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= In the previous example, we showed a simple
solution to manipulate an Ergonomic Manikin
using CATIA DMU Kinematics.

= In that example the angle of the feet do not
follow the angle of the pedals.

= In this example we will optimize the pedals to
maintain contact with the feet.
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The angle of the feet do not follow the angle

= Previous example: of the pedals during rotation.
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Applications I}
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Commend 1.1 360 — | D[z [3] .|
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= The rotation angle of the pedals is set to a 1:1 ratio
of the crank rotation within the kinematic sedt.

= While the Manikin may be “attached” to the pedals,
it is driven by the kinematic set and therefore not
editable inside the Kinematic function.

= The main problem to solve in this example is to get
the pedals to follow the feet.

BND TechSource
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= Step 5: Create a Product for a “stick figure” kinematic
mechanism.

Pedals Optimized
- %‘}, Fixed (Fixed)
) ﬂg Crank Rotation (Crank Rotation)
M| H Pedal Sim (LH Pedal Sim)
H Pedal Sim (RH Pedal Sim)
eft Foot Sim (Left Foot Sim.1)
ight Foot Sim (Right Foot Sim.1)
H Pedal {LH Pedal.1)

H Pedal (RH Pedal.1)
anikin {Manikin9)
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s There will be four Parts to build the kinematic

mechanism:

Fixed

Crank Rotation

LH Pedal Simulator
RH Pedal Simulator
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s Other Parts within the Product will be:

Manikin (Ergonomic Design & Analysis)
Left Foot Simulator

Right Foot Simulator

LH Pedal (3D Part)

RH Pedal (3D Part)

Laws
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= The kinematic mechanism will start with the Fixed
Part and two Gear Joints between the Fixed, Crank
Rotation, and Pedal Sim Parts.

-t Fixed (Fixed)
fl"ﬁﬁﬁ Crank Rotation (Crank Rotation)
*ﬁﬁ LH Pedal Sim (LH Pedal Sim})
ﬁﬁﬁ RH Pedal Sim (RH Pedal Sim)
Left Foot Sim (Left Foot Sim.1
Right Foot Sim (Right Foot Siml)
LH Pedal {LH Pedal.1)
RH Pedal {(RH Pedal.1)
Manikin (Manikin9)

Ej!"Measure
‘é"Mec:han isms
T pedal OPT, DOF=0

Joints

ar.2 (Fixed RH Pedal 5im,Crank Rotation)
ar.3 (RH Pedal Sim LH Pedal Sim,Crank Rotation)
ands

Command.1 (Gear.2,Angle 1)
Fix Part { Fixed )
Laws
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= The LH & RH Pedal Sim Parts consist of a centerline for
the pedal pivot and a point.

= They will be used to “attach” the Manikin to the kinematic
mechanism as in the previous example.

1 and orlentation (Phantom)

(Right Metatarsus, RH Pedal E
T R A center point on top of

fct (Procuct 1) each Pedal Part was used
as the Contact Constraint
to the foot.
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= Step 6: Load the Manikin from the previous example.

M pedals Optimized

ﬁ,;ﬁ Fixed (Fixed)

ﬂ‘ﬁ Crank Rotation {Crank Rotation)

3| H Pedal Sim (LH Pedal Sim)

#MRH Pedal Sim (RH Pedal Sim)
Manikin {Manikin9)
Left Foot Sim (Left Foot Sim.1)
Right Foot Sim (Right Foot Sim.1)
LH Pedal (LH Pedal.1)

RH Pedal (RH Pedal.1)

Measure
J5"Mechanisms
5—"{-’ Pedal OPT, DOF=0
Joints
% Gear .2 (Fixed,RH Pedal Sim Crank Rotation)
3 ¥ Gear.3 (RH Pedal Sim LH Pedal Sim,Crank Rotation)
Commands
L Command.1 (Gear.2,Angle 1)
Fix Part ( Fixed )
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= Ensure the DOF values for the Feet, Legs, &
Thighs are correct and symmetric before locking

the DOF.

