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Modelling of Stewart Platform ] M tisiek
* Geometric configuration for cubic architecture
{P}T' e 6 = tan™! (\2)
r _ 2 2
7 =c1.086=\£ = 7 :L\g
1
.y 5

|

[ > 1 4
N /?
%A% NS r

{B}
o 1 )
=sinfl = §:>z-

Frame of reference

([ ]
(1) Global frame of reference, { B} which coincides with the centre of mass of the bottom

platform.
(ii) Payload frame of reference, { P} which is the fixed to the centre of mass of the payload

plate.
(iii) Local frame of reference which is attached to the corresponding spring and the the

actuator leg.
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* Location of actuators and sensors in global frame of reference
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5. No.  Point X Y Z
1 b1 r/2 —rv3/2 0
2 al r 0 =z
3 b2 r/2  rv3/2 0
4 a2 /2 r/3/2 z
5 b3 —7 0 0
6 a3 —r/2 —r/3/2 z
7 B 0 0 0
8 P 0 0 =z
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Modelling of Stewart Platform [l Hechatronics
* Modelling of springs Z 4
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External force acting on the center of mass of the payload plate
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* Relation between spring motion and payload motion

Translation in X-, Y- and Z-directions

Szl T Sz2 T Sa23 Syt + Sy +Sys 521 T Sx2 T Si3
T = y = , 2z = ;
3 3 :
Rotation about X-axis
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Modelling of Stewart Platform [l Hechatroics

* Relation between spring and payload displacements

Z
A
Rotation about Y-axis
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Modelling of Stewart Platform

* Kinematic modelling of actuators

T, Vector connecting origin of { B} to {P}

pi  Vector connecting origin of { P} to the attachment point of leg i in the payload plate
7;  Vector connecting origin of { B} to the attachment point of leg i in the bottom plate

¢;  Vector connecting the attachment point of leg i in the payload and bottom plates

1;  Unit vector along the direction of leg ¢

Jacobian Gg=JX

—

Absolute velocity of point A U =04+ d X p;

—

Projection along the actuator leg @ = 1;.(V+ & X p;)
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Vectors corresponding to actuator leg and position o (I)
q= ]--;‘ _11' i
G =ar—b = (r/2,rV3/2,2) — (L/v6,L/V2,L/V/3) G
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SVD controller design L echatonics

Centralized controller

O
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SVD controller design
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Transfer matrix is complex matrix which is dependent on the frequency.
Select decoupling frequency and carry out SVD on the real approximation of the matrix.

Monday, September 21, 10

INON



<% _  Precision
I" Mechatronics
Laboratory

Actuator to sensor

Bode Diagram
From: In(1) From: In(2) From: In(3) From: In(4) From: In(5) From: In(6)
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Check for diagonal dominance

o EjiilHUU)i

where |H;;(f)| denotes the magnitude of the TF from i to j at

frequency f.
Coupled plant o0 Decoupled plant (10 Hz)
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Decoupled plant [l o

Bode Diagram
From: In(1) From: In(2) From: In(3) From: In(4) From: In(5) From: In(6)
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Multi-body simulation (Simscape)

ReferenceFrame
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Bottormn platform
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Simulation without control

Fx Fy Fz

Mx My Mz
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Controller implementation
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Measurements

Controller

Laboratory
Drone_Stewart_Platform_V8_voice_coil_CATProduct_1_RIGID
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~.From: Sine Wave To: PS-Simulink Converter
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Issues:
1. Measurement of rotations at the COM
2. Initial condition of the simulation

Monday, September 21, 18

INON



<% _  Precision
Mechatronics

Preliminary experiments [l Yechaeon

Monday, September 21, 19

INON



<% _  Precision
[\ 4

Re SllltS I M_ :\-Ilat;C:r:ttI:rr;ics

Pure X Pure Y ; Pure Z

-
o
N}
=)
()
-
o
o

Mag ax/i [abs]
3
I8

Mag ay!/i [abs]
=) =)

& (S
Mag az/i [abs]
> =

& A

" W
108 .1 .2 108 ‘1 ‘2 108 [1 ‘2
— - 1 1 —
2 200 19 19 2 200 0 0 D 200 19 5 10
S, Al = kel
o 0 1 o 0 4‘ o 0 w
-200 ; : -200 * g -200 * .
o o o
10’ 102 10’ 102 10" 10
1 : < 1 : . ' 1 : I
80| il £ 05 | $0sl
o~ §o. So.
0 . 0 | 4 .
10° 102 10’ 102 10" 10°
Frequency [Hz] Frequency [Hz] Frequency [Hz]

Transfer function from the noise injected in the actuator to the acceleration in X, Y, Z
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1. Addressing issues with the Simscape model
2. Try self sensing with Vicente

3. Completion of reports

Thank you.
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