path windows activated, go and select the path that was created before
by using the hand icon. The motion starts from time 0.00 and the duration time in 1 sec.
You may choose between No Arms and Swing Arms options depending on your task
characteristics. After you’ve chosen the pathl, click create to set your task on time line.

You should observe that there is a human path walk task is assigned on the timeline
window that starts from 0.0 sec and finishes at 1.0 sec.

%

Animation Window

File Control General Paths Human Property Scene  ChannelSet  Timeline

(DD o] ] 1| o 2] 1D | |5 ferwarclime: [000 T reatime x|_§||
1

group
humat |
pathwalk

|»

(22 170 zfu 370 |
—|+ < | »

Disrnisz
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4) Create a Joint movement — Human

This time we will set up a simple human joint movement. We assume that the worker is

going to activate the crane by touching the operator pad. To simulate this task, we need
assign a custom joint task to the human model. We are going to use the Joint command
under Figure menu.

General = Joint

to

“pathlpatt w0 . < gl part 0

\

ha.prti

default

Joint | Figue | Chain

[_Add Single Joint:

Connects from left_clawicle.lateral to
lef_upper_arr.proxirmal
One jaintin & coupled joint cormples

I Regrab Goal
- Curent Animated Joints

[human left_shalider

1) Click on the shoulder joint of the human model by using the hand icon. Set the
starting time 1.00 seconds and the duration is 0.50 seconds.

2) After that select on the Adjust button. We are going to create a custom shoulder
movement by using selected shoulder joint.

3) Adjust the shoulder joint on Y (deg) approximately 70.0 degrees. This will raise

the shoulder to a desired location close to the crane. Click Create button to assign

the shoulder movement.
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5) Create a Joint movement — Crane

This time we will set up a simple joint movement for crane. We assume that after worker
activated the crane pad, the crane front joint is going to level down. To simulate this
task, we need to assign a custom joint task to the crane model. We are going to use the
Joint command under Figure menu. But before doing that, we need to select the working
object, crane.

General = Figure
General - Joint

e 1) Go General - Figure,
select the crane by hand
tool.

2) Go General = Joint,
Select the front end joint
of the crane.

3) Click Adjust, and level
Down the crane joint
approximately 90 deg.

50
defaLlt

pumaBEl

TR TJ_Windo
Az

otion: ~ £¢int *:5
Velocity [constant
o s

wlon 050
default

Jont | Fique | Chain | Bran

Ak Sigl Joirk
o6l cbon [

B Joint: [pumabl ebow ﬂ

Connects frarm link2.ist to link3.prox

F FegabGod

g | JR

1350 1360

Pt Curent Aninated o

RO o o Bdust
P

Remove Al

Pl

geste | D |
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Step 3: Animation Overview

Below snapshots shows selected steps of the animation. You can watch the complete
simulation by clicking on the generate button. You can use playback tools to navigate
through the animation.

Animation Yindow

File <Control fGeneral Paths Human Property Scene  ChannelSet  Timeline
|(<1|4I| | B | ID |2 'S femwardtime: [200 [~ realime ><|—§||

Qroup 1
hurman [ 1
joint
hurnan |
pathwalle
purnabsl |
figure:
purnabsl |
joint

Timefzec) 170 270 370 |
EEE < | 5

Dismiss
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Step 4: Export Animation

After you have completed your animation you can export them in MPEG format by using
Export Animation tool under File menu.

Animation Window

File Contral General Paths Human  Property Scene  ChannelSet  Timeline

Open IS o 243 T realime 2]

Timelsec) . ‘D ZIIJ 3‘[| ‘
(=[] ‘ | ,

D

View: [T wirdaw %|
Path/Bazename: Ianimation ppm —d

File Suffix Start: ID Mumber of digits:l2
[ Rendered Images

%]

—Animatiorn
Start; IU % Frames ( Seconds

Stop: ISD ' Frames  Seconds

Resolution:| 1270 #|622  Default Resolutions: — |

—Output—————
¥ Movie [MPEG]

[ Images

[ Erwirorment files

Start | Stop | Dismissl
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Motion Capture - Real Time

Motion Capture — Real Time tools helps user to access virtual reality devices.

You can track the motions of objects or humans with a special hardware to develop
human posture. The collected data is used to develop a human posture in Jack
environment in real-time.

By using MoCap tool users can interact with the virtual design where ergonomics and

human factors issues of a new design can be evaluated.

With the help of special motion tracking hardware individual finger motions can be
captured. In the same way, head mounted displays help users to eye movements.

JRer Jack 5.0.1
|
File Edt Wew Human Object LUblities Analysis | Modules Help

T ¢

"E&

.rlﬂ'l':l! TJ_ Window
|

Airimation System..

Motion Capture - Real-Time

J

Loadséndw gights
Plug-ins...