Posture Editor (Manikin9)

Segments

Hand filter
(O Hand Only @ Hand and Fingers

Degree of Freedom

|medial rotationflateral rotation

Yalue --- Default
53 £, |3.1deg @

Mation: mediar roea v

Reset DOF | [] Enable Coupling
Display

[] Angular Limitations

[ Animate Viewpoint
Predefined Postures

[1mitial
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= Open Human Posture Analysis. Lock the Feet DOF 1
& 2, Leg DOF 3, & Thigh DOF 2.

# (You MUST LOCK

the DOF each
time you read

|
\the Product! y

@
/If you run the N

kinematic set
without doing
C) this, you may
experience
unwanted

lts!
\resu ts /

=
ﬂ ﬂ) 3 =

G

7o
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= A helpful tip at this point would be to Save a Manikin
Profile in the desired position.

(You MUST LOCK

the DOF each
time you read
the Product! L E

- T LTI v.‘ . g
\ '~ Save in Human Catalog (C:\Documents and Settings\Owner... E]| 0 \ s
_ Title: | Y
/ ‘:‘:. Current: | HumanData LJ [E7 Large Icons :J z.:l
If you Save a rt' HumanDataChapter

(] HumanData

Manikin profile
after locking
the DOFs, when
that profile is
loaded
correctly, it
maintains these
Klocked DOFs
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AT R R Feddl ST LR Feddl SNy

53 Left Foot Sim (Left Foot Sim) After applying the manikin profile check

mﬁR'ItF t Sim (Right Foot Sim) . . . :
b i el ripey the Properties of the Angular Limitations.
fl’-_;_ M RH Pedal (RH Pedal) - —
'i-"ﬁ,ﬁ Laws (Laws) AEE
™ Manikin (Manikinl) Current: [ HumanData ~l =

A Body

. . 5 'ataChapter
’IL ¥ Profiles Rrppertias E]mData

Lo

A’ - Settings Current sele _tion : |

1] ;_:'_ ) ‘ 2 =
* ™ Posture Angyar Limitations |

L . Br dy elements having user defined limitstions @eereemmie:
e Position Body elements | DOFs Lot lirmit | Upper limit | Marikin |
_ ;| Right Thigh Flexionextension Mare Mone Manikini

Eaiil Referential Right Thigh medial rotationglat... § Mone Mone Manikin i
Right Leg flexion)extension Mone Mone Manikint
Right Fook dorsiflexionfplant... | 49.0 715 Manikinl
Right Faredrm flexion/extension 50.0 7.8 (Smilima N D
Left Thigh flexion)extension Mone one Manikin i O
Left Thigh medial rotationglat... § Mone Mone Manikin i
Left Leg flexion)extension Mone Mone Manikint
Left Fook dorsiflexionfplant... § 49.0 715 Manikinl
Left ForeArm flexion)extension 50,0 278 Manikinl
=

~ | #4| 2|E

EE] Constraints
-Applications Mare... |

@ Apply ] Close ] @ Apply J Close ]
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= More on Locked DOFs...

it
fl"ﬁ,;. Left Foot Sim (Left Foot Sim)

j:ﬁ; R —— Angular Limitations must be chosen alone
ﬁﬁ: LH Pedal (LH Pedal) to apply the locked DOFs. Check the
o) eda eda . .
P i1 Pedal (RE1Pedal) Properties to verify.

