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Human Modeling

About this course

Objectives of the course
Upon completion of this course you will learn how to

- Use Human Model technology in order to leverage your ergonomics
analysis.

- Position and manipulate the manikin within a V5 Scene.

- Evaluate the comfort, the reach, clearance, and the vision of your target
population.

Targeted audience

Designers, Engineers, Human factors specialists, Any Health specialists,
V5 Users.

Prerequisites
Students attending this course must have knowledge of V5 Digital Mock-up.
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Human Modeling

Product Overview

The V5 Human product is a scalable solution that is 100% embedded inside the V5
Architecture. The solution is divided into 4 interacting components: The main product
(HB) and 3 add on. With these tools, the user is able to perform sooner and in a more
efficient manner the different level of ergonomics assessment.

Let’s explore together this solution and these products (workbenches) in more details.

A

Human Measurements Editor

. Human Posture Analysis
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Human Modeling

Human Builder (1/2)

# Human Builder is based on a best-in-class human modeling system which, for many
years, has permitted detailed investigation into human-centered design issues in the
context of a workplace before it physically exists.

# Human Builder provides very accurate simulation of humans and their interactions
with products to ensure they will operate naturally in a workplace tailored to their
tasks.

# The Human Builder product specifically focuses on creating and manipulating digital
humans for 'first level' human-product interaction analysis.
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Human Modeling

Human Builder (2/2)

# Human Builder consists of a humber of advanced tools for creating, manipulating and
analyzing how manikins (based on the 5th, 50th and 95th percentile value) can interact
with a product. The manikins can then be used to assess the suitability of a product for
form, fit and function. The manikins can be intuitively created and manipulated in
conjunction with the digital mockup to check features such as reach and vision. A
simple-to-use interface ensures that first-level human factors studies can be
undertaken by non-human factors specialists.

# Tools contained within the Human Builder product include manikin generation, gender
specification, percentile specification, direct Kinematics and Inverse Kinematics
manipulation techniques, animation generation, Constraint, Simulation, Replay, Reach
envelope, Attach-Detach, Coloring, Monocular, binocular and ambinocular vision, as
well as vision output cones.
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Human Modeling

Human Measurement Editor (1/2)

13

il

Abdoreenal g rbenmon depch, shtng
drepons heaghit, sktineg
iith

Bt ok rith
Eagn ot poplted meeph
Forasrin-turd et

Ve Fegd, BRing
Popalas Faighd

Terh 1 hesght
Thih e e

et et ), detigrhalon
et

sort by
e ) e

Vol
Irdes bl Ao CRCRSTT>
Mo 423tn S D 2000

# Human Measurements Editor is based on a best-in-class human modeling system for the
calculation of anthropometric correct manikins. This product allows any users ( even non

defined percentage of a population.
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specialist) to generate specific manikins of specific dimensions in order to represent the
target population. Two approaches can be explored: generating a specific manikin to
represent one specific individual, or create a series of manikins that reflect all together a
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Human Measurement Editor (2/2)

w The Human Measurements Editor specifically focuses on creating detailed digital
humans for advanced human factors analysis and global target audience
accommodation.

w [n addition to six default manikins, Human Measurements Editor users can create any
human being from any population anywhere in the world. Users can amend all 103
anthropometrics variables on the manikin or manipulate a smaller number of 'critical’
variables and ask the Human Measurements Editor to determine the rest. These
variables can be altered manually by inputting desired measurements in percentile
value, unit measurement, or by an intuitive 'click and drag' graphical user interface.

# The Human Measurements Editor also has the capacity to define the mean and
standard deviation of all anthropometry variables. Using a unique multi-normal
technique, the Human Measurements Editor ensures that resultant manikins do exist
in the target population. In addition, it is possible to specify the percentage of the
population to be accommodated in the design using the boundary manikin technique.
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¢ Human Posture Analysis offers the ability to evaluate (quantitatively) the posture of
manikins. Human Posture Analysis focuses on how human posture can affect task
performance by analyzing local and global postures, preferred angles, and
comfort. It also allows the users to create manikins with limited range of motion
either created by the age, an handicap or rigid equipment (ex heavy clothing).
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Human Modeling

Human Posture Analysis (2/2)

» Human Posture Analysis permits users to quantitatively and qualitatively analyze
all aspects of manikin posture. Whole body and localized postures can be
examined, scored, iterated, and optimized to determine operator comfort and
performance throughout the complete range of task motion in accordance with
published comfort databases.

w User-friendly dialog boxes provide postural information for all segments of the
manikin. Color-coding techniques ensure that problem areas can be quickly
identified and iterated to optimize posture. Human Posture Analysis allows users
to create specific comfort and strength libraries to meet the needs of individual
applications
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Human Modeling

Human Activity Analysis (1/2)

¢ In the demanding global marketplace, ensuring that human fit, form, and function are
comprehensively addressed is becoming an increasingly important aspect of design.

¢ Human Activities Analysis specifically focuses on how a human will interact with objects in
a working environment, as well as the effects of lifting, lowering, pushing, pulling and
carrying on task performance.

¢ This tool allows to validate if the tasks performed by the manikins are respecting the
ergonomics standards currently recognized by the market.
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Human Activity Analysis (2/2)

w

Human Activity Analysis evaluates all elements of human performance from static
posture analysis to complex task activities. Human Activity Analysis possesses a
range of tools and methods that specifically analyze how a manikin will interact with
objects in the virtual environment.

The NIOSH 1981/1991 and Snook and Ciriello (Known as Snook table) equations
measure the effects of lifting/lowering, pushing/pulling, and carrying to fully optimize
task performance. A designer can determine a number of task variables such as action
limit, recommended weight limit, and maximum lifting/lowering weight. Benefits
include accurately predicting human performance, ensuring conformance to health
and safety standards and maximizing human comfort and safety.

Together, these tools provide designers with a comprehensive, quantitative and
intuitive capability to design products that reflect the key skills as well as the
limitations of the target audience.
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Introduction to Human Tools

In this lesson you will learn the general Human Concepls:

« General Settings
« Useful Keyboard shortcuts

€
Cl"}JSpecific settings for Human Modeling will be seen before each Workbench
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Human Modeling

General Settings (1/3)
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General Settings (2/3) Student Notes:
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Human Modeling

General Settings (3/3)

A. Set the level of accuracy

and performance
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Student Notes:
Useful Keyboard Shortcuts I
Escape10........... Exit the current dialog Down arrow....... Relocate the graph 1/10th
box (when there is one) (one tenth) of a page to the
Flon, Get contextual online help bottom
Shift + F1........... Get help on toolbar icons Left arrow Relocate the graph 1/10th
Shift + F2........... Toggle the specification (one tenth) of a page to the
tree overview on and off left
| . Toggle specification tree Right arrow Relocate the graph 1/10th
display on and off (one tenth) of a page to the
Alt + F8............. Run macros right
Shift + F3........... Activate the graph is the Ctrl + Tab Swap active document
model is active and windows
inversely Alt + Enter Run the Properties...
Home............... Display the top of the graph command
End.......cocnnnene. Display the bottom of the Ctrl + C............ Run the Copy command
graph Ctrl + F............. Run the Search... command
Page Up............ Relocate the graph one Ctrl + G............ Run the Selection Sets...
page up command
Page Down......... Relocate the graph one Ctrl + N............ Run the New... command
page down Ctrl + O............ Run the Open... command
Ctrl + Page Up.... Zoom In the graph Ctrl + P............. Run the Print... command
Ctrl + Page Down Zoom Out the graph Ctrl + S............. Run the Save... command
g Uparrow.......... Relocate the graph 1/10th Ctrl + V............ Run the Paste command
5 (one tenth) of a page to the  Cirl + X............ Run the Cut command
5 top
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Manikin inside a 3D Context

You will become familiar with the manipulation of the manikin :

» Introduction of the Human Activity Analysis workbench
« Defining the Settings

 Human Builder Toolbars

* Manipulating Manikins

* Kinematics

« Creating links between manikins and geometry
« Using Catalog

« Analyzing Vision

» Creating a Reach Envelope and a Swept volume
« Analyzing clash

« Performing simulation

a0
C""-[;Specific settings for Human Modeling will be seen before each Workbench
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Copyright DASSAULT SYSTEMES

20



Human Modeling

Accessing the Human Builder Workbench

This workbench focuses on creating and manipulating manikins for 'first level' human-
product interaction analysis. Based on the 5th, 50th and 95th percentile value of a manikin,
you can analyze the interaction with a product.