[

Motion Capture Tools

MoCap Toolbar
YR Devices
Tracking
Grasp
Recarding

Epe Wiew Windaws

Motiondnalysia

Playhack.

Ml:uve| v g
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Load & Weights

Jack’s Load & Weights tool allow users to assign loads into their human models. This
application adds realistic load & weight assignment on a digital human model and
enhances the analysis.

Jack Jack 5.0.1

Fle Edt Yiew Homan Obect Uilides Analysis | Modues Help

= ! g y
= H ® O NE % @ ﬂ. Task Simulation Buldsr... =

Arimation System..
| Motion Captune - Real Tme #

@”_Wiﬂdﬂw Loadstndweights

Plug-ns...

Below example shows how one can apply loads to a human model. We will assign the
load as a vector force to the human model’s hand.

1. Click the Loads & Weights tool. Loads & Weights window will appear as shown
below. Keep the Force Distribution Strategy = Two Feet. This will distribute the
loads symmetrically in both feet.

fuman  Object  Lbiities Analysis Modues Help
e o4 600 45| =@ = | E—
Move | % global € local | u}ng d

Loads and Weights

Hurma: Ihuman

Force Distribution Strategu:

—Loads and wWeights:

eeeee

Show Al I Hide Al I Fermowe Al I

Add Weightl Add Load I Girassity I

B —Show Foro

eeeee

Showe Data |

Audd Jaint: |

I Activate Data Collection

]|
Drigrnizs |
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2. Click Add Load, Static Strength — Load Editor box will appear automatically.
3. Select the Hand tool and click on the center of the human hand. (palmcenter).

If you can’t select the palmcenter, manually drag & zoom human body.

EERETEETEE e

: _Sth percentile.lefr_palm.palucenter

represent the applied load.

Apply I

j}g! Move By:  Fool ::jr
Movs| & gobal © losal [T ]| dea =1
[Lo- - .ilg
N il
F site: [urnan l=ft_palm.f22 Ay

Load Tup
£ wreight % Load Wectar

Load Yectar:

r agnitude: I newkions

so= =] =]

Snap To Edge: |

T Local? Adjust

L

Dizmiss I

Clear List I

Shows Data I
add Joint: | <t

™ Activate Data Collection

Drizmis= J

St L ] | e o I

s

ack Jack 5.0.1

B
Human Ohject  LUtiitiss  analysis Modules  Help

Bl® oz 4 a0 0 a5 =] -

lack TJ_Window
a—

4. When you click on the palmcenter, a 90 degree down force vector will appear to
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5. When you click on the human body, the Static Strength - Load Editor box will let
you to enter inputs. Enter 44.5N to the Magnitude box, and click Apply.

Static Strength - Load Edik x|
Site: I_Eth_perc:entile.Ieft_palm.palmc:enter ﬂ-'"ll
Load Type

i wieight  * Loadectar

Load “ector:

kM agnitude: I-'-M. 50000 newtons

»=| 0.0000 *=|-44.5000 ==| 0.0000

Shap To Edge: I ‘?I.:"';l

I Local? Aadivst |

Apply | Drizrnizs |

6. Apply the above procedure to enter a symmetrical load (Magnitude = 44.5N) to
the other hand. Once you enter all the loads, your Static Strength - Load Editor
should include both loads.

Loads and Weights x|
Humar: |_5th_percentile T{"‘;I
Force Distribution Strategy: ITWD Fest + I

—Loads and ‘Weights:
left_palm.palmcenter ; global load E dit
right_palm. palmcenter : global load

Femowve

Shiowy

uil§

Showa All | Hide All | Femove .-’-'-.Ill

Add 'W'eightl Add Load Girawity |

—Show Force:

Remove

Clear List

Show Data

add Joint: |

[T Activate Data Collection

i

Dizmiss

Note = You can add/remove more loads and edit them easily by using the Static Strength
- Load Editor window. In addition, you can select different Gravity modes. In this
example default gravity mode (980.650 cm/s?) is used.
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How to access Jack 5 in ITAP computers

1. Go to ITAP software remote access page via https://goremote.ics.purdue.edu

2. Enter your user name and password, click Login.

2] Software Remote Log In - Microsoft Internet Explarer u[i]wl
Fle Edt view Favortes Tocls Help e

Oaa:k - @ \ﬂ \i"‘ ;‘, /VK‘Sean:h “_Favom‘.es @ reda L) - \_7 _I ﬁ @ 3

2] hitp purdue. edu/CitrixMetaF th [ B ks

P - About ITaP 1TzP People  Purdus Diractory  Taxt-Only
URDUE /g’;».f

Address

Search Keyword or Phrase |+ Search
Information Technology at Purdue
Connections Security Teaching & Business Research Shopping Help &
& Accounts Resources Learning Technology Computing Support

Software Remote go: ‘sremote

About Software Remote | Software Remote HelpDesk

ITaP Hame > Teaching & Learning > Software

Authorized Users 0 Software Remote
Only

ailable Sunday morning, 6/11, from 12 am
me applications on Softvare Remote.