ﬁ,& Laws (Laws)

‘L-J:'_ l\:lanikin (Manikin1) J Curtent: [ Humanbata
® Body —

cll. : " ‘===ataChapter
% Profiles EDpEr-es

-

SIS
j |Large Icons j g

inData

é‘ < Settings Current sel ction : |

L Posture Ano @k Limitations |

L . Br.dv elements having user defined limitationps&R ik

< Position Body elements | DOFs | Laowser limit | Upper ligik | Manikin |A
. : Right Thigh flexionextension Mone Mone Marikin L

e Referential Right Thigh abduction/adductioh 5.0 deg Lock. Marikinl

Right Thigh medial rotationglat. § - Mone Hone Manikinl

Right Leg flexionextension Mone Mone Manikinl

Right Leg riedial rotationflat. & 3.1 deg Lock. b——— DOF I k d
Right Foot dorsiflexion/plant.. 3.3 deg Lock. Manikinl S OC e .

ceforrad Analog Right Foot eversionfinversion 0.2 deg Lock. PManikinl
St Right Faredrm flexionextension 50,0 27,8 Manikinl

Left Thigh flexionextension Mone Mone Marikin L

Left Thigh abductionfadductioh 5.0 deg Lock. Manikinl %

===l

~ 2 |E

" Constraints
Applications Mare... |
= | @apply | Close | & Apply I Close I

BND TechSource https://bndtechsource.wixsite.com/home



BND TechSource

Human

Posture
Analysis

BND TechSource

= Constrain the feet to the points in each Pedal

Si

mulator Part (use Contact Constraint).

f’-ﬁ,;,‘. Fixed (Fixed)

f!‘ﬂ ﬁ'ﬁ‘. Crank Rotation {Crank Rotation)
i ﬁ;;ﬁ LH Pedal Sim (LH Pedal Sim)
o) 18 s

& T l‘:ﬂanikin {Manikin9)
@3 ,15_ Body
& J_-,_ :.* Pro s

= Settings
(O] ™ 5% posture
- L Position
= o N
'!,_.” IK Behaviors
ﬁﬁ .lf Angular Limitations
a EIL:I' Preferred Angles
vH Loads
s . Offsets
G2 _ Attaches

]: Constraints

&d &8

I~ Constraint19 - Position and orientation (Phantom)
9 Constraint3 - Point {Left Metatarsus, LH Pedal 5im)
% Constraintd - Point (Right Metatarsus, RH Pedal Sim)
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= Step 7: Create a line inside each Foot Simulator Part.

This will be used later to measure the foot angle
relative to the pedal.

&k edals Optimized
: ‘3',5 Fixed (Fixed)
. ﬁ,ﬁ Crank Rotation (Crank Rotation)
4 ﬁg LH Pedal Sim (LH Pedal Sim)
3 ‘3‘5 RH Pedal Sim (RH Pedal Sim)
™ Manikin (Manikin9)
‘3’5& Left Foot Sim (Left Foot Sim.1)
‘3'5 Right Foot Sim (Right Foot Sim.1)
H Pedal (LH Pedal.1)

H Pedal (RH Pedal.1)
ws (Laws)

BND TechSource https://bndtechsource.wixsite.com/home
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s Attach the Feet Simulator Parts to each foot.
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= Attaches to the Manikin can be verified by right-
clicking the Part name from the tree, and open
Properties.

#f ‘edals Optimized

“M Fixed (Fixed)

Aﬁg Crank Rotation (Crank Rotation)
&7 & ‘%ﬁ LH Pedal Sim (LH Pedal Sim)
& ﬁ,ﬁ RH Pedal Sim (RH Pedal Sim)

g
@ M Current selection : I
IK Behaviors l Angular Limitations | Prefered Angles Attaches |
3 Segments | objects |
il ) Right Metatarsus Pedals Optimized (LOCK Foot DOF 1 & ...
@ Left Metatarsus Pedals Optimized (LOCK Foot DOF 1 & ...

