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= The following licenses are required to
manipulate 3D Ergonomic Manikins with
CATIA V5 DMU Kinematics:

= Digital Mockup
= Ergonomics Design & Analysis
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= Digital Mockup

CATIA V5 - [Manikin Assy Test.CATProduct]

ENOVIAYS File  Edit
[@ Assembly Design

= % Generative Shape Design

View Tools  Analyze  Window

Insert

| || 3 -|ivone  =]=S2

Fo @ Part Design

n b@ Drafting
! . Infrastructure

Mechanical Design

Shape

Analysis & Simulation

AEC Plant

Digital Process for Manufacturing

Machining Simulation

Ergonomics Design & Analysis » [ prau 2D Viewer

Knowledgeware 4 a DMU Fastening Review
ENOVIA Y5 YPM » @ DMU Optimizer

DMU Tolerancing Review

|\/ 1 Manikin As..Product
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= Ergonomics Design & Analysis

[%] CATIA V5 - [Manikin Assy Test.CATProduct]
n SEGAN EMNOVIA WS File  Edit Wiew  Inserk  Tools  Analyvze  Window  Hel

[@ Assembly Design |>< j| ] Jlm.;..—.e j;ﬁ ‘_’%
1 % Genetative Shape Design

fo Part Design

Mechanical Design
Shape
Analysis & Simulation
AEC Flank
Machining
‘ Digital Mockup
Equiprent & Syskems
Digital Process For ManuFacturing

Ining Sirmulation

Hurman Measurements Editor

®  Human Activity Analysis

EMOVIA WS YPM Human Builder

= Human Posture Analysis
w” | Manikin &s..Produck "& = g
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= The end result we are trying to achieve is
to show a bicycle rider pedaling a bike.
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= Stepl: Create a Product for the Kinematic
movement of the crank and pedals.

3 Manikin Test Kinematic Product

fﬁ-ﬁﬁﬁ RH Crank (ISIS) (RH Crank (ISIS))

’Lﬁgﬁ LH Crank (ISIS) (LH Crank (ISIS))
4MRH Pedal (RH Pedal)

fl!—ﬁ,;"!.i, LH Pedal (LH Pedal)

elw;!.i, RH Pedal Shaft (RH Pedal Shaft)
“MLH Pedal Shaft (LH Pedal Shaft)

’Il-i‘e' Bottom Bracket (Bottom Bracket.1)

“& Manikin Test Kin_01, DOF=0
Joints

Rigid.1 {RH Crank (ISIS),LH Crank (ISIS))

Rigid.2 {LH Crank (ISI1S) LH Pedal Shatft)
Rigid.3 (RH Crank (ISI5),RH Pedal Shaft)
Gear.5 (RH Pedal L H Pedal RH Crank (ISIS))
"I"-’i,?l Gear .6 (RH Pedal Bottom Bracket.1 ,RH Crank (ISIS))
ommands
LF 7 Command.1 (Gear.5,Angle 1)

i t { Bottom Bracket.1 )

Fix.21 {(Bottom Bracket.1)

eeds-Accelerations
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§tart ENOVIAYS Fle Edt Yiew Insert Took fnalyze  Window  Help

|’_j|1000fo j‘ j| j,X_LH]__MWe -] = \_g e crarik Kin,avi

WFYW Codec [

- | D —— g -

&
Kinematics Simulation - Manikin Test Kin_01 @ @ b

.
Mechanism: [ianikin Test Kin_01L | &H =
Command. 1 -360 ,_J‘_ 360 [, 0000 ; _I @i
[ activate sensors [ Plat vectars @ @
Reset Analysis... | <aless | %

Simulation @k

) Immediste ¥ On request

ARIKIE]

¥ &2

i)

Mumber of steps: 3

& & @

NE05 o e BES0Y HKOIQABAY w@énQQsA060EE S84 2
[

Double click on the picture to “"Play Movie”
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Step 2: Create a Product with a Manikin Part
and include the Kinematic Product.

CATIA V5 - [Manikin Assy Test.CATProduct] @@
g X

n Start  EMNOVIAYS File Edit View Insert Tools Window Help
[ <l =l[—=[— =[x ][ 3] It 8
N Maniin Assy Test
=- # Manikin (Manikin9)
o Body
% Profiles
"15' ," Settings
M Manikin Test Kinematic Product (Product 1)
ff‘-ﬂ,ﬁ RH Crank (ISIS) (RH Crank (ISIS))
’l"'ﬁﬁ LH Crank (ISIS) {LH Crank (ISIS))
J‘-‘-g.ﬁ RH Pedal (RH Pedal)
-3 H Pedal (LH Pedal)
fls-ﬂ& RH Pedal Shaft (RH Pedal Shaft)
&3 H Pedal Shaft (LH Pedal Shaft)
’-Lﬂa Bottom Bracket (Bottom Bracket.1)

-Applications

J"Mechanisms

N &8 ) R feP B “wEHSBAQARS, 80066 2
Select an object or a command }

‘i start | T Mirosoft PowerPaint ... AVS - [Manikin... | D Ci\Documents and Se... BN @)L LR ssiem
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= You may have to manually manipulate the
Manikin to get it to a “start” position.

[%] CATIA V5 - [Manikin Assy Test.CATProduct] [ER]
nitart ENOVIAYS File Edit Yiew Insert Tools ‘Window Help

[ e =l — ][ —|[< S5 SISt There are many choices for
<N Mankin Assy Test this inside the Human

Closes the active window and prompts to save the documents

vl = T
<y Start m Microsoft PawerPaint .. ATIA VS - [Manikin ... m C:\Documents and Se... m *C:\Documents and S...