You can access the workbench from Start > Ergonomics Design & Analysis > Human Builder

EMOWIA WS File  Edit Wiew  Insert Tools  Window  Help

rgonomics Design & Analvsis k [m- Human Measurements Editar
ﬂ-@-
Knowledgeware r ’-i Hurnan Task Sirmulakion
&

ENCYIA Y5 VPM

Logic Control Modeling

pjevelnpmenlg
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Human Builder - Settings
A. Define if you want the :’_ """""""""""""""""""""""""""""""""""""""""""""""""""""" 1
constraint to be update i ;
automatically i LEC Plank General | Display I Yehicle Cccupant Accommodation I E
B. Activate the twin segment Machining Constraint Resalution :
activation i
& riital Mockup @ () Manual | & Automatic 4-@ !
C. Activate the look at function r AR S Twin Seqments (Reach & 1K Made) -
D. Define the reference of the Digital Procass Fr ManuFac: @ I o Delete bwin segment on second click |<—
angle of a segment r :
T' Machining imulation Look &t (Reach & IK Mode) ]
E. Enable the Report ID e 1 R @ w,_ i
Define if you want to lock ; Bt e bt aing Rl et 5
the grasping motion of the : (E) :
selected fingers when i Ergonomics Design & Analys &"_“- W@ Defaulk | (O Inter-Segment E
selected i —H‘ Human Measurements Ed Reports i
G. Define if you want to save —“fHuman Task Smulation £ | "4 Enable custam repart ID
manikin specific attributes i =4 Human Activity Analysis Default Location: | C:\Documents and SetkingsihaliMy Do
on instance or also on the ; |4 i euider :
reference : ko A :
E —:;FHuman Posture Analysis % 4 Lock segments when highlighted ‘_® E
i Fknowledgeware Save Optigns i
; EMOYLA Y5 WPM ﬁn 2 i5ave marikin attributes on instance | ;
(72} 1 - 1
E i t{f} Lagic Desian i
% i PDevelnpment i
=] 1 1
| Jal bE] =
] : :
5 | i :
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Human Modeling

Human Builder Toolbars (1/2)

These are the toolbars and icons for "ﬁ\ Hurnan Builder

=
[ BEIEF CmiRe B

I' Inserts a new manikin ﬁ Adds a description to a manikin object
i Inserts a new load % Open Vision Window

fﬂ] Inserts a new Report .% Computes a Reach envelope

J Inserts a new offset %-ﬁ Attach/Detach

[Ej Changes the display of a manikin E."' Load manikin's attributes from a catalog
5"5'5:4-5 IK Behaviors E Save manikin's attributes in a catalog
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Human Builder Toolbars (2/2)

%
*STH’:J%% ' §% &g

' Posture
?T Edltor

. Inverse Kinematics
. Worker Frame Mode
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Human Modeling

Preparation of a 3D Scenario

1. By selecting File/Open in the main menu,
Open the desired CATProduct in the file
selection dialog box.

2. To Insert an existing component select the
parent product in the specification tree,
right click and select insert an existing
component

3. To move a part inside a
CATProduct, you have to double
click on the parent product to be
able to move the child.

Copyright DASSAULT SYSTEMES
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File
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] L — e
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B3 Operator, CATProduct
Sipartz.catpart

FiPart on dashboard CATPart
Bi)Plancher_bote, CATPart
BilPlancher_baite_R3.CATPart
EProduct1 CATProduct
Elrear passenger. CATProduct
(2] sefety_glass. st

[E screw _driver st
Steering.cqr

{5 structures monop. cor
Tagpsirt2-seat_2,CATPart

Bl Teopont. CATPart

& Tagpoint_seat_2.CATPart

@ Template for training_humar

16 Thumbnal force PG

[E]tool_table.sti

Gltaolbox with tools.CATPrady

@leraining file for human mods

Hus_army_natick_ss.doc
us_army_ratick 88, 5ws

@worker_2.CATProduct

[ 3

Fie nane: [vehicle CATProduct

I Dpen as readorly

I Show Preview

= Open |

Files of type: Al Files: %] Caneel
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. . . T Student Notes:
Moving and Manipulating Manikins (1/4)
Integrating a new Manikin
1. Insert a manikin L !
using the ;
following Icon Mewmanikin ;
2. Select Details Marikin | Optional | |
:flather prOdUCt @ Father product; |F'lol:luct1 [Product1] E
GZ:‘n:er —_— 'i' Manikin. mame: M arikir E
Percentile Gender: :
Percentils: 1
3. Select the Option i
Population - i
Model E
Referential Hew manikin i
b anikin | O ptional I / a
4. Drag the C?mp-aSS Population: I.t'-‘«merican A
at the destination Modet  [Whole Body~ =]
prior to insert the RBeferential: | Cratch ~| Mo manikin
manikin. [] 9kt Referential To Compass Location bt anikin | Optianal |
¢ F'opuilation: I.&merican v'I
- | & Cancel | Modet  [whole Bady -]
2 - Referentat
E % - |Right Forearm
@ Set Fefe M
5 . @ Ok & Cancel
g [, 2 0| Soma]
8
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Human Modeling

Moving and Manipulating Manikins (2/4)

Integrating an existing Manikins

1. Insert in the current V5 Scene a
manikin that already exist in a
file.

=

A manikin is always inside
a CATproduct file

2. Select a file that contains a
manikin and click Open.

Copyright DASSAULT SYSTEMES

Center Graph
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Open Sub-Tres
Gty UL Chrl
15 copy Ctric
33, paste Clrley
Paste Special...
Prealate Dt

Eraining File For hurian modeling object »

Represantations L4
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ok Replace Component In Session, .
?)k Replace Component...

Lookin: [l P17 = « ek E-
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Fpart2. CaTPart

$BllPart on dashboard, CATPart
Eplanche
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[Manikin and object to carry. CATProduct [ steering.car

iin and toolbox CATProduct [ structures monop.cor
space dashboard.CATPart B Tagpoint2-seat_2.CATPark
|Operator and equipment CATProduct B Tagpoint. CATPart

&l operator For catalogus. CATProduct &8 Tagpoint_seat_2.CATPart

— [l

o e I
Files of tpe: [0 Fites (=) =~ Cancel

I~ Open aseadonly

File name: ear passenger CATProduct

I Shaw Preview 7
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STUDENT GUIDE
Moving and Manipulating Manikins (3/4) Sludentiioies
. I Manikin Tree Organization 2
Changlng the Manlkln s :;------"'"'-------"""I Eurrer\tselactlnn:lﬂnpeaian:e\!Fvnn\e:|fMar\lum ;I
Properties : e
H Surface Color Transparency

A_ The manikin tree is E E Elipses Color = Line Type — Thickness E—

divided in th ree sections_ E E Segments Colar = Line Type — Thickness e
B. Under the Profiles or for : FLumbar ﬁ:iitomm.g

any specific segment, | ~Thoracic 5 hori | p— ]

i Right: Arm ' o | — G
you ca? cha;\ﬁ? the y i it aviciar | o [—r] <—‘
properties of the manikin. i [ciont i —

C. Using the contextual | [Rucht ForeArm ;
menu, you can have 5 :&Eﬂi :22‘:r5
access to the Properties 1| e am = - A
of segment. | #rontLeg |

i | Eleftieg

1 M E Profles o E ! E

! 8% Appearance i E E

E - @ Display ! E i

; = ¢ Coloring E ' p—— !

: — % Vision | ' iy Op i

E : ﬁ_ﬂ Anthropometr\j E E HidefShow E

5 o—

! H ! Cther Selection. ..

H =1 PostUre | ! '

E - s Positon E i L A

g i - & Referential : : ez “ke
w \ . 1 ' aste 1l :
% | — 1§ K Behaviors : : (3 e =5 B
‘é’ ! 1"@ Angular Limitations 1 ' s el E
2 o B prefarred Anges E Delere pel |
H : ™ B Loads E : Rt Clovicdr bt # |1
H N H ! ig lavicular objec !
:§ E _%_ﬁ igi:es H i Posture (3 H
38 i —ﬁl Constraints E i :
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Moving and Manipulating Manikins (4/4)

There are many ways to Move (change position) the Manikin in the scene: At the
Creation, Compass, Place Mode and Manipulation Box.
Mew manikin EE

Manikin| Optional |

1. When creating a P
- - a3 - opulation: mencar bt
manikin, it's possible to e 2

define the exact location Redsrentil [Crotch -
using the referential. =] & O setRefeeil To Curpass Locai

i i @ Cancel I

2. Once created, the
compass is the primary
mode to move the Once shapped on
manikin. Drag the —_— the manikin, use the
compass on the manikin, green edges or arcs
select the manikin in the to move the manikin
specification tree and
change it’s position.