&3
I

B oz BB

L
-
>

89 HE
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= Run atest using DMU Kinematics.

2)x| L-]31x]

@ [

EJ et EnOVIAVS Fle  Edt  View Inset Iook  Analze Andow  Help
[ o 1[I ][ oJ[3 e ol &
Al “‘ﬂmﬁ Fixed (Fixed)
Aﬂmﬁ Crank Rotation (Crank Rotation)
ﬂ,ﬁ LH Pedal Sim (LH Pedal Sim)
’5‘,;“ RH Pedal Sim (RH Pedal Sim) s
* Manikin (Maniking)
ﬂ,;“ Left Foot Sim {Left Foot Sim)
Right Foot Sim (Right Foot Sim)
LH Pedal {LH Padal)
RH Pedal {RH Pedal)
Laws (Laws)

™ Manikin_CPT_01.avi

4
2 &

“
=
=4

Constraints
-Applications ! Kinematics Simulation - Pedal OPT) E]

K
J5'1\‘Iechani5ms Command.L 960 — |t %60[o0000  [&] .|
Lig Pedal OPT, DOF=0 [ Activate sensors [ Plot vectors
B ~ _

Reset Analysis. . <cless

Similation

ej,_ t Gear.2 (Fixed RH Pedal Sim Crank Rotation) Ot ) s
ar.3 (RH Pedal SimLH Pedal Sim Crank Rotation) ZIERTIY ‘ » | S|
ommands Hiumberof stepsizn o
‘J"Fix Part ( Fixed )

taws
peeds-Accelerations

Double click on the picture to “"Play Movie” |2 =

Pl

easure / Mechanis: e ds) opr

& FEAHD B
H

a? &

Joints

)
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= Step 8: Load in the 3D Pedals. Create two Revolute
joints between each Pedal and Pedal Simulator
Parts.

M Right Foot Sim (Right Foot Sim)

Uy 420 Pedol (LH Pertl) Each Pedal must be aligned
(258 R Pedal (RH Pecal) with its Pedal Sim Part.

=~Applications
A'Mechanisms
"% pedal OPT, DOF =0
Joints
d 7?31? Gear .2 (Fixed RH Pedal Sim,Crank Rotation)
f::"%}? Gear.3 (RH Pedal Sim LH Pedal Sim,Crank Rotation)
% f=i Revolute.3 (LH Pedal Sim,LH Pedal)
.. £ Revolute 4 (RH Pedal Sim,RH Pedal) .
Jaf S S Each Revolute joint must
/4 Command.1 (Gear.2,Angle 1) be “angle driven” so the

,. Command.2 (Revolute.3,Angle) : . . -
.., Command.3 (Revolute.4,Angle) s klnematlc meChan|Sm can
’L-Fix Part ( Fixed ) be simulated. This will
2 l create two new

peeds-Accelerations comman d S. /

BND TechSource https://bndtechsource.wixsite.com/home
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= Run a test using DMU Kinematics.

Run the simulation with a value only for Command 1. Notice
the angular deviation between the Pedal an Pedal Sim Parts.

|- | L= ™)
nitarl EMOVIAYS File Edt Wew [ncert  Took  Analyze  Window  Help

J@ljlmﬂ h BOELPERHAL o

I |m Manikin_OPT_02.avi

[ +|fioo% J\

% Left Foot Sim (Left Foot Sim)
"i'ﬁ Right Foot Sim {Right Foot Sim)
LH Pedal (LH Pedal)
fllwﬁ RH Pedal (RH Pedal)

e
&
s

Pedal OPT, DOF=0
J-"'Joints
2 Gear.2 (Fixed RH Pedal Sim Crank Rotation) ‘
Gear.3 (RH Pedal Sim LH Pedal Sim Crank Rotation) A A —
Revolute.3 (LH Pedal Sim,LH Pedal) " Kinemalics Simulation - Pedal 07T FIX)

+4 Revolute 4 (RH Pedal Sim RH Pedal) ke Mechanii [peqal opr -l
ommands e Il
Cammand 2 360 — 360 10,0000 @_J
Conmand.3 -360 I 30000 & o |
8 Command.2 (Revolute.3 Angle) [ activate sensors [ Plot vertors

Command.3 (Revolute 4,Angle) Reset Analysis,.. <<less

( Fixed ) Simulation
O tmmediate @ On request

¢ Command.1 (Gear.2 Angle 1)

aws

& @ADD B

2 & 2P

IR

Double C|ICk on the picture to “PIay Movie”

= [~ I

@ &

ﬁ.
ATE g

i @7 @

2

CATIA
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s [he Pedal Sim Parts are “attached” to the Manikin.