LI Caraer Account Home Diractories vill be un
to 5 am. This may affect the functionality of
In order to use the Soft the Citrix client installed on
your computer ( HIX). If the tly installed on your
computer a link is provided below 2 vare.

Message Center

The Message Center displays any information or error messages that may occur.

Purdue Homepage | Purdue Search | Campus Map | Purdue Di itap@purdue.adu

3. After successfully login to the remote access page, double click the Jack 5 icon to
initiate the software.

2] Software Remote - Microsoft Internet Explorer BE Kil
Fie Edt View Favorites Tools Help e
- Y A D) s , . = LR ﬂ - 2
Qe - - [H] B @b Psear Slpracie: @veda €3 =N 93
Address ] hitp purdue. edu/Citrix Meta? idefault.aspx [ B ks
n
Applications d ap 5 @ Software Remote
& A | be unavailable Sunday morning,
6/11, from 12 am to 5 am. This may affect the functionality of some
=pplications on Software Remote.
D D @ In order to uss the Softwars Ramots s you must hava the Citrix
ll=d on your computar (PC,
ArcGIS Aspen Macromedia St n't currently installed o
Engineering  Mx 2004 mioad the required softvare.
Uit
D r:j&? ‘Q Message Center
Microsoft adobe adobe
Office Acrobat 7 Dasignar = Canter displays any information or errar messages that
2003 Pro
[ AL 2 You can now reconnect to programs here if you left them
il (3 open on vour other computar.
adobe adobe autsCad 1
Indesign Phatoshop 2005 3
cs2 cs2
Chemdraw EndMote 9 Geometars
6 Sketchpad
g
B2 % B
el
e Labview 7
Lego Mathematica Matlab 7
RoboLab s
%
Microsoft Minitab OpenMind
wWord vith
Acrobat 7 I
vl
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https://goremote.ics.purdue.edu/

4. Click OK when the “Client File Security” pop-up window appears.

&1
7
Ex
. = o
Q) wock - B ¢ Search 7 Favorites Q) Meda (67 - g a3
" due.ed = »
~
_I _I 3 i
ArcGIS Aspe. Macromedia
Engmaermg MX 2004
Suite
F} £ [2] Client File Security
Microsoft adobe d| g
itee aaceatr 0es GITRIX
2003 Pro ]
A server application s requesting acoess to your
[ focel clen fes.
Adobe dob Aut
Indesign  Photoshop 2
cs2 sz what access do you wank to grant?
& NoAccess
@ /| " Read Access
Chemdraw  Endlote 3 Geol EEE
6 Sket|
Do you want to be asked again?
ﬁ 7 Alvays ask me
o o8 Lamil | © Mever ask me again for his server
£ Never ask me again
Lego Mathematica  Mat]
Robolab 5
Microsoft Minitab OpenMind
Word with
Acrobat 7
sas SecursCRT  UltimateZip
Reconnect | [ Disconnect | [ Log Off v

5. The Jack 5 software should be running and a command box should be initiated.
Do not close the command box, just minimize it!

-1olx]

éﬁ-ﬂ f@\ Y 6 13 Lr‘\ s o |

“E:\jackS0ylibrary’data\sys\canera.pss".. .

i‘ﬂ Move By
Move| @ gobal Closd [

|ﬁﬂ\@e

computing psurf info for

o
- - -

AWINDOWS\system32icm:

gt\RRC3 E:\ArcGIS\arcexedx\binj
gran Files\Common Fil
Flle*\nutude"k Sha
le t1GN\Conmon:\hil
iles it ix\System32\Citrix\IMANSubs
\Program Files\Citrix\system32

N\jackb@>set TCL_LIBRARY

S tem. it
stens ; G \WINDOUS\Systen32\Citr: 1x\IHR C

1\jackS@\library\tcl8.2

JopkSaNbinsjackSd. oo
<1.94> 21:17

i hoodiit started.
jl: read E:vjackSBNlibrary\jk2.B/jksite.tel
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How to access Jack 5 from off-campus computers

1. Go to ITAP software remote access page via https://goremote.ics.purdue.edu

2. A warning massage will appear when you first enter to the page.
Click the “Software Remote Client for 32 bit Windows” link to install Software
Remote client (Active X)

7 Software Remote Log In - Microsoft Internet Explorer

Fle Edit View Favorites Tools Help

Qs - Q- [# B €| Pseoch Jrraoms @rvese @ 3- 25 H @B

ulilﬁbxj

Address | @] https://goremote.cs. purd

d letaf th v Beo |ins »
PURDUE ’ About ITaP'  [TaP People  Purdue Dirsctory  Test-Only ~
/Lif’
7 Search Keyword or Phrase |+ Search
Information Technology at Purdue
Connections Security Teaching & Business Research Shopping Help &
& Accounts Resources Learning Technology Computing Support

Software Remote go: sremote

ITaP Home > Teaching & Learning > Software Remota About Sofware Remotz | Software Remote HelpDesk

Authorized Users 0 Software Remote
Only

User name: Career Account Home Directories vill be unavailable Sunday morning, 6/11, from 12 am
to 5 am. This may affect the functionality of some applications on Software Remate.