3. The place mode function allows 4. Finally, if activated in the tools ——»
also to position the manikinon _| '1;% > options, the manipulation
a specific location. (the Z only H_/ : box is a rapid way to move the
directly aligns the z-coordinate * - manikin. Unfortunately, it
of the manikin’s referential with does not supported the
the object selected) Drag the compass  (4ation since you can only us

on a surface and

el the edges.
select the manikin
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Kinematics (1/7)

Forward Kinematics

There are mainly two types of manipulation for the manikin. The first is the forward
kinematics where the segment is controlled directly

1. Select the segment of the 3
manikin and activate the E_Q :
forward kinematics icon.

2. With the left mouse button, >
drag the selected segment so
that the mouse cursor follows
the arrow. By default,the @~ soeeeeeeee-
movement exerted will be done ..,
according to DOF1 (Degree of -
Freedom 1). '

BReframe On
E Properties
3. Change the DOF by clicking on | Other Selection..

the right mouse button . 1|\ DOF 1 (flesion/estension)

B DOF 2 [abduction/adduction]
4. Once the desired posture has

been obtained you can select
the segment and use the right
click button

Reset Mirror copy

Swap copy

Reset

I
'
I
' DOF 3 [medial rotation/lateral rotation]
'
'
'
'
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Kinematics (2/7)
Forward Kinematics
For the forward kinematics, the Posture Editor panel allows accurate manipulation.
I Select the segmentof the manikinand |- 1 P |
activate the Posture Editor function. 'g: bin
Segment can also be selected inside | i E; [EEgment:
the panel. = Forearm _ ]
@ Full Spine {Lumbar+Tharacic)
2.  With the cursor, slide the button in Head
order to change the posture. You can tfj% of sight
also input a specific value. Lurbar
TEigh
Thoracic
@ Toes LI
==/ The reference of the angle can be modified in e s3] @
the option (p19). You can use zero ( as @ Hand Only ) Hand and Fingers :
considered fully extended ( No flexion) or 180 @ —Deqres of Freedom
degrees fully extended [poro |
—Yalue --- Default
0 o, [0d =
Change the DOF directly in the DOF field. | |j——— = @
Mation: Flexi -
Change the point of view automatically and o II o _ —l 6 ) avaE
display the angular limitation directly on the Pz ClEqgbie Goupiivg
segment. @ ~Display
5 Change the side [ angular Limitations
E 6. Change the direction of the movement. = " pomeiretres
g 7. Change the posture automatically to 5 default =
2 posture. Check for the referential point
z selected when created the manikin i
K
° foeel
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Kinematics (3/7) Studentflotes:

Standard Pose
For the forward kinematics, the Standard pose allows to move the manikin with some
Inverse kinematics components.
1. Select the Standard Pose

[
function and click on the %}
manikin.

2. There are several tab that
allows to move several part or — —
segment of the manikin.

Standard Pose (Manlklnl}

— | sie | Squat | Stoop | Twist | Lean ] Hand Grasp | AdjustEbow | [+ ]

3. For the stoop, . ' 3
specific portion of : ) h
the spine can be
selected.

Translation

942, 457mm =
Y El

< | 69.867mm E

4. Temporary constraint (IK mode) can be

activate in order to maintains segment

location while changing the posture of @
iy

. Display
% the manikin. (] animate Viewpaint
‘Z’ Constraints
"
= R .
2 5. Activate the view point mode so @—- Gt
‘é’ the best point of view is [ Keep hand(s) position/otientation IRight "l
5 displayed.
8

Close I
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Kinematics (4/7)

Standard Pose — Auto Grasp

Select the Hand Grasp tab

Select the object and click on the Auto Grasp icon

ONOROIONO,

You can maintain the auto grasp activated and use
the reach and IK in sequence. In the tools options,
you can activate a feature that would lock the
selected segment.

This is useful once the hand is closed and you want
to modify the grasp except for the selected fingers

@ It’s possible to use a separated toolbar for auto
grasp.
By using View > Toolbar > Manikin Hand Grasp

Copyright DASSAULT SYSTEMES

Select the Standard Pose function and click on the manikin

Grasping

Standard Pose (Happy Driver)
Twist | Lean Achiust E\bcg 4|r

N e m— |

Type

IZ2| Spherical Grasp
74| Cylindrical Grasp
I} Pinch Grasp

Hand
O Left Hand
O Right Hand
O Both Hands

Select the desired type of grasp and click on the manikin’s hand —> 3| o amp

x|

Display
(D Animate Viewpoint

Hand Grasp |
9 Lock segments when highighted | !
1
i}

s B

A
J @z@@%f

STUDENT GUIDE
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Kinematics (5/7) Studentflotes:

Inverse Kinematics
When using Inverse kinematics of the manikin, there are three mode mainly use in order

1. The reach mode is easily accessible by
clicking the Reach icons.

2. The are two modes of reach

Position only é’i@'

Position & orientation f

3. Select the segment you wish to use for
the reach and click on a target (a white
compass appears automatically). Use
the arc of the compass to fine tune the
posture .

When using the position
& orientation reach,
most of the time you
need to readjust the
orientation using this
specific arc of the

4. |If the object is out of reach, the twin

& In 30 Reach Mods  In IK Mode !

segment will display and the missing compass.
value will be shown.

5. In the tools > Option > Human Builder > TmnSegments(Reach&IKMode)
Display, the option of the display for the ———— & ﬁ—‘ TRy @ i
twin segment can be modified. e I i

<

e

The reach can be used for every segment of the manikin. Also you can
use CTRL button to select multiple segment.

Copyright DASSAULT SYSTEMES
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Inverse Kinematics
When using Inverse kinematics of the manikin, there are three mode mainly use in order
to move the manikin, Reach, IK mode and the constraint: Inverse Kinematics IK Mode

1. The reach mode is easily accessible by clicking the IK Mode icon.

2. There are two modes of Inverse
Kinematics Mode:

Segment frame ———» % The compass is aligned
with the segment

Worker Frame —— ]

&% The compass is aligned with

Using the 3D mouse the hip of the manikin

3. Select a kinematics chain and For example select the arm and the
the compass will snap the its hand twins (Yellow) will be highlight
end-effectors (See 7 control with the compass. A temporary
points in the note below). constraint will be create end the

hand will try to match the position

. iti h
4. Use the compass to position the and the orientation of the Twin

hand at the desired position.
e e e e e When using the

E Twin Segments (Reach & IK Mode) E pOSition & Ol’ientation
va= [T x| Transeareney DI reach, most of the

fg : 4 In 3D Reach Mode 2 In IK Made E time you need to

S Mt ' readjust the

‘;’ ? @ orientation using this

2 5. Inthe tools > Option > Human specific arc of the

2 Builder > Display, the option of =/ The IK m_ode 00 [ usec_i (_)nly S compass.

z the display for the twin segment control_pomts on the_ man|k|_n (2 Hands, 2

§ can be modified. Feet, Hip, Neck and line of sight )
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When using the IK function of the manikin ( Reach, IK mode or the constraint)
the IK behavior allows to change the way the manikin reacted
1. Call the IK Behavior using the | jlg=. 3. Check several combination, start by using the IK
following Icon: tﬂ: Mode, select both leg (Activate Feet twins) and
then select the hand and drag the hand twin
2. In the specification tree,
you also get the . .
Properties of the IK 1K Behaviors (Manikin1) x| 4. The Splne_ section
behavi o allows to involved Or
enavior. 5. —Line of Sight & Head Not some trunk
mnmossenooceeeooooees _DS::: ot lihiont component when using
' Center Graph =
i = OE ] Fhorach the IK. If not a_ctlvatefi,
[ O Lumbar only the arm kinematics
5] idershow S segment will be used
E Bl Properties '] Horizontal Translation [ Transversal Rotation
i E Cpen Sub-Tree 5 [ Wertical Translation O Longitudinal Rotation | | 7 e ! g
i % (Ut Chrl+% ) —ptimization E
E E e | [ Pastural Score E
! EDD: ZT:I [ RULA Scare i
E L b — EBalance ]
! Paste special. . [ Pebvic Motion ~— E
‘.éi i Delete Del ‘___IRéset i
% i 1K, Behaviors object L - e i
% 7. The Optimization section Help to automatically find
£ better postures according to criteria such as the
g Postural Angles (Scores) or the Rapid Upper Limb
° Assessment (RULA)
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Creating Links between Manikins and Geometry (1/4)

1.  Once integrated in the file, any object can be attached to any
manikin’s segment. Select in sequence; the Attach icon, the
object and then the segment.

2. If the object is already attached

to a segment, a warning
message will ask if the user want Ohject 'Box. 1.1 is already attached to segment 'Left Hand'

to attach to other object or o ez il
simply detach it. : Detach Object Q @ caneel |

Center Graph

3. At any time, the status of objects x|
attached to the manikin cah be Reframe On Current selection 1 [Ataches, |f5ettings. | (Marikinl =l

Attaches |

verified by clicking on the
properties of the attaches Node
in the specification tree.

Seqments | Objects
Left Hand Product1iadjustable_wrench {adjustab. ..

If the segment is moved and the

object is attached to this segment,
the object will follow. However, if —

the object is moved, the segment i) —_ e P |
does not follow. =
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Creating Links between Manikins and Geometry (2/4)

The Offset command is used to redefine the behavior of the Reach Mode. Reach Mode
default behavior is used to make the end point of the selected segment reach the
compass location. The offset command, therefore, allows you to transfer that 'end point’
to a different point in 3D space.