= The Manikin is constrained to the kinematic
mechanism.

= This means the angular deviation due to the
kinematic simulation occurs outside the kinematic
mechanism.

= To correct this, we must measure the angular
deviation and apply the measurement back into the
Kinematic mechanism.
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‘:[@,‘_ edqls Optimized

. ‘ﬁgﬁF’ixed (Fixed)

ﬁg Crank Rotation (Crank Rotation)
"l"’?’g& LH Pedal Sim (LH Pedal Sim)
ﬁ,ﬁ RH Pedal Sim {(RH Pedal Sim)

J" i Manikin (Manikin9)

Rotate the 3D Pedals rearward 30

deg. to open an angular gap which
can always be measured as positive.

} ﬂ,ﬁ Left Foot Sim (Left Foot Sim)
ﬁa Right Foot Sim (Right Foot Sim)

M | H Pedal (LH Pedal)

El"'Applications

Coordinates

= Step 9: Measure the angular deviation.

\

Reference ]Absolute

AEE'Z | Position
Along X [106.00mm 2]

Along ¥ -42,18mm @
AlonaZ 75 61mm =

Increments

| Translation increment

Aol [ooomn [ &%
ll ciongy [0.00mm [E] 6"”

Aong W fooomm [ &l?l

Measures

2
Andle

-90.0deg E
-48.8deq @
90.0deg @

Rotation increment

T TN
- Y
e P

Distance §/0.00mm Z|#| | _ange |[0.0deg 2|%|

Close |
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s Out with the old...In with the new.

- T—— Delete and re-create the Revolute

e)

e ol e Pedals are rotated to their new 30
' deg. position. Otherwise, the final

’ Geometrical Set.1
L-ﬁi PartBody
# Manikin {Manikin9)
ﬁﬁﬁl Left Foot Sim (Left Foot Sim)
‘3’5 Right Foot Sim (Right Foot Sim)
i ’3’& LH Pedal (LH Pedal) Joint Creation: Revolute
o 9"1 RH Pedal (RH Pedal) Mechanism: [pedal opT

Joint name: | Revolute.4

Current selection:
Line 1: [RH Pedal SimjLine.3  Line 2: [RH PedaliLine.22

Plane 1: [RH Pedal Simfyz plarPlane 2: [RH Pedalfyz plane @ null OFfset (O Offset = .

[ [ O Centered

J— Axis Systems

ERH Pedal Sim (RH Pedal Sim) ]OlntS. ThIS must be done after the 3D

Kinematic Simulation will be affected.

Ll Mew Mechanism J 7

A%"Geomeh‘ical Set.1 _\ @ ok | Scancel]
fj"'ﬁ%; Inner

'ﬁ' PartBody

% External References

BND TechSource https://bndtechsource.wixsite.com/home
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s Ensure the Pedal rotation direction is correct.

Constraints
=-Applications Picking the arrow will reverse

the rotation direction

edsire

é"I‘/Ineu::h.anisms

“% Pedal OPT, DOF=0
Joints
1% Gear.2 (Fixed RH Pedal Sim,Crank Rotation)
515-5'11?1“ Gear.3 (RH Pedal Sim,LH Pedal Sim,Crank Rotation)
3~ Eh Revolute.3 (RH Pedal Sim RH Pedal)

Double-click Command.? phEiEluFEEE])!

=—Commands
Commandgl (Gear.2,Angle 1)

Command.3 (Revolute .4, Angle)

BND TechSource https://bndtechsource.wixsite.com/home
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s Create Surfaces to measure between.

Through trial & error we
found Surface To Surface
measurement worked best.