& K 3
™ Manikin (Manikin9) H
: [F- - Builder workbench. We
o Head Sl chose Poster Editor.
& Line of sight J &
3@ Spine g - 7 %] @
— &
// ELL Segments t »,}_.1}
& J\Left Arm ¥ 9
@ *Right Leg &
EJB'Left Leg Full Spine (Lumbar+Thoracic) |%]
Head
2 % Profiles 5 s @
59 & 1" Settings t:::boars'g ' ¥ =
= . . Hand filter
gl 5 ] i i ide: [Ri -
“‘H El\:jmkm Test Kinematic Product (Product 1) O Hand Only @ Hand and Fingers | 5081 [Right =
& 3 MRH Crank (ISIS) (RH Crank (ISIS)) Degres of Freedom
oy & ﬁ,ﬁ LH Crank (ISIS) (LH Crank (ISIS)) |Flexionfextension ~| .
o #MRH Pedal (RH Pedal) Vs Tk
=2 el:-n,ﬁ LH Pedal (LH Pedal) —— % 1730da =
L 4 RH Pedal Shaft (RH Pedal Shaft) \ ot iy El M
L [J Enable Coupl
Reset DOF E C
% < H Pedal Shaft (LH Pedal Shaft) . BesetDof | TR -
) Display
& J"ﬁa ottom Bracket (Bottom Bracket.1) [ Angular Limitations 2
B [ rimate Viewpoint &
3 d ADD'IC;‘ItiOnS Predefined Postures
% [ nitial ~]
Close Y
I & R S A0 n 4 %
NEEBS  B@E 9 2  fud B4R 0HGBRQL AT 6B R 2
]
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Step 3: Constrain the Manikin for the
simulation.

CATIA V5 - [Manikin Assy Test.CATProduct] N EEX
nrgta_rt EN[OVIAVSjiI]e §dit—J\fiew Ln_s!ert le the seg ment of the -8 x
|0 || — ¥|[x I
N ol ey Tt Manikin to control the

10 Jagpgplastiac AL - t %

N - EEERE) desired movement. "

B - ﬁig,‘ Manikin Test Kinematic Pro S . f y s

& fl'-‘-AppIications M; ‘
é @
(o) =%

b =

P =

& =]

& .

NS b

& &

=24 s

& s,

& i

®, i

%a

NBES8 / Ba0 @ we 848 wEenQARS AT 0686 B

Phantom/Body/Maniking selected |

e — T = -
77 start. | Mcrosoft PowerPoint... | [3] CATIAVS - [Manikin .. | M CiiDocumentsandSe... | | & *CifDocuments and 5... & PR | e
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Constrain the Manikin to the Parts within the
Kinematic Product.

Human e ’Z’E anikin Assy Test Through trial & error we
Posture gl | eniin (Mankin) found Contact Constraint
Analysis ’ . Ec’f"& worked best for this

)

E.
& Settings simulation.

NG

* ' posture

L; Position

= Referential
& *{* IK Behaviors

+|+ Angular Limitations
@m ’IL:*' Preferred Angles
. Loads
4 .., Offsets

ttaches

% == Constraints
i, = Constraint1 - Position and orientation {(Phantom)
i“;": % Constraint5 - Point (Right Metatarsus, RH Pedal .
= % Consftraint6 - Point (Left Metatarsus, LH Pedal.1 A center pOInt on tOp of
% .-'",;,‘ Manikin Test Kinematic Product {Product 1) each Pedal Part was used
8 & npplications as the Contact Constraint

to the foot.
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= Open the Human Posture Analysis
Workbench.

3] - [#]x]
n Start  ENOWIAYS File  Edit  Wew Insert  Tools  Window  Help
[ =l <[ ][wio~I[mi=][3 Jfone <]s¥ (8 | Lock the Degrees of

tf # Manikin (Maniking) Freedom (DOF 1 & 2) .}6‘2
T [ o for the feet.
Head i
Line of sight =
Spine
Right Arm .
’I"'Left Arm =
Lj5‘-Right Leg
@
P

Lock DOF

Degrees of Freedd

dooF1 EDoFz O]

Seqments:

Left Fook >
Right Foak .

% Profiles
1" Settings
ﬂﬁ‘ Manikin Test Kinematic Product (Product 1)
Applications

@ oK & cancel | 9

R A a2 fod B8 E wHeBARLAEE6, - B B
' (=1 =]
® z!! D L 10:43PM

Select one or more segm

stan (&
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= Step 4: Run the Kinematic Simulation.

@ 2lx){L- 51X

n Start  ENOWIAVS Fle  Edt  Wew Insert  Tools  Analyee  Window  Help
e e e 9 [ ™ 2 ROAP RN
N Mankin Assy Test -

™ Manikin (Maniking)

ﬁﬁ,‘ Manikin Test Kinematic Product (Product 1)

Applications N

nlm Marikin_Crank_02.avi

@ @

=
= 4

Kinematics Simulation - Product 1Wanikin Te... @@ @v

Mechanism: ‘Praduct 14Marikin Test Kin_01 j

Command L1 <380 — | 360[¢.0000 B Ja]

[ Activate sensars [IPick vectors
Reset Analysis.., <<less

Siriulation

B

= W@ A e
% e

O Inmediate @ on request
IRTRITICTIST
Mumber of steps:[3p =

2 &

\
Close

% @ @

Double click on the picture to “"Play Movie”
\ =]
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= Conclusion:

This example is simply to show how to
connect an Ergonomic Manikin to a
Kinematic Simulation using CATIA V5.

We will optimize the contact angle of the
feet to the pedals in the next presentation.
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