1. Select the icon, and click on the hand #l
that has an attached object :

2. In the panel, input the coordinates of
the offset OR position directly the
compass at the desired offset using
the red box of the compass (Example
move the compass to tip of the tool)
and then click OK

3. You can create several offset of the
manikin on the same tool or on
different tool he will use. Only one
at the time can be used (activated)

Offsets Example of offset

T Offsetl - Right Hand Dffset Definition for the forearm and

I Neme:  [offsetl the reach function
%ﬁ Attaches - Manikin:  |Steve
41 constraints ] tiderston segrent: [{ET I | -]

plications p@a’”es 01 15 activate
Open Sub-Tree
¥ o by

Copy Ctrl+C

[ paste Chrk+v ob. u: -84.389deg Rot. w: Odeg Rk, w: -90deg

Yalue
e 15.187mm  y|w amm 2| arnrm

| ¥l | ;:: | @l
R

Faste Special...

Delete Del

& Cancel l

in Me window

B i Tkt e
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Creating Links between Manikins and Geometry (3/4) StudentHotes:

When using Inverse kinematics of the manikin, the two first mode presented
previously are temporary. If you deactivate the function, the constraint are
removed. It’s possible to make these constraint more persistent: Constraint

1. There are four different type of constraint:

Coincidence =@ > Allow to have the selected segment that coincide with a line or a plan.
Contact :@ > Allow to have the selected segment in contact with a line, a plan or a
point.

Fix 4’.—> Allow to have the selected segment at a Specific location in the space.

Fix on =@ > Allow to have the selected segment at a specific location in relation with a
selected object.

; ; | :
2. In order_ to create a constraint, simply select the_type of ' =-{7f Constraints .
constraint, select the segment and select the object or

the components of the object ( Point, line or plane). %7 Constraint1 - Position and orientation (Left Hand) |

‘"5'5 3. In the tools / Options, the display of the constraint can resnsasenstin | Gonerd | oot | ;
. . - AEC Mark ottt 1
g be modify according to its status. = Fip ssodsontes [T = |
5 A :‘M’“MM — ] |
5 Eapsgnnent b St i W -] |
a3 o ﬁ:::::::rz]
a ramomttntot]  tomay (— ]
5 v Rt vecics [— ] |
z " nspachon i Sha ol veeters ]
8 S i

e
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Creating Links between Manikins and Geometry (4/4)

4. In the Specification tree, each constraint are [P RS T e
accessible, using tI:ne contextual menu, you ~— &[T constraints i
can get the properties or change the status ! - |
directly. i 07 Constraintl - Position and orientation (Left Hand) !

E Center Graph E
1 Reframe On E
E Hide/Show E
E Froperties E
EE Open Sub-Tree E
E% Ccut Ctrl+x E
E Copy Chrl+C E
E% Pasts Chrl+y 1
] Paste Special,.. H
é Delete Del v i
. Constraint] object Definition. .. E
LA Update
Hems: [Constrairtl prd ]
Marikin: [Fanfint () Deactivate '
m|—‘%F - Reset Target :
Object:  [Product1ibosx. 1 (Object)
Tvpet [position and orientation =]
Priority: [ =]
0 S Activate: S Transfer with Target _Reset Target |
et Result Criteria
Distance: [T [Srm =
Angle: [adeq [1deg
@ -— & 0K | JCan:e\| :_ _______________________________________________________________
T —
a i | EE—— General_| Display | :
. . . HE: - g ¥ 1
§ In the tools > Option > Human > Builder > Display, P SR a :
= = A 1
3 select if you want to have the constraint updated — Sl R  @meus O huomatic :
3 automatically when moving an object OR | i :
) | | ¥ Digtel Process for Manufact TWin Segments (Reach & Ik Hade) i
g only after you click on the update button. @
o
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Using Catalog (1/2)

Manikin tree organization

1. 1) From the Specification Manikin Tree Organization

tree, select the attributes jﬁ. |
VF-BhlGun (Part3. 1) ! -
to be saved. Et i Marikin (Steve) | Manikin Tools S
2) Select the save manikin’s T Hi‘;j" | | #.i. #i m #l il '5'f=> % & q%] %_ﬁ 60
attributes in catalog. Line of sight i
. ine i
3) Select the desired catalog FELumbar i
or creates a nhew one with Theracic 5
. ight Arm '
the Browser icon. ight Clavicular E Title:  [Pasture & Referential
. igh ! urrent: anbata
4) Enter a title for the A s WD
manikin attributes that are ight Hand | L
about to be saved. Click r:ﬁ;'gfn:ﬂ”gm i
on Save. The catalog FrrichtLeg ;
browser is updated, #ieft Leg '
displaying the new e
@ Display

t Caloring

that have been saved.
K Vision '

2. The attributes saved gAﬂerpOmeWV

inside the catalog can
also be apply on the
manikin with the icon
load manikin's attributes
from a catalog.

Fron == You need to be specific on what
1K Behaviors

#B8 irguier Lintations attributes has to be saved and for
[ rrefored nges | which segment. If the manikin node

posture/set of attributes i

Copyright DASSAULT SYSTEMES

[i ;C;;d; is selected, the attribute for every
€ .
§% Attaches segment will be stored. The reverse
Eit constrants process is identical.
Applications_ ___________ i
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Using Catalog (2/2)
Create a catalog
@ i ek OR When you use the function 'Save Manikin’s attributes in a
L > catalog’ click on 'Browse another catalog', select the
ey from - 2] Soe] desired location and type a nhew name for a catalog. This
A catalog is a structure composed of the following items: Will create a new catalog. =
Y e
@ Chapter : This item is a method for categorizing the sub-items contained within
@ Family : This item is a set of components
@ Part Family : This item is a set of components referring to a .CATPart document. Part Families are
assigned different sets of parameters values that are managed by a design table.
@ Component : This item is a reference to an external document or entity and is described by keywords.
@ Keyword : This item is an attribute describing chapter and family content. Keywords are user-defined.
R Cortaing doscription type ad name as | Dispiays s preview | Displays resolved 1 @Humanﬁl?-tatalﬂg i
i well as the name of the pointed objects of the listed entities fueries ! ' Human F17 .':F'-TSWI E
iCatalog | IT ALL_FASTE i
\Chapter E @
g iFamily { Kepwerds | i ~2/For every catalog, there is a
b i L e [Tl - e .catalog file and a .CATSwl file.
. i |5 MEME®R  FAic S e S Those two files must always be
2 H e ——m Tt together because the CATSwI
5 ; P e meay s 5 contains all the attributes data.
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Analyzing Vision (1/2)
'd41 -------- -

1. The vision is available either by 17 | Manikin (Maniint)
double clicking on the vision node in  ——| T/ Bodr

the specification tree e Fieees
— ﬂnnpsarmcs.l
or selecting the Vision Icon. % (7] pisplay .1
F Coloring. 1

2. Once the vision window is open, you | [ J -
can edit using the contextual menu by i i Anthropometry
right clicking on the window. i & Reports.1
E p-ﬁ Settings. 1
E =Applications

3. In the option, all color of the vision
display can be modified

AEC Plart General | Display |

Machiing Constraints

BI Updated and Resolved [ |
- vigital Mockup j

Updated and Mot Resclved

Ll | K

Equipment & Systems
- # Mot Updated

Digital Process for Manufact
Inactive

Machining Simulation I —

F Inspection Narmal vectors

i

IGRIP

Vision

i
i

|

i

! Ergonemics Design & Analys ) Peripheral Cones & Contours li__ =

! 3+ Human Measurernents Ec Central Gones & Cortours [ 5] <
L}

'

L}

|

|

i

i

|

" Human Task Simulation Blind Spot [— |

4 Hurnan Activky fnalysis

Twin Segments (Reach & K Mode) ————————— 1
1

& HEREEEE g ] T 0
S i

L L 3%k immn Rotiza Analisis . — - - & e o e e e m e e

¥ision window display {(Manikin1} i il
Scale: I 1 E [ Hide kitle [ central spot ¢ |
Wiew modes. ., I I3 peripheral contour [ Blind spot

-«

Copyright DASSAULT SYSTEMES

Copyright DASSAULT SYSTEMES 3



Human Modeling

STUDENT GUIDE

Student Notes:

Analyzing Vision (2/2)

Properties [71x]
4. In the properties of the Vision, Cu;:r:nseie:tlun:IV\smm‘Pmﬁles‘liMaman =l
all parameters can be adjusted = |
Binocular B
5. By changing the display of the PR o s |
e N N Harizonkal monacular: o
manikin, the line of sight can be . ==
. &g E
accessible and used as a Verticl e
normal segment wertical bottom: [Er—
Central: lsqu—E
More. .. I
_— \IApp\yI Close |

Display (Happy Driver} i x|
—Fendering
O Segments
[ Ellipses

1= Surfaces

32

Resolution: '_ll—
@ — —Vision
2 Line of sight

S Figld of Yiew

—Others

] center of gravity
[ referential

Reset I
. Close I
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Report Definition

Ergonomics analysis, constraints result and vision can be efficiently shared
using the Report function