Offset the Foot Sim surface

to achieve an acute angle
# measurement throughout

the kinematic simulation.

Pedal Sim
surfaces @ [

30 deg.

Foot Sim
surfaces

BND TechSource https://bndtechsource.wixsite.com/home
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= Prepare the test using DMU Kinematics.

M | H Pedal (LH Pedal)
RH Pedal (RH Pedal)
Laws (Laws)

J;_ Constraints
-Applications

Ja-Measure P|Ck Yes on the LH &

waw LH Measure

A_,ﬂf‘” il RH Angular Measures. | '- Click Activate sensors.
ﬂ Lj ] -SOdeg

Selection | Instantaneous Yalues History

Observed | »~

Sensar
Pedal OPTY Joints\Gear 2\ Angle 2 Mo LAy AR -
Pedal OPTYJoinks\Gear, 3lAngle 1 Mo E]g]

Pedal OPTYJoints\Gear, 3angle 2 Mo
Pedal OPTYJoints\Revolute, 3Yangle Mo

Pedal OPTYJoints\Revolute, 41angle Mo f
" Pedals Optimized|LH MeasureéLenuth‘ IMillimeter Mo N Command.1 -360 .—h— 360 | 0,0000 @ |
‘P " easurellMax Distance ilirnerel [ Command. 2 3 360 30,0000

Pedals OptimizediLH Measurelangle” Degree es > ) ) _6_ J‘ ! _J
ﬁwe T PLix" i Command. 3 460 — 360 | 30,0000 |
" Pedals OptimizediLH MeasureiPE1y” Millimeter Mo
e o imeio o AU R o i e o "o [ Plok wectars

PR Y P
Select Al Analysis. .. I <<l ess I

Deselect Al

Display Options Simulation
= O Immediate @ on request
Detect Clashes Check Limits |

LaL’]

L] i L]
Automatic O Interferences eli ron Mumber of steps:[gg -

E @ @ z:l:pp:ltcss I Options I
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Run a test using DMU Kinematics.

Kinematics Simulation - Pedal OPT

Mechanism: |Pedal OPT

Command.1 -360 h 360 {312.0000 E |
Command.2 -360 _h_ 360 | 30,0000 @ |
Command.3 -360 ,_1‘_ 360 | 30,0000 E I

< Activate sensors [ Plot vectors
Reset | Analysis. .. | <<less |
Simulation

O Immediate @ On request

‘ Selection Instantaneous Yalues History | | 5 | I

| l ' Number of steps:|gq ~|
.| Sensor Value Unit I [

! " Pedals OptimizediLH Measurelangle” 43,5257 Degree

‘ * Pedals Optimized\RH Measure\Angle” 16,7684 Degree

https://bndtechsource.wixsite.com/home
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= The graphic results show measurement output as
acute angles.

BND TechSource https://bndtechsource.wixsite.com/home
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"L pedal OPT, DOF=0 Fiter Name |

dal
Select the Command.
LF Command.1 ( ar .Z,Angle 1) Edit name or value of the current parameter
| Pedal OPTYCommandsiCommand, 314ngle 30.0deg @

Select the Function icon.

= Step 10: Set up Functions for the Commands.

pplications
é'IVIe.asure

wuw| | H Measure

RH Measure
- 5|

echanisms

Filker ©n Command, 3

. Filter Type : |&ll -
Joints e | |

& ear.? (Fixed RH Pedal Sim,Crank Rotation) |[Rttaetatiiol: sl

Ejﬂ- . . Parameter YValue Farrmula Active
Gear.3 (RH Pedal 5im,LH Pedal Sim Crank Rot

515' = Revolute.3 (LH Pedal Sim,LH Pedal)

" Pedal OPTYCommands\Cammand. 38ngle” 30.0deg

)

Command.2 (R&olute.3,Angle)
Command.3 (Revolute.4,Angle) New Parameter of tvpe || Angle | with [Single value =l Add Formula_|

I_Li)( Part ( Fixed ) \ Delete Parameter I w
aws @ ok | @ apply | @ cancel |

Select Add Formula.

