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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]
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= Ergonomics Design & Analysis

[*] CATIA V5 - [Manikin Assy Test.CATProduct]
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= [he end result we are trying to achieve is
to show a bicycle rider pedaling a bike.
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= Step1: Create a Product for the Kinematic
movement of the crank and pedals.

/M Manikin Test Kinematic Product
"ﬁ-ﬁﬁﬁ RH Crank (ISIS) (RH Crank (ISIS))
’Lﬁgﬁ LH Crank (ISIS) (LH Crank (ISIS))
$MRH Pedal (RH Pedal)
“MLH Pedal (LH Pedal)
flwﬁﬁ RH Pedal Shaft (RH Pedal Shaft)
“MLH Pedal Shaft (LH Pedal Shaft)
eliﬁ,;ﬁ Bottom Bracket (Bottom Bracket.1)

L

Applications
Ja'Mec:han isms

“ Manikin Test Kin_01, DOF=0

Rigid.1 (RH Crank (ISIS),LH Crank (ISIS))
Rigid.2 {LH Crank {ISIS)LH Pedal Shatft)
Rigid.3 (RH Crank (ISIS),RH Pedal Shaft)
%% Gear.5 (RH Pedal LH Pedal RH Crank (ISIS))
- Gear 6 (RH Pedal Bottom Bracket.1 RH Crank (ISIS))
ands
Command.1 {(Gear.5,Angle 1)
't { Bottom Bracket.1 )
%.21 (Bottom Bracket.1)

eeds-Accelerations
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= This Kinematic Product runs the pedals in
opposite rotation to the crank.
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Step 2: Create a Product with a Manikin Part
and include the Kinematic Product.

[$]CATIA V5 - [Manikin Assy Test.CATProduct] E=x
n Start ENOWIAWS FEile  Edit  Wew Insert  Tools  Window  Help - | & x

[T =l I — <l — =[x =[5 Jfere <] &8
N FMankin Assy Test
’ﬁ- # Manikin (Manikin9)
§ Body
% Profiles
{' Settings
4% Manikin Test Kinematic Product (Product 1)
fuﬁ RH Crank (I515) (RH Crank (ISIS))
ﬁﬁ‘ H Crank (IS15) {(LH Crank (ISI5))
J%g_'ﬁ,._, RH Pedal (RH Pedal)
3 H Pedal {LH Pedal)
Jw.ﬁ RH Pedal Shaft (RH Pedal Shaft)
J&n‘ﬁ LH Pedal Shaft (LH Pedal Shaft)
iﬂa‘ ottom Bracket (Bottom Bracket.1)
=Applications
echanisms

FolPaeld @ 888 -3

X1

of

DEES B 2 fe® B
Select an object or a command

istart B
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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]

Bz Edit
e e |
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s Step 3: Constrain the Manikin for the
simulation.

[3]CATIA V5 - [Manikin Assy Test.CATProduct] ) S
EJ sttt EWOWIAWS Fle  Edt  view  Insert le the segment of the REE]
B -0 x| || — % M _k_ I h

n‘anikin Assy Test anl in to contro t e

bl - . i ) desired movement.
: ﬁ,;‘ Manikin Test Kinematic Pr o/ —
& J"Applications

EE T L =

EEhPTE
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o
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Phantom/Body Manikind s
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s Constrain the Manikin to the Parts within the
Kinematic Product.

Human e ‘Z'Ei anikin Assy Test Through trial & error we
Posture R T B Nk s) found Contact Constraint
Analysis ’ e worked best for this

e)

% Constraint6 - Point (Left Metatarsus, LH Pedal.1 A center pOInt on tOp of
M Manikin Test Kinematic Product (Product 1) each Pedal Part was used

Applications as the Contact Constraint
to the foot.

& ¢ Settings simulation.
& * * posture
& E,L Position T
& # Referential e =
& *{* IK Behaviors

+|+ Angular Limitations :
& ’IL:*' Preferred Angles T
. Loads
4H __I_._. Offsets
4 : .- Attaches
o8y BT _Consh‘aints
I, I Constraintl - Position and orientation (Phantom)
i“;": % Constraint5s - Point (Right Metatarsus, RH Pedal
e

i) &2 B
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= Open the Human Posture Analysis
Workbench.

B - [5]x]

EJ sttt EmOvIAYS Ele  Edt  Vew Insert  Tools  Window  Help

| | | e K| e ‘_ Lock the Degrees of
4 Freedom (DOF 1 & 2)

’ﬁ' # Manikin (Manikin9)
& & Body for the feet.
Head
Line of sight
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Js‘-Right Leg

=
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B

Lock DOF
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Right Foot .
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B o] scaa| B
s P 02 fe® 0 B8 8 “WHERAASATE B B
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s Step 4: Run the Kinematic Simulation.

n ( ) - J=[x]
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s 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.