In order to use the Softvare Remot
Password: your computsr (PC, Mac, Linusx, UN]
computer a link is provided below

, you must have the Citrix client installed on
@ software isn't currantly installed on your
mload the required softvare.

amncesommens

Message Center

The Messags Center displays any infermation or eror messages that may occur.

You do not have the Softwars Remote Clisnt (ActiveX) for 32-bit
! installed on your system. You must install the client to launch appl

Select the icon below to install the client.

= Software Remote Client for 32-bit Windows

Other clients are availsble from the Citrix client download site

3. Click Save when the installation pop-up window appears.
Select the desired location in your computer to install the files.
This will automatically download the necessary files.

&)

@Ea:k - \ﬂ @ ;‘J /-]sEarm \;”‘\"/Favnrihes @ reds &) = QI i @ 3

du/Ci

Adress [{] htto teics. purdus

ObE

[}

Links|

P About ITaP  1TaP Pecple Purdue Directory  Text-Only
URDUE  7#

Search Keyword or Phrase » Search
Information Technology at Purdue

Connections Security Teaching & Business Research Shopping Help &
8 Accounts Resources Learning Technalogy Computing Support

Software Rer File bownioag go »remote

9 ) Somefiies can ham your computer. I the file information below

ITsP Home > Teaching & Learning|| \#./  looks suspicious, or you do ot full trust the source, donot open or ~ ||t= | Software Remot= HelpDesk
save this file.
Authorized Users (™ File name: ica32t.exe
Only

Fietype:  Application
lning. 6/11, from 12 am

User name: From:  geremote.ics.purdue.edu ng S fem 2

{3\, This type of file could ham your computer f & contains

Citrixx cliant installed on
Password: malicious code:

tly install=d on your
lare

Would you ks to open the il or save i to your computer?

[ Open ] [_seve ][ Cancel | [ Morelrfo

Log In

that may occur.

You do not have the Softvare Remate Client (ActiveX) for 32-bit Windavs
1\ installed on your system. You must install the dlient to launch applications.

Select the icon below to install the client.

8| sofiusre Remote Client for 32-bit Windows

Other clients are available from the Citrix client download site
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4. Click Open when the downloading process finishes.

@Bad ) \ﬂ @ h /f‘rsEardw \TE;'\'(Favuntes @ veda £ =2

= JE @

. & " o T _»
ndeiess ] https:Jgoremote ics.purdue edu/CitixMetaF = =

PURDUE ’ AboutITaP| ITaP People  Purdue Directory  Text-Only |

/Lif
1 T 7 Search Keyword or Fhrase | » Search
Information Technology at Purdue
Connections Security Teaching & Business Research Shopping Help &
& Accounts Resources Learning Technalagy Computing Support

A ..
Software Remgrmremme o 90, remote

Imat | Saftwars Remats HelpDesk
B
Download Complete

Saved:

IT3P Home > Teaching & Lezming »

Authorized Users
Only

ica32t.exe from goremote. ics. purdue.edu
User nzma: €

orning, ¢
Downloaded: 2,68 MBin 6 sec on Soft
Dowrload to: ~ Filjca32texe

Transferrate: 458 KB/Sec

[] Close this dialog box when download completes

e

[__Open ] [ Qpen Folder | [__Close

lays any information or error me:

You do not have the Software Remote Client
stalled on your

You must install the

launch applications.

Salect tha icon balow to install the dient

@re Remote Client for 22-bit Windows

Other dients are available from the Citrix client download site

5. Click Yes when you see “This will install MetaFrame Presentation Server Web Client
for Win32. Do you wish to continue?”” pop-up window.

&1

@Back ) \i] @ h /:‘rsearch (;:{Favantes @ veda £2) 2 _7 = _I ﬁ @

addressi_@hnps:/fgmmmmr due.ed

QV| Beo ok >
P ¥ About ITaP  [TsP People Purdue Directory Text-Only
URDUE 7

Search Keyword or Phrase |+ Search
Information Technology at Purdue
Connections Security Teaching & Busines Research Shopping Help &
& Accounts Resources Learning Technology Computing Support

Software Remote go: ~sremote

ITaP Home > Teaching & Leam

Softwars R

About Software Remate | Software Remote Helpl

rized Users & j Remote

MetaFrame Presentation Server Web Client for Win32

User name:

\J ‘This wil install MetaFrame Presentation Server Web Client for Win32. Do you wish to continue?

acf

es that may occur.