35 9o (Y BASY 6k AP wEHenQAALBO 666

p
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= Setting up the Functions (RH shown, repeat for LH).

easure

o

echanisms
5—"{-' Pedal OPT,DOF=0 g

waw| LH Measure

Al Olonn Ne-manls DI A ELL

Select Angle from (s
Pa ra m ete rs I ist . \2edal OPTiCommandsiCommand. 3lAngle

[“RReasuretangle” |
Dictionany Members of Parameters Members of Angle

ommands ParametersN. PO | RH Pedal\Body.5\Shaft.2{Secondangle”
Design Table Cstattr_Mode *RH Pedal\Geometrical Set.3\Plane.3\angle”

) Command.1 (Gear.Z,AngIe 1) Operators Length *RH Pedal\Geometrical Set.3\Plane. 11}angle”
¥ Pointer on value funewan: Real *RH Pedali\Geometrical Set.3\Plane. 12\Angle”

Command.2 (Revolute.3,Angle) Point Constructors String

Law ‘m'ﬁﬁ?
Command.3 (Revolute.4,Angle) L(ine Constructors @

ix Part ( Fixed ) | RH Measurelangle

aws
L&;} Formula.l: "Pedal OPT\CommandsiComt DOUble'C"Ck RH Measure\ Angle 3 conce|

peeds-Accelerations .
from Members of Angle list.
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= 10 run a kinematic simulation with Laws, there must
be a Law created relative to time.

Laws (Laws)
? Constraints
J3‘-;5\ pplications
easure
wuw LH Measure
*wuw RH Measure
echamsms
Pedal OPT, DOF=0
J0|nts
1% Gear .2 {Fixed,RH Pedal Sim,Crank Rotation)
ear.3 (RH Pedal Sim,LH Pedal Sim,Crank Rotation)

& FaRevolute 3 (LH Pedal Sim,LH Pedal) 2o
*' Revolute .4 (RH Pedal Sim,RH Pedal) :
ommands
Command.1 (Gear.2,Angle 1)
Command.2 (Revolute.3,Angle)

Command.3 (Revolute .4,Angle)
ix Part ( Fixed )

A"Laws

ﬂx) Formula.2: “Pedal OPT\Commands'Command.2\Angle”
fea Formula.1: “Pedal OPT\Commands'Command.3\Angle”

peeds-Accelerations

BND TechSource

Kinematics Simulation - Pedal OPT

Mechanism | |pedal opT
To simulate it with laws, add at least a relation between a command and the time parameter

“LH Measure\Angle”
“RH Measure‘Angle”

https://bndtechsource.wixsite.com/home
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s Create a Time Law.

o ~u— Kinematic Laws must be Cgrves.
& N Therefore, to get a linear time o

- s relationship to rotation, Connects |

with Point Continuity are used.

° Geometrical Set.1 Qb
e O
1. AbsoluteAxis v

. AL Geometry @
" Line.1 =
e

4 Point.1 onnect Curve Definition @
<4 Point.2 W st Curve

" Line.2 Wk [Foint.2

Point.3 SENH o= 2

-

4

ConEinUiEy | paint

" Line.3 -
) | | ETTSmET |
Point4 V7 H4 4y l |

Aecond Curve

Saint: Paoint. 4
ine.

b PYEL

Point.5
o~
-, Connect.2
]: Constraints
o Law.1 This Law will allow rotation to 360
deg. Then return back 360 deg.

i K] gl 1
@ &5
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L'ﬁI' PartBody