1. Click on the report Icon and select the manikin. A 3y :::.Zn I::e"?hf“l
. - .gu . o o lanikin
new report will be added in the specification tree: a -
Type of Analysis:
Selected
2. Using the contextual menu or by double clicking on the ] SR =
report, select the analysis that needed to be reported. | Ihd
Blormechanic - Sping Limil
Biomechanic - Joint Moment
. Biomechanic - Reaction Forces an
3. The report can also be updated using the @ Eiomecharic - Seament Angle _ILI
Prstural Seare - Al ROF Resolk
updated button. § d 0
Qutput File:
4. In the specification tree, the contextual menu fo:Repor.x El el
| Allows alsoto deactivate the report - 2| o)
= i Manikin (Manikin1} ! |
: b=+ Body 1
| 7 & profiles.1 i
: ﬁnwearance-l i 5. Select the path for the output and
! 7] Display.1 ]
1 E com : the format (suggested HTML)
! % vision |
! ﬁﬂxnthrnpnmetry H
1| | & e :
H lreport  Center Graph !
1| #-nsettings, 1| Reframe on ! 6. In tools > Option > Human > Builder > General,
! —applications Hide/Show H h . f . b . d
| P ; the naming function can be activated so a name
; [ ovensib-iree 5 can be added every time a report is refreshed
! M e il !
! [53) Comy CtrlC I
' [ pacte iy E E Reports ]
E P E E | 4 Enahble custarn report 1D i
' Delete o <] ! Ak . ]
' - : Default Location: | C:yDocuments and SettingsihallMy Documents Erowse. .. I '
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Creating a Reach Envelope and a Swept Volume StudentNotes:

The Reach Envelope function evaluates the manikin's arm reachability and the Swept
volume icon generates the volume that is occupied by the manikin’s segments movement.

Swept Yolume HE
—Selected Segments
i
1. Select a segment of the hand 4. Select the segmentyou ——» EZEiEEESEEEEi;‘;
and activate the reach envelop t‘ﬁ?}l want to include in the e o B
function. = analysis. m:p:gqg}tz;: s e
|k|n§mmhr Clavsict w‘ar_l_l
e
2. The reach envelop for this
specific segment will be —> o . . .
automatically calculated. Move the manikin using any functionalities sw... B

available ( from FK, IK simulation, etc.) Then | Ll
click on stop recording swept volume button ——=

Swept Yolume [21x]
— Definition
Selection @HumanSweptyolume i

Product(s) to sweep| 70 products |

Reference product

S Filter Positions = Sihoustte [ Use level of details

---------------------- Filtring precisian |u,2mm Fileered (%)

—Result simplification

The reach envelop does not include the movement 3 sotyraponn Clstysrokitn Clspl o
- rapping
of the trunk (no matter the option of the IK F,am,wmmm 10 ‘
behaviors but it does take into consideration the F.mm.mn |
- - - eeuracy |1 dmm
angular limitations (Nummmms—‘
(Iniikial :| Result |
q Save ' Prewew I Close l
o . 6. Check the preview. —f
3. A similar function can be also
analyzed fir the segment: Swept .
v olu¥n e 9 P 7. Both analysis can be exported

Copyright DASSAULT SYSTEMES

and insert in the scene.
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Analyzing Clash (1/3)
The clash analysis analyzes interactions between products and %
determines the existing clash.
Select the item you want to monitor for @ Select the Clash icon
collisions.
@ The Check Clash dialog box @ Depending of the scenario, chose the appropriate
appears. type of clash you want to determine.
check Clash il check Clash 2l
— Definition — Definition
Name:| Inkerference.5 Mame:| Intetference. 5
Tvpe: |Cnntact+ Clash | D Seiectiont 1[Ho selection | Type: |Contack + Clash {lomm selection: 1[0 selection
Clearance + Conkact + Clash selection: oftin selection | Between &l components LI Selection: Z[Naselection |
_— e, o ‘ 9 ok | @ sty | Scuesl] _— t @ ok | S mpy | Scanesl|
efween al components
Contact + Clash Checks whether two items Inside One Checks for collisions per specifications
occupy the same space and Selection set in the Type pull-down menu. This is
whether they are in contact. the default setting.
Clearance + In addition to checking
Contact + Clash whether the two products or Between All Checks for collisions per specifications
resources occupy the same Components set in the Type pull-down menu for a
space zone, and whether selected product or resource.
they are in contact, this . . L
option checks whether they Seleptnon phecks for collisions per specifications set
occupy a clearance zone Against All in the Type pull-down menu that are
) around each other. caused by a selected product or resource.
§  Authorized Checks whether an item
5  Penetration penetrates another object Between Two Checks for collisions per specifications
3 beyond a user-specified Selections set in the Type pull-down menu occurring
g amount. between two selected products or
§ Clash Rule Allows you to use Knowledgeware resources.
s capabilities for clash.
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AnalyZing CIaSh (2/3) Student Notes:

@ If an object is already attached to the manikin, this object will be considered as a sub
element of the manikin. Therefore, it’s possible to detect the collision between the tool
handle by the manikin and another object.

W T T T T T T T o ommssmo—mmmee 1

i".ﬁlpplications E
. . . L. o i ?Simulatiu:nn |
@ Clash analysis data is stored in the Product tree within the Application node ! S-Interference :
L T ertorence 1 |
r— Definition

Mame:| Interference. 1

Type: |Contact + Clash

|L'||r| Selection 1:I2 products
Selection 2:|1 product

You can review clash results, by clicking the Results Between two selections
Window button. —Results

Qz Mumber of interferences: 0 (Clashid, Contact:0, Clearance:0)

Filter list: IAII types L”No filker on value j]nll statuses j @@

i List by Product | Matrix |

=
-

; ; ; I Mo, I Produck 1 | Product 2 | Type | Yalue I Skatus | Comment
If there are clashes, they will be listed in the Check ___ I~
Clash dialog box. L 0
Deseleck I More == I
@ ok @ rpply | @ cancel
. L cel |
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- Student Notes:
Analyzing Clash (3/3) S
The clash detection activates or deactivates automatic clash detection in a simulation
@ The elements involved in the collision will %
be highlighted in the 3D viewer by
activating the Clash detection (ON). Clash Detection
(On)
@ The elements involved in the collision will be TR
highlighted in the 3D viewer and manikin {Stop!
motion will stop by activating the settings
Stop on collision (see next icon).
i? e DMLUI Fitting || DML Manipulation ;
% Parameters and kMeas Clash Feadhack :
E F'_»'ﬁ Devices and Yirtual R @g [] Clash Eeep E
i 1 . Infrastructure Automatic Ingert Configuration 4@
. . E F= Mechanical Design ':ﬁ: @ Onmouse releass E
@ To set an audible feedback, select the Tools > Options > | o O e :
g DMU Fitting from the main menu. Under the DMU : i Distance [T ]
5 Manipulation tab, activate or de-activate the Clash (T Ee e Ange  [FES ;
; Feedback as shown. E — NCManufacturing Manipulation Made for Simulations and Tracks 'i
5 i L = Digital Mockup @ No clash detection E
§ E E‘! DMU Space Analysic (1 Clazh detection on E
% ! E _ ) Stop on collision ]
§' :._ ____________________________ ﬂéummaﬂr.invﬁ.--_________.:
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Performing a Simulation (1/2)

Movement of the manikin can be saved using two different functions: Simulation OR

Track

1. Select the Simulation Icon and pick in the
list the object that you want to simulation.

Select M= B

o0u cah select your simulation objects

Edit Simulation

- ¥ Cancel l

=] for the manikin: Need to select

Generate a Replay.
The replay will
appear in the
Specification tree

Hreplay

'J|«<nu Mo oD ———— =R

5. Real Video can be generated

£

| the simulated object: Manikin

Double click the items and use
the keys to run the simulation

T In o0

[ Animate wiewpoint

¥ideo Generation n m
H | ‘ |H | II |bI | b | H | IMicrosoFt AT 'l Setup !
EI1 ﬂ || File name ... I

From: | Simulation. 1

2. Move the manikin using the .|

Insert )| Modfy | Delsts | Skip |

Forward kinematics and click

T [ awstornatic insert [ i m‘
Insert for every desired frame [~ Interference i~ Distance 0
and CliCk Ok When Completed- ||fo j”IDrr j| Compreszor:
Edit analysis I E dit simulation objects ll IElnepak Codec by Radius x| Cancel
Edit senzars Compression Quality: 100
Configure. ..
. 1 e

fg ‘ M MI ¥ Key Frame Every IT frames
i}
o i ¥ DataRate 300 KB/sec
2 3. Inthe specification tree, S —
3 . |Generated replay: IREphy‘z ‘ . . H
2 a new node will be rrom: R A simulation can be done for an object
3 created called | (Inserted inside a shuttle). Run the simulation
g Simulation. — S ok | S| of the object and put a constraints between the
3]

hand an the object.

STUDENT GUIDE

Student Notes:
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Performing a Simulation (2/2)

Movement of the manikin can be saved using two different functions: Simulation OR Track

1. Select the track Icon. J{E
B

2. Pick one of the seven control points
of the manikin: 2 Hands, 2 Feet,
Hip, Neck and line of sight.

Track ﬂ B
‘% Object: |N0 selection Edit I @E |

Interpolater:l Linear 'l More>>|

A Object:  [Fight Hand Edit |‘{’=}}|
Interpolater:| Linear 'l Mores» I
Composite spline
Lirear ' Cancel l

Select the type of interpolation
between the frame.