You do not have the Software Remote Clien
stalled an your system. You must instal t

veX) for 32-bit Window
nt to launch applicatio

Select the icon below teo install the dient.

2 Client for 32-bit

lindovs

Other dients are availzble from the Ci

client download site
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6. Click Yes when “Citrix License Agreement”” window appears.
This automatically copy installation files.

Qs - © \ﬂ @ N /?‘;SEard’\ ‘?'/‘WE’FavnntEs @ rede 8 (- 77 =1M] -\ @

Address | €] htp: Jgoremote.ics purdue. edu/QrixMe i o
P AboutITaP ITaP People FPurdus Diractory Text-Only
URDUE s
=
i T 7 Search Keyword or Phrase | ¥ Search
Information Technology at Purdue
Connections Security Teaching & Business Research Shopping Help &
& Accounts Resources Learning Technology Computing Support
Citrix License Agreement
e
.
SOftwaI‘e RE CITRIX(R) LICENSE AGREEMENT A} go.. remOte

[
. - Thisis a lagal agreement ('AGREEMENT") betwesn you, the Licensed User.
[T2F Home > Teaching & L2l |ood Care Systems, Inc., or Gitre Systems Irtemational GmbH. Your location of
receipt of this PRODLICT detemines the licensing ertty hereunder the

— appicable entty is hereafter refered to as "CITRIX'). Cire Systeme., Inc.. &

Softwars Remote HelpDesk

| Authorized Users || |Delaware coporation, markets and supports this product or feature release both
Only hereinafter "PRODUCT")in the Americas. Citrix Systems Intemational GmbH, a

Siss company whaly owned by Ciix Systems, Inc,, marcets and supperts this
PRODUCT in Europs, the Middle East. Afica, Asia. and the Pacfic. BY
SELECTING "| ACCEPT" BELOW, YOU ARE AGREEING TO BE BOUND BY
THE TERMS OF THIS AGREEMENT. [F YOU DO NOT AGREE TO THE
TERMS OF THIS AGREEMENT, SELECT '| DO NOT ACCEPT" BELOW AND
DO NOT INSTALL OR USE THE PRODLCT,

User name:

1 GRANT OF LICENSE. This PRODUCT cortains software that
provides services ona computer called a server {"Server Software”) and may
= contain software that allows a computer to access or utilize the services

S| rovided by the Server Software {*Cient Software). This PRODUCT i licensed
under a concurrent user madel, Server Saftware s activated by userlicenses
that allow use of the Server Software in increments defined by the license model \’VJ

Yes No
2-bit Windovs

Select the icon below to install the dient.

2

azvanzes Ssven]

ftware Remote Client for 32-bit Windows

Other dients are available from the Gitrix client download site

Purdue Homepsge | Purdue Search

e n =: itap@purdue.edu

B Software > &

Links

»

7. Click OK when the setup is completed.
Close and open your browser to activate the changes.
Go https://goremote.ics.purdue.edu

&1

@Back - Q \ﬂ @ _;\ /:75earch \:WE’Favantes @ reda £ - __'7 =2 o8 © ]

nddress | ] hitps: /fgoremote.ics.purdue edu/ ¥ B

Links

»

P . About ITaP  [TsP People Purdue Directory Text-Only
URDUE 5"

Information Technology at Purdue

Search Keyword or Phrase v Search

Connections Security Teaching & Busin Reszarch Shopping Help &
& Accounts Resources Learning Technalagy Computing Support

Software Remote go: sremote

About Software Remate | Softwars Remotz Helpl

Softwar

I73P Home > Teaching & Leam

[ Authorized users ‘} | Software Remote
| Only |

User name:

from
re Remote

MetaFrame Presentation Server Web Client for Win32

Setup completed successfuly. You may need torestart your web browser to acivatechanges ||
ien ed on

vard: lled on your

Message Center
The Message Center displays any information or error messages that may occur.

x) for 32-bit Windon
nt to lsunch applicatic

You do not have the Softwars Remots ¢
stalled on your You must i

Select the icon below to install the dient

Nindovs

vare Remote Client for 3

=5

Othe: from the Citrix client download site

=nts are avail

Purdus Homepage | Purdus Search Purdue Dirsctories <: itap@purdue.edy
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8. After you restarted your browser, remote access page should be updated automatically.
Enter your user name and password, click Login.

9. After successfully login to the remote access page, double click the Jack 5 icon to

initiate the software.