Constraints

echanisms
é‘-'*i-" Pedal OPT, DOF=0 H

-
é"Joints fv

i %ﬁ Gear .2 (Fixed RH Pedal Sim Crank Rotation)
) Crank Rotation)
Double-click Command.1 [alatiadll Select Law Sketch )
o Select Link
. NN RH Pedal SimRH Pedal)

ommands 21X E HEa

Command.1l {Gear.2,Angle 1}

. Select the sketch you want ta link the cormmand \ Command name: | Command. 1
Command.2 (Revolute.3,Angle) Sketch name: | Pedals CptimizedjLavsLaws/Geometrical Set. 1{Sketch, 1 Command value: [

Command.3 (Revolute .4,Angle) Pl mum bme valde d 100 Reset to Zero |

q B q Law Management
ix Part ( Fixed @ ok | @cancel |

A—L ( ) - Import... | |
dAaws

=] & Cancel I

f[-j;j] Formula.2: “Pedal OPT\Commands'Command.2' Angle” ="LH Measure'Angle” -
1 Formula.1: “Pedal OPT:Commands'Command.3iAngle* ="RH Measure!Angle”
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. ] edals Optimized

Properties

ﬁgﬁ Fixed (leed)

s~ P ' o A Current selection :

Transfer the surfaces & t|me law to the
same Iayer as the measurements.

Feature Properties Graphic |

Fill
Color Transparency

0
M i

Edges

Color Linetype Thickness
1:0.1300 L]
Calor Symbol

[—
[— |

t || — 104300 .|
| Lines and Curves
Points
Global Properties

Y ' N Layers
! & e Pickable flone] LH J Mo Specific Renderir_‘
easure g O None
: 0 General
wu | H Measure
Ell— — Other Layers...

Measures can be put onto another
layer because they won't stay hidden
during the kinematic simulation.

More. .. |

@ ok | @apply| close |
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= Apply a Filter for the Kinematic simulation.

| Start  ENOVIAYS File Edit VYiew Insert analyze  Window  Help
[ <o <[ — <[ — <[] feoEomia-.
—_— Image
¥ Pedals Optimized
fti%‘}_ Fixed (Fixed)
) ﬁ& Crank Rotation (Crank Rotatig
43 LH Pedal Sim (LH Pedal Sim) [* pessleatonfiters,
-39 RH Pedal Sim (RH Pedal Sim) [y
- # Manikin {Manikin9) Standards...
Left Foot Sim (Left Foot Sim) EREEECEI
} Right Foot Sim (Right Foot Si ==y
"l‘-ﬁ,ﬁ LH Pedal (LH Pedal) Simulation
- RH Pedal (RH Pedal)
; Laws (Laws)

ROESPERFHLCLESPEARL

Macro
Utility...

Customize...

Constraints
plications

easure

= wu LH Measure

El" ; N R - Filter name
wuw RH Measure S e ner
echanisms Only current layer visible

-

- pedal OPT, DOF=0

Joints
fx§} % Gear.2 (Fixed,RH Pedal Sim,Crank Rotation)
’J!"E} Gear.3 (RH Pedal Sim,LH Pedal Sim Crank Rotation)
} i":‘;:', Revolute.3 (LH Pedal Sim LH Pedal) @ ok | Sapply| close |
! . wl
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= Run the DMU Kinematic Simulation with Laws.

BND TechSource

B - [2]x]
YW N
(4G i

- Double click on the picture to "Play Movie” |-

=

Kinematics Simulation - Pedal OPT @

Mechanism | (pedal opT

[tart of——— 1m0 m-_"
KT
Nurber of steps:m Anlyss...
’_1 @ % %? fw @ uf:; @ }: @_ K( Q @E}‘ L ¥ %L E &' @ Q Q 57 E o pctivate sensors [ Plot vectors
d‘_’| ,—_ Close I
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s Conclusion:

This i1s an example of how to use CATIA DMU
Kinematics along with Ergonomic Design & Analysis
to simulate a 3D Manikin pedaling a bicycle.

We hope this will help those who need this type of
simulation.

As always, we are open to any discussions this may
bring.

Please subscribe to our YouTube channel! l‘
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