3. Using the compass,
move the segment and
record each frame and |
click OK.

Copyright DASSAULT SYSTEMES

Generate a Replay.
The replay will appear -
in the Specification !
tree. -

{ﬁﬁ e |
:J Md 4 H 1l M P i

Double click the items
and use the keys to
run the simulation.

Rep
E

Real Video can be generated for the
manikin: Need to select the é%
simulated object: Manikin

Choose Compressor [x]
Yideo Generation n m
Compressor 0K |
[Microsoft avi =] setw e |Cincpak Codoc by Radius 7| Carcel
| FilE name «.. Compression Quaity: 100
Configure...
From: [ Simulation. 1 i e
—
I ¥ KeypFrame Every (15 frames
- = ¥ DataRate 300 KB/ses
.| & Cancel I
-

A simulation can be done for an
object (Inserted inside a shuttle).
Run the simulation of the object
and put a constraints between the
hand an the object.

STUDENT GUIDE

Student Notes:
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Manikin’s Body Dimension E} St e

You will become familiar with the anthropometry of the manikin :

» Introduction of the Human Activity Analysis workbench
» Editing the accommodation
« Changing the anthropometrics variables

» Creating boundary manikins

Copyright DASSAULT SYSTEMES

Copyright DASSAULT SYSTEMES 52



Human Modeling

Accessing the Human Measurement Editor Workbench

In this workbench, there are six default population of manikins, but you can manually
create specific manikins according to your data. The 103 anthropometrics variables on
the manikin can be modified or a smaller number of 'critical' variables can be
manipulated. In that case, the Editor will determine the rest of the value according to
the predefined correlation.

Accessing the workbench

1. From the main top menu.

rgonomics Design & Analysis

Knowledgeware 4
| ENOVIA VS VPM >
(9 Lok Design >

y A

2. By clicking on the following icon “_E %

3. By double clicking on the anthropometry in the specification tree.

Copyright DASSAULT SYSTEMES
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Human Measurements Editor - Accessing the Workbench

This is the toolbar for [m- Hurnan Measurements Editar

Anthropometry Editor k|

| g

tl3 | Returns to the previous workbench 22| Interpolation
< | Switches Gender fz] | Display
Population "% | Descriptions
@ . _, | Load manikin's attributes
b Applies a Posture | trom a catalog
Displays the variable list B | Save manikin's attributes in catalog
Filter 5 | Reset

Copyright DASSAULT SYSTEMES
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Editing the Accommodation

This concept consists to the definition of the percentage of accommodation of the target

population. This function is mainly used when you want to do not want to accommodate the
entire population. The cost of a design is more important when you try to accommodate the

tallest and the smallest at the same time.

Anthropometric Filter
—Part—— — Type
i S Body | | Circumference
1. In this workbench, you can “_E|, 2. Use the Filter, Posture and Ve | [tead | |5 Heon
change the gender, the - View panel in order to select ' clvil= e
population directly using the different anthropometrics i 1= e
following icon. variables & Leg | [& Mass
< Foot
Jd ak M, R
o - - A Automatic A Manual ‘
A best compromise would allow you to accommodate LIl Bl Animate viewpoit
most of the population at the minimum cost. Usually
an accommodation rate between 80and 90%
represent a good compromise.

3. Once you have identified the critical ———— % _—

@ bult | i H
variable, the first thing to do when | £l il

you want to generate non-standard — Accommaodation

manikins is to select the type of
interpolation and the percentage of

|F'en:entag IBS.SSB

=

B oundary: |1 G445

accommodation. Pick Multinormal
and 90 %.

Copyright DASSAULT SYSTEMES
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Changing the Anthropometric Variables

This concept consists change the value of different anthropometrics variables within the limits
of the target population. This function is mainly used you do not want to work with standard
manikins. A 50th manikin might have different arm length and this later might be crucial for
your work station.

Yanable Edition
1. In the following or select the edit variable —5/5
N H Eve height, sith
widow, you can select icon. S (N,
and double-click on = Hip breadth, sitting
. R == Shoulder-elbow length
any critical variables. £-o- [ =i ooy = S——
o Sort by
‘0 Mame () Indes |
& —ariable
i After changing the type of Meon: S5 Sek Do S4mm
R management to manual you Management
g can input the value you want —>‘ Aultomalic X |
"g —Walue
i Of course, the software will il fperc) [T SHOT
change all the others values to [ G 7"‘ Constr.ction |
the most probable. It will also [wioman L|||5"“[‘9 B
indicates the limits of the Close_|
variable. =

This is the posture used to input the data, it
better to reflect the posture used in the scene

Copyright DASSAULT SYSTEMES
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. =y, Student Notes:
Creating Boundary Manikins (1/2)
This concept consists to generate extreme manikins for a specific number of variables and for
a specific percentage of the target population. This function is mainly used when the standard
manikin (5,50 and 95th) are not enough for your analysis.
1. Identify the critical >
variable for your 3. Organize the variable in order to define
workstation. Tghdeseree the less correlated variable using a
matrix.
pTTTteeeessssssssssssssssssssssesssssiissssssssssssosssssseesess
;SN‘:':* o ‘ E P knes | Eys height-siting | K0te "™ | Thumb tip reach E
;,i‘:::zg%g CoE ‘ E E::;: kknee- 19 0343 0844 0.786 |
(AM[ : H. : = = ‘ : Eye height-sitting [0.343 10 0415 0.358 \
Vale _ ‘ E Eigie,fghei“h" 0.844 0415 10 0338 E
|| Thumb tip reach | 0.786 0358 0.838 10 |
‘ : Mean 0658 0372 0699 0.661 |
s | forder | N ariab e Varable1 | Variable 4 Yanables ] :
:uslUU 177.0 6.0 i
2. The generation of boundary P — i
manikin considers the mean, il e, 50
the standard deviation and Eco;m u - o i
2 correlation between each usz us127 0l 470 |
g variable. This information is oot veo1 0509 |
G available in the SWS file juees uete e
g within the or-\llne ii:’;“ F - . |
2 documentation. 1us2 us127 D.336 )
a yus63 us77? 0.231,
£ luge3 us8l o.320 )
\; :usGE usgz 0.313 :
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Creating Boundary Manikins (2/2)
1. Check the minimum and the maximum value
for each variable.
. . | Variable | min: 52.304 ;
2. Always by following the sequence, you will > | | :
generate all the minimum and maximum : * | i
value of each critical variable. T -
3. Each time you have complete a sequence, >} 2 rl_‘ ’_l_‘ i
the result is boundary manikin that you can i ;
save into a catalog. I Variable | min: 55874 a i max E
| — BE SENESEEERINEE
, i Xarlable r;'gi_qz:E g’l%xaé Min | max min | max min Max ;
Manisn 12 3 4 |5 8 7 |8 |
=
% Filter:il s jﬁl@ll
) J
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Posture Evaluation

You will become familiar with the analysis of the manikin’s postural information

* Introduction of the Human Activity Analysis workbench
 Editing the range of motion
* Displaying the postural score

« Gathering and analyzing the results

Copyright DASSAULT SYSTEMES
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Accessing the Human Posture Analysis Workbench

This workbench allows you to analyze local and global postures, preferred angles and
comfort. The color code and score provides postural information for all segments of
the manikin and also permits to optimize the posture. According to scientific
documentations, a catalog of preferred angles or angular limitations can be created for
special population or predefined scenario.

Accessing the workbench .

m— Hurman Measurements Editor

E ~ Enowledgeware L4 :w'ngnen Task Simulation
. I EMNCYIA YS ¥PM y o Human &ckivity Snalysis
1. From the Main Top Menu EG:!L v ! e
1 Logic Dexign an e

OR

2. Double clicking directly on a manikin’s segment

Copyright DASSAULT SYSTEMES
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Human Posture Analysis Toolbars

These are the toolbars and icons for Emﬂmﬂm

Angular Limitations k|

‘BB es ¢ b

Edits the angular limitations
and the preferred angles

Optimizes the angular limitations
according to the best preferred angles

Sets the angular limitations according
to a percentage between 0 and 100

Locks the active DOF

Removes the angular limitations

Reset angular limitations

Customized Joint

AN R A

Copyright DASSAULT SYSTEMES
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Opens the Postural Score Panel

Finds the posture which maximizes
the postural score

STUDENT GUIDE
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Copyright DASSAULT SYSTEMES

61



Human Modeling

Editing the Range of Motion (1/4)

Angular limitations and Preferred angles

Those functions allows you to define inside a specific range of motion the best zone to conduct a
designed task. The criteria of the zone can be: Comfort, force, etc. This function is mainly used when
you want to evaluate the posture of various manikins inside a workstation. To realize a unique task,
the posture of the manikins might be different according to their dimensions. In this case, their

comfort will be different as well as their energy, etc.