€] Software Remote - Microsoft Internet Explorer

ulﬂ;ﬂ

Fle Edt View Favoritss Took Help
0 Bak - () \ﬂ \g (x| ) search ¢ Favories @' vede €2) (3~ dz _I iﬂ @ f‘
Address | ] https: fgoremote. ics.purdue. edu/it i - [v] Go | Links *
7
Applications Q 0] 5 0 Software Remote
&G, Caraer Account Homa Diracto Il ba unavailsble Sunday morning,
6/11, from 12 am to 5 am. This may affect the functionality of some
applications on Softrare Rem
D G D In order to use the Softrare Remote
client installed on your computer (P
ArcG1S Aspen Macromedia softvare isn't currently instzlled on
Engineering  MX 2004 below to dovnload the required soft
uite
Fj}.‘ Message Center
Microsoft Adobe Adobe
Office Acrobat 7 Designer The ge Center displays any information or error messages that
2002 pro may
[ L] '\ You can now reconnect ko pragrams here if you left them
‘_l‘) open on your other computer.
Adobe Adobe AutoCad 3
Indesign  Photoshop 2005 =
cs2 cs2
Chemdraw  Endlote 3 Geometers
s Sketchpad
B %
b i
IMP Labview 7
ag Mathematica  Matlab 7
Robolab s
%@’
Microsoft
word with
Acrobat 7 =

10. Click OK when the ““Client File Security” pop-up window appears.

= = = %
F E F "!
Qe - ) - [x] B €0 Oserch Fpravomes @rede €8 (- 1L I8 @ 3
&] https:/faoremate.ics. purdue. edu/Citri it default. asp: B s
[—¥ ‘L |~
ArcGIS Aspen Macromedia
Engineering MX 2004
i o - - Ga
E fj& 2] Client File Security
Microsoft Adobe 2d| g 2
ofice amebacr  os3 GITRIX lrsrmation or error messages that
2003 Pro ]
A server application s requesting access to your g s e
local clent fils s
Adcbe Adobe Au
Indesign Photoshop 2
cs2 csz +What access do pou want to grant?
" NoAccess
A | ¢ Readhccess
v =
Chemdraw  Endliote 8 Geo bt e
[5 sket]
Do you want to be asked again?-
ﬁ & Awags ask me
= ol A £ Never ask me again for this server
£ Never ask me again
Lego Mathematica Mat| el
Robolab 5
i
Microsoft oOpenMind
word vith
Acrobat 7
= 4
SAS SecureCRT UltimateZip
Em——" ) immica] ™
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11. The Jack 5 software should be running and a command box should be initiated.

Do not close the command box, just minimize it!

=4 /00§ kme T

Mave| & o
computing psurf info for "E:\jackS0\library\data\sysicamera.pss”... L peal [

WINDOWS\syslemZiZ\J:md exe

H ogr iles tr
pan FilecuCitrixngyetendsnCitrixnINAnGubsystens s 6: \mNnousxsy«cenaz\cm-lxxlnn 52
\Program Files\Citrix\system32

E:\jackb@>set TCL_LIBRAR! N\jackh@nlibrary\tcls.2

E:\jackSBYE:\jack5O\bin\jacks0.e
cing US.@.1 <1.94) - Tan 18 2686, 21:17:20.

jack: dack <R> Top
Copyright Cc) 2006 ucs A1l rights reserved.
: Uersion 5.0.1 (nt4—lele >
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How to open a Jack 5 environment file

1. From WebCT or from any source right click the environment you wish to initialize.
“Save to Desktop” or to another folder, your selected Jack file with .env extension.

(factory.env or tractor.env).
2. Open Jack 5 software.

3. From menu select File>Import

BT Jack 5.0.1
Fie Edt View Human Object LUfiities Analysis boddes Help

T 4 a0 fle=d -  — A
Save ’ Move| @ dobal Clesl [T | oo =l Bl E
Archi ’
=

4. Import your selected file.

Import File...

Look in: I 3 tractor

| <« = ck BE-

2 x]

beonnector. pss

cubeseq.pss

Ibydraulics. pss

lifter.pss

It1.pss

| Ik pss
myperson. jel
raktachrent. pss
rconneckor, pss
rcontrol.pss
rightpedal . pss
righttrack.pss
ripper.pss

B ruar.pss
seat.pss
tanks.pss
teeth.pss
throttle. pss

turnoff el
uhwdraulics. pss
wentl.pss
wents. pss
wurnoff Lol

File name:

Itlactor.env

L] Lo

Files of type:

|l Files %7

Open I
Cancel |
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5. Next click Dismiss when below window appears.

[

=lofx]

ErEED YR e e — 0 N N WE

computing psurf info for "E:}jack50}library\datalsysicanera.pss”. .. J @ odobsl Cloed [T bl [—vﬂhjf—vj[——' ¥

i il x|
Selecled File:  [4_200B/jack_tiain._fles2/vactorractor eny.