This function is mainly used when you want to evaluate the posture of various manikins inside a
workstation. To realize a unique task, the posture of the manikins might be different according to

their dimensions. In this case, their comfort will be different as well.

@ Using the following Icon, the range of motion (Angular limitations) and the criteria zone (Preferred
angles) can be modified according to your specific scenario or manikin’s characteristics

Copyright DASSAULT SYSTEMES
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Editing the Range of Motion (2/4)
Angular Limitations allows you to set restrictions on the upper and lower limits of
movement (in degrees) on a particular DOF of the manikin.
@ Edit the limit (Angular limitation) by double | |
clicking on them directly OR with the ; ! OR
contextual menu and select Edit 5 |
@ To modify the angular limitations, you LT LS 2l The default range of
v i i H v Body Element: Left arm
ha\ée tho Sele::lqtI I-}_ctl_\;ate manipulation Degie f Feadom: flenererson motion is displayed in
and change the fimi this panel (50% of the
| [ activate manipulationl population). The bigger
imik: I' & E FL S ACCOM, i
@ Save the angular limitation in a % . 'fmft' 602 - o (wasend | the rITng_e OI: motion
catalog using this icon. Upper lirit: Il?"D =g E '_Jl— = accom)| | SMaller is t e
Reset | accommodation (only the
elite are really flexible)
.
@ To reset the angular limitations, open Reset anglat INMEAHAER 3 x| e ———"
the dialog box and select the angular Segments having user defined imitatians (percenltc‘];);rhm\t T LD;@;E;EF;;:Z"DDOFS
limitation you want to reset. I o
2 @ Using the following icon, you can
s remove all angular limitation on
2 lected segments e |
(é) se g ! = Select All I
:‘g _— M MI [ Sicancel |
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Editing the Range of Motion (3/4)

Preferred Angles allows you to create or edit preferred angles within the whole
manikin range of motion. For example, it can refer to areas where the manikin
would be comfortable, stronger or be in a safe posture.

2] x]
@ You can add or remove preferred e e
angles for each DOF of the articulation ol UGS Bt
Mame: !PreF. angle 2 2'
In the Preferred Angles dialog box, the Color: IR v]  score: [0 =]

characteristics of each preferred angles
must be detailed according to the
scenario

You can save those preferred angles in
a catalog by selecting the Preferred
angles node in the specification tree.

(2

You can also limit or optimized
the range of motion according
to the preferred angles.

Or simply lock completely the
mobility of a joint.

D apply | _Close

@

By selecting the segment and
(ctrl key) on the preferred angles
node in the Specification tree,
you can do a Mirror Copy of
those preferred angles.

Copyright DASSAULT SYSTEMES
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Editing the Range of Motion (4/4)

The Customize joint function groups segments on the upper body (including the spine
and the head). This creates a new segment for the Postural Score analysis. This will
give more flexibility for analyzing the posture of the trunk. It allows you to create virtual
segments of the pelvis, trunk, neck and head on which you will be able to edit preferred
angles with a score.

Using the customized joint function, you can create virtual joint with a set of upper body segments
(including the spine and the head). These virtual Segments can be created for any Degree of Freedom
(DOF). Then, you will be allowed to specify standard Preferred Angles with a score.

Customized segments for preferred angl. .5l B3

Hpreferred angles
1
H Body Element: Lumbars{Thoracicl1

1 Degres OF Freedom: CustomJoint
1 Mode: Default

[
1
! Name:lCustom\zedPraF_l @l
Color; | [ 'l Score: [10 |

Minirourn limit: -11-335dEE UI %

Lurnbars) Thoracic11
Lurnbar 1 iHead

I
50 i
Waximurn limit: |5 694deq E f %, :
'
M| 4|k H 1
: ey Remaove I E
I
H Close
- _l

Options:

Select Whole Spine to score all vertebrae as a single element.
Select Each Vertebras to score each vertebra individually.
Select Whole Hand to regroup each finger into a global element.
Select Each Fingers to score each finger individually.

Copyright DASSAULT SYSTEMES
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Displaying the Postural Score (1/3)

The Postural Score Analysis feature is used to evaluate the manikin's posture. Once the
preferred angles have been specified or loaded from a library, you can evaluate the

posture using the postural score function.

By opening the postural score panel, the Postural Score
Analysis dialog box is displayed with the Display List as the

default

The following information is displayed according to the

selected Display type:

w Global Score — this item is the total posture score for all

segments combined.

w Current Score — this item is the average score of all

items in the current list.

w Selected Score - this item is the posture score for all
selected items on the multi-list.

w Favorites — this item is customizable and displays all
preferred angles, even if they have never been edited.

Copyright DASSAULT SYSTEMES

B

If you choose the List display, scores will be displayed as
percentages in list form. If you choose the Chart display,
scores will be displayed in chart form.

Postural Score Analysis (rear passent — =]
[~ DOF
|| all DOF {average) ;l ‘
—Display ————Hand filter
@ |ist ) Chatt ”' wholeHand (' Separate Fingets
Segments | Side | Result (%) |
all (all DOF) 64,2
all 64,2
Selected
Favorite
Cther
Arm L
R 64,2
Arm L
R 64.2
-
I
—DOF
| ll DOF (average) - |
- Display Hand filter
Orwist @Chart HO whole Hand () Separats Fingsrs |
D 10 20 30 40 50 60 7O BO 90 100
All (all DOF) ‘L— _“J—“’— R
Al i i A i i
Selected
Faworite
Other
Arm L
R, A |l
NN
oy m—— L
=
dose|
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Displaying the Postural Score (2/3)

Use the Segment coloring to display color on the manikin’s T~ =" === o
segment according to the score of the preferred angle oduct | Resaurce | sppessence | Oplay | Cobring | vson | antepometd 4]y
TP - ) - (0 Active
Under the manikin’s properties it’s possible to i rrrr—
change the coloring options dowcors @
) Al but Mairmurn Scores
Elements tocolor | [ seqments
w Active: check if you want to activate the coloring. e
) . . Degree of Fresdom | [FayionfExtendon DOFD) 7]
w All: activates the coloring. e
w All but Maximum Scores: activates the coloring on all i e
segments except those with scores at their maximum. o —
This feature can be used, for instance, to display colors
only if the manikin goes out of its zone according to the -
SCOI'e. - @ ok | OAED\“ Close |

= Element to color: These check boxes are used to select
the parts that will change color.

w Degree of Freedom: This combo is used to choose the
degree of freedom to activate.

(@G‘n
‘fyBy activating the coloring, you can

get highlights for the worst case.

Copyright DASSAULT SYSTEMES
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Displaying the Postural Score (3/3) Studant Notes:

The function Find the Posture which maximizes the Postural Score changes the position of the
body so as to maximize the global postural score of the manikin.

By using this icon, you can find the posture which
maximizes the postural score that you have edited before . 70

Only the edited preferred angles are saved in a catalog. For this reason, it’s
possible to load different preferred angles on the same manikin. You can keep the
previous preferred angles if it’s according to different segment or DOF.

& There are no preferred angles on this manikin.

a®

=2/The score that is assigned on a zone is the only indicator of a preferred
angle. Specific Color, name is not an indicator of preferred angles.

Copyright DASSAULT SYSTEMES
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Gathering and Analyzing the Results

This concept consist in gathering all different types of results into a single document.
Analyzing the posture using a unique database might minimize the accuracy of your
analysis. This approach allows to gather different results in order to obtain a more
objective analysis.

Here different manikin Here different analysis
(standard, boundary) database

Here different population

Copyright DASSAULT SYSTEMES
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. | Student Notes:
Standard Ergonomic Analysis '-&

You will become familiar with the use of standard ergonomic analysis

Introduction of each workbench

RULA ergonomic analysis

Lift /lower ergonomic analysis

Push/pull ergonomic analysis

Carry analysis

3D Biomechanics

Copyright DASSAULT SYSTEMES
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Accessing the Human Activity Analysis Workbench

This workbench allows investigation between the manikin and the working
environment. All the analysis (RULA, lifting, lowering, pushing, pulling and carrying) are
based on scientific ergonomics analysis. Those analysis help to identify critical task
and evaluate the manikin’s action.

Accessing the workbench

rgonomics Design & Analysis
Enowledgeware

EMCHYIA Yo VPR

e~ T e e T FaEaadat ~ e e T T

' ¢} Logic Design r Hurman Builder

WEvelnpmenL * _&‘L‘: Hurnan Posture Analysis
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RULA Analysis =k

The RULA (Rapid Upper Limb Assessment) system was developed at the University
of Nottingham's Institute for Occupational Ergonomics (Reference: Lynn McAtamney
and E. Nigel Corlett, RULA: A Survey Method for the Investigation of Work-related
Upper Limb Disorders). It was developed to investigate the exposure of individual
workers to risks associated with work-related upper limb disorders.

1. The RULA analysis is mainly use for static @ .
posture. The analysis record the current - & enir: G
i =2 Side: @ Lefi () Right
posture of the manikin and once the KL S

specifications have been input, RULA
provides you with a Score

Fosture
""""""""""" O Static @ Intermittent ) Repeated
ither

<¢Less Fepeat Hiequency
@ < 4 Tmes/min. O » 4 Times/min

2. In some case, the record of the manikin’s
posture might be different than from a real
worker. At this time, you can change

] &m supported/Person leaning
[ &ims ate warking across midiine

4 Check balarcs

manually some input in order to reflect with
. Final Score: 7 | e >
more accuracy the reallty Investigate and change mmediately . -
3. The score (1-7 is associated with a specific _— cise|
color code (green to red ) and a comments. B C—

Lex 1.
Posture B: 2mm

4. Once the specifications have been input in
the panel, Create a report and add RULA or -
RULA detailed in the report .

5. Click update when ever you want to compile
a RULA analysis and out put in the Report.

- i 5
outp Fie:
[prirepert b =] _Fie

S ok | &cancl |

)
|
|
|
|
|
|
|
|
1
1
1
|
|
|
|
|
] 1 Jeoe
|
|
|
1
1
1
|
|
|
|
|
|
|
|
|
|
1
1
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Lift / Lower Analysis (1/2) | [

This concept consists in three different analysis: NIOSH 81, NIOSH 91 and
Snook&Ciriello. Those analysis are standard matrix that analyze the current posture
of the manikin and some specifications such as initial posture, final posture,
duration, repetition, etc. Those analysis are mainly used for lifting and lowering

tasks. Each of them are using different specifications and provide you with specific

results.

@ Once you have identified two postures into the lift and lowering panel,
you can conduct 3 different lifting and lowering analysis: NIOSH 81,
NIOSH 91 and Snook& Ciriello.

- Gudeline

[rssosH 1o =l
[0St 1991 '
| 5nook. & Ciriello 1991

NIOSH 81 is mainly for symmetric tasks and provides you with two

recommended weights.

Based on different population SAMPLE, NIOSH 91 allows to
simulate trunk rotation and provide one recommended weight.
Snook&Ciriello allows you to introduce different grabbing

Copyright DASSAULT SYSTEMES

condition and provide you with two recommended weights and a
Lifting Index (current lifted weight/recommended weight).

) X
—Posture
W@ Tnitial O Final _Record/Madif
Guideline
([rosH 1981 | ‘
— Specifications
1 lift every: IE E ‘
Do Akinn: 1 Honr ar less -
—Repork
Mame:
rj’t—Lowerl @
Cutpuk File:
JPiiLiFe b | =
—Score
action Limit (ALY 4.7687kg
TMaxirium Permissible Lirit (MPLY: 14.36kg
Close I
-
T
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Lift / Lower Analysis (2/2) | [ Student oes:

@ Place the manikin in the first posture, click initial in the panel and click Record/modify button, perform
the same operation for the final postures. By toggling the buttons initial and final the postures can be
automatically updated and double checked.

Specifications (depending of the guidelines choice)

1 lift every: Increase or decrease the value according to the lift frequency. Lift-Lower AndlySe CRERR x

Duration: Duration of the work (hours per day). Occasional if the value is one hour or les: | Fe=re _ |

continuous if the value is 8 hours =i cRe L L

Coupling condition: Quantify the quality of the hand-to-object. (Good, Fair or Poor) _y;g::ﬁi:ﬁ;ns =l |

Good - a comfortable grip in which the hand can easily wrap around the object SRS |

Fair - a grip in which the hand can be flexed about 90 degrees. S rve—

Poor - when the object is hard to handle (irregular, bulky, sharp edges, etc.) U S

Object weight: Enter the load weight. This value is used for the lifting index calculation.  ame: )

Population sample: Three population percentiles are provided: 90th, 75th, and 50th. [;thtp:f“:::

s Jpitvie. bt | =
core =P — Score

Origin: This result is based on the initial posture of the manikin. ActionLimit (ALY 4.787kg ‘

Taximum Permissible Limit (MPLY: 14.36kg

Destination : This result is based on the final posture of the manikin

Action Limit (AL): Represents the weight below which the task could be considered as
reasonably safe. Close_|
Maximum Permissible Limit (MPL): Represents a limit above which the lifting task is -

considered as hazardous and requires engineering controls.

Maximum Acceptable Weight: The weight that can be handled with reasonable safety

Recommended Weight Limit (RWL): Load weight that healthy workers can lift over a

certain period of time without risk.

Lifting Index (LI): Relative estimation of the level of physical stress

@ A report of these analysis can be generated automatically. The access to update the report is
specific to these analysis because initial and final posture need to be identified manually.
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Human Modeling

Push / Pull Analysis

=

This analysis is a standard matrix that analyze the current posture of the manikin and

some specifications such as duration, distance, etc. Those analysis are mainly used to
evaluate the recommended effort that should be deployed when a worker is pushing or
pulling on a kart in a specific posture.

1. Once the pushing posture has
been identifies, activate the
Push-Pull Analysis icon

=R

2. Considering the current posture
of the manikin, input the
specifications (Distance of push,
distance of pull, the frequency
and the population sample)

Smaller is the weight, bigger
is the percentage of the
population that can perform
the task.

Snook & Ciriello provides
you two scores: Initial force
and Sustained force.

Copyright DASSAULT SYSTEMES

Push-Pull Analysis

b aniki: Igpera[m
[ Guideline
| ook & Ciiello 1831 = ‘
— Specifications
1 push every: I1 20z E
Distance of push: ISDDDmm @
Distance of pull m g
Population sample: I B0z et i
—Scome
M aximurn acceptable initial force:

Push 392.004M

Pull 374.864N
M aximum acceptable Sustained force:

Push 274.458M

Pull 270.365N

- Close: l
-

Once the specifications
have been input in the
panel, Create a report and
add PUSH/PULL detailed in
the report.

Click update when ever you want
to compile a RULA analysis and
out put in the Report.

Output File:

[p:iReport bt |
@ ok | & cancel

STUDENT GUIDE

Student Notes:
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STUDENT GUIDE

—

= Student Notes:
Carry Analysis @,

This analysis is a standard matrix that analyze the current posture of the manikin and some
specifications such as duration, distance, etc. Those analysis are mainly used to evaluate
the recommended effort that should be deployed when a worker is pushing or pulling on a
kart in a specific posture.

1. Select the desired
posture for carrying the

object.
p
2. Activate the carry %’ Cany Analysis
analySiS. § Manikir: [rorker_2
rGwdeIlne
3. Input the specifications [5nock & Cirella 1531
(Distance of pUSh, | Specifications

distance of pull, the
frequency and the
population sample.

Distance of cany: 4DDDmm

|‘I Cally BvEery: |1 20 E

Fopulation zample: SD/

— Seore

4. Once the speciﬁcations §|.|" » | |Marimum scceptable weight:  159.584N
have been input in the |j
panel, Create a report
and add Carry in the L=
report.

5. Click update when ever i
you want to compile a e
RULA analysis and out P 2 '@3 : —
put in the Report. j j Depending of the manikin’s posture,

the Maximum Acceptable Weight (in
the score section) is different.

Output File:
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[p:\Report.tit 2 |
@ ok | @caneel|
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3D Biomechanics Analysis

Contrary to the standard analysis (NIOSH, Snook&Ciriello, etc.), the 3D Biomechanics analysis
is the more flexible and accurate analysis for exertion. It allows you to calculate the
compression spine, moment, shear and compare it with recognized standard. It can be used for
an unlimited case study (push, pull lift, twist, etc ).

Considering the current posture of the manikin.
The stress on several joints can be evaluated

efficiently. The load can be apply for different
contexts.

Several types of result output
are available in each tab.

Loads i
fLoad (Hands 10kg; Left Skg; Right Skg)
[ offets

ﬁ Attaches
£t corstraints

analysis.

3. Activate the biomechanics

—

fe»

1. In Human builder Workbench,
create loads on the hands of i
the manikin. Only one load can 4. Once the specifications have been input in the
be created at the same time. panel, Create a report and add Biomechanics
2. Input the magnitude and the in the report (Select which output).

orientation of the loads.

x| 5. Click update when ever
g ~manide re Deviatian you want to compile a
& teft [125% [ [0 %) [odeg ] e [odzo ] [Push RULA analysis and out put
" ot [ 125 o] [H [l in the Report.
5 Total 250 |2 S Symmetric
‘é’ & activate [ Animate Viewpoint @
E» @ ok | @ cancel| IOD?EE*:L?":%‘:txt =l |
§ - s sy

STUDENT GUIDE

Student Notes:

Copyright DASSAULT SYSTEMES

77



Human Modeling

Course Sum Up

In this course you have seen :

-

f € § € 0 ¥ F @ § @ §© ©
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Forward and Inverse Kinematics
Constraints

Standard pose

Attach object

Catalogues and libraries

Range of motion

Preferred angle
Anthropometrics variable
Boundary manikins

Simulation and track

Reach function and reach envelop
Vision

Various ergonomics analysis

STUDENT GUIDE

Student Notes:
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