General | Advanced | Dptinize

~Save Options

L

E—

-Jack Type
£ Psuf & Figwe (" Envionment

Use Name: r
Output Lines: ™ Output Points: I

Scale Options—

I

UritScaleFrom:  UseDefined —i |

Scale Factor 1.0

~Transhom 1
Tra[;s!:]tmn x[_-U—U:::‘ y[_U-U_i‘] zf_El-U—g

Rotation G lNoe C% C v 2
deg)

Translate ‘SaveUDt\ons] Defauls ] Dismiss I

4. From menu select File>Open

I

Fle Edt Vew Human Object Ukiities Analysis Modules Help

Er— 4 [0 0 O] s T Bl o fn [T A e =

Sare ' & global ' locel Bl o= o 3

. wchi »
i ——
Iz

Batch Translate Files.
Export »

Gereen Capture,

mybo fig
Buckel50lb.fig
MyFistEnvironment env
tractor.eny
TATexample_Impraved.env
TAT exarnple_Original.env

Esit
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5. Open your previously imported file.

7T

Lock in: I_} tractor LI - 5 E-

bronnector.pss It1.pss venkl.pss
It.pss ventZ. pss
rattachment.pss

rconnectar. pss

rcontrol, pss

rightpedal . pss

righttrack.pss

ripper.pss
ruar.pss
seat,pss
tanks.pss
teeth.pss
throttle. pss
Ihydraulics.pss ~gtractor.eny
lifter. pss uhvdraulics. pss

File name: Itractor. B LI Open

Files of bpe: I.-‘-‘«II Jack Files [*.erw.” fig.” pss.”. po.” tel. " jt] LI Cancel

6. You environment should open in Jack 5 view screen.

=1olx]
an | o2 (&[T 2] sne| Cisrpon —4

View  Hurmar

ema=

oot Lt ;W
T4 & ‘ a0 e Li-“ Tsa@‘ ant _.|| o [

Mewvs | & global € local |— o
U

o
o

All



UGS TECNOMATIX JACK 5.0

User Manual and Examples
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REFERENCES

+ Professor Vincent G. Duffy, Purdue University, School of Industrial Engineering
315 N. Grant Street, West Lafayette, IN 47907-2023

» Purdue University, School of Industrial Engineering
IE 656 — Digital Human Modeling for Design
http://web.ics.purdue.edu/~duffy/index656

» Purdue University, School of Industrial Engineering
IE 590 — Applied Ergonomics
http://web.ics.purdue.edu/~duffy/index590D

+ Robert, T., Verriest, J.P., Leveque, D. and Fayet, M., 2006. Kinematic modeling of
balance recovery movements of a standing passenger following its support surface
translation, Society of Automotive Engineers Conference on Digital Human Modeling,
Lyon, France. SAE-DHM-2006-01-2367.

+ Zong, Z., and Lam, K., 2002. Biodynamic Response of Shipboard Sitting Subject to Ship
Shock Motion, Journal of Biomechanics, 35, pp. 35-43.

+ William J. Peine, School of Mechanical Engineering, Purdue University, 585 Purdue Mall,
West Lafayette, IN 47907-2088

» Lower cost, portable surgical robots
http://www.purdue.edu/UNS/html4ever/2006/060302.Peine.robots.html

+ University of Michigan, Center of Ergonomics, http://www.engin.umich.edu/dept/ioe/C4E/

> 3D SSPP Software, http://www.engin.umich.edu/dept/ioe/3DSSPP/index.html

+ The University of lowa, Virtual Soldier Research

» Virtual Soldier Research Program
http://www.digital-humans.org/

+ Naval Postgraduate School, www.nps.edu

» Ship Shock Trials, http://www.nps.edu/Research/ShipShock.html

»  Ship Shock Trial Simulation of USS Winston S. Churchill (DDG 81):
Modeling and Simulation Strategy and Surrounding Fluid Volume Effects
Young S. Shin and Nathan A. Schneider, Department of Mechanical Engineering,
Naval Postgraduate School, Monterey, California 93943

+ INRETS, Institut National de Recherce Sur Les Trasnportes et Leur Securite

» Biodynamics and Human Modeling Laboratory
http://www.inrets.fr/ur/lomh/english/index.html
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UGS: Product Lifecycle Management (PLM) Solutions, www.ugs.com

» UGS Tecnomatix Jack software
http://www.ugs.com/products/tecnomatix/human_performance/jack/

DESSAULT SYSTMES: Product Lifecycle Management Solutions, www.3ds.com

> CATIA, ENOVIA, DELMIA
http://www.3ds.com/products-solutions/brands/CATIA/

SAE, Society of Automotive Engineers, www.sae.org

> http://www.sae.org/events/dhm/brochure.pdf

Wolfel Beratende Ingenieure

» Biomechanics and Seating Comfort,
http://www.woelfel.de/wbieng/biomechanik-sitzkomfort/biomechanik-
sitzkomfort.html
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E-factory

Jack human modeling and simulation :E
Virtual people, virtual places, real solutions <
fact sheet
www.ugsplm.com
p Summary

The Jack human modeling and simulation tool helps organizations in various industries improve the ergonomics of product designs and

refine workplace tasks. Jack and its optional toolkits bring human-centered design tools to your virtual environments for comprehensive

analysis of the human factors of your new designs — before any physical prototypes are built. The Jack (and Jill) human models can be

sized to represent your user populations, and allow engineers to evaluate their concept designs in terms of human performance, including

reach, vision, injury risk, fatigue, comfort and other important ergonomics information.

Features
Create and visualize digital mock-ups

Jack gives you all the advanced
graphical tools for importing design
data to the virtual world or creating
simple concept models. Use texture
mapping, lighting and other graphical
tools to give your environments
visual realism.

Analyze human factors in designs

Jacks bio-fidelic kinematics and
advanced anthropometric scaling give
you virtual humans that can accu-
rately predict reach, vision, comfort
and fit requirements.

Study humans in the simulated
workplace

Jack enables you to design the safest
most efficient and most productive
workplaces. Jack’s real-time posturing
and animation capabilities help you
quickly assign Jack to perform tasks
to evaluate your designs.

Evaluate manual handling operations

Lifting heavy objects, performing
tasks with awkward postures, and
working while fatigued all place
workers at increased risk of injury.
Jack’s comprehensive collection of
human performance tools provide
quantitative feedback on injury risk,
strength capability, posture analysis,
fatigue and task timing.

The Jack advantage

Countless organizations in a variety
of industries are facing the same
problem: the human element is not
being considered early or thoroughly
enough in the design, assembly and
maintenance of products. More
importantly, this is having a devastating
impact on cost, time to market, quality
and safety. For a growing number of
organizations, however, factoring the
human element into design, manufacturing and maintenance is no longer a problem;

it’s a competitive advantage. These organizations are using Jack to realize benefits such as:

* Shorter design time * Increased productivity

* Lower development costs * Enhanced safety
* Improved quality * Heightened morale

Jack’s business value

Jack is an ergonomics and human factors product that helps enterprises in various industries to
improve the ergonomics of product designs and workplace tasks. This software enables users to
position biomechanically accurate digital humans in virtual environments, assign them tasks and
analyze their performance. Jack (and Jill) digital humans can tell engineers what they can see and
reach, how comfortable they are, when and why they're getting hurt, when they’re getting tired and
other important ergonomics information. The information you obtain from Jack can help you design
safer, more ergonomically sound products, workplaces and processes faster and for less cost.
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fact sheet

System requirements
Windows XP and 2000

Minimum:

300 MHz

128 Mb Ram

175 MB free disk space

Recommended:

22 GHz

512 Mb RAM

175 MB free disk space

128 MB dedicated Video Ram

HPUX vl |

Minimum:

C180 level machine
256 MB Ram

200 MB disk space

Recommended:
B2600

| GB Ram

200 MB disk space

IRIX 6.5.x

Minimum:

O2 level machine

200 MB free disk space
256 byte Ram

Recommended:
Octane level machine

| GB Ram

200 MB free disk space

E-factory

Using Jack

Step I: Build a virtual environment

In addition to its strength as a human modeler,
Jack is a powerful interactive, real-time visual
simulation solution. Jack’s kinematic modeling
capability allows you to easily joint figures to
create complex mechanisms. Real time inverse
kinematics and constraint solvers automatically
can be applied to your mechanisms.

Step 2: Create a virtual human

Jack provides the industry’s most biomechanicaly accurate human models based on body dimension
measurements taken from the most up-to-date anthropometric databases including ANSUR 88,
NHANES, and CAESAR. Boundary manikin methods can be used to create a family of sized manikins
to efficiently test your designs for accommodation.

Step 3: Position the human in your environment

Jack allows you to posture the figure using advanced empirical models, inverse kinematics or direct
joint manipulation. In all cases, the manipulation of the complex figure is quick and the postures are
physiologically realistic.

Step 4: Assign your human tasks

Jack’s full animation capabilities allow human tasks and mechanism motions to be defined and played
back for review or analysis. In addition, a wide range of VR hardware is supported for real-time capture
of complex human movements. Simulations can be easily exported to .mpg movies.

Step 5: Analyze how your human performs

Jack features the industry’s leading collection of tools to help you evaluate the performance of your
virtual humans. Many of the functionalities are assembled in add-on modules including the Occupant
Packaging and Task Analysis toolkits. Functionalities include:

* Vehicle accommodation tools — posture prediction, SAE ] standards
« Vision analysis including 3D vision obscuration, refection or target visibility zones
* Analysis of human performance capability including strength, posture, injury risk, fatigue and task timing

Contact
UGS PLM Solutions

Americas
800-498-5351

b 4
Europe ‘
44-1276-705170

UGS

Asia-Pacific
852-2230-3333

www.ugsplm.com

an EDS company

Teamcenter, Unigraphics, Parasolid, Solid Edge, Femap and |-deas are registered trademarks; Experteam is a service mark; and Imageware is a trademark of

UGS PLM Solutions Inc. All other logos, trademarks or service marks used herein are the property of their respective owners.
Copyright ©2004 UGS PLM Solutions Inc.All rights reserved.
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