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Geavaro ©  Contexto e Motivagio

Testar PHUA Diagnostico, Reabilitacao



* Sistemas de teste do equilibrio
— Estaticos
— Dinamicos
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* Forca de tracao
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M civero©  Descri¢do do Problema

* Aplicar perturbacao de equilibrio
— Repetivel
— Automatica
— Mesuravel

— Segura
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fitiescess Objectivos

* Desenvolver um mecanismo para testar o
conceito.

* Desenvolver e aplicar estimulos no sistema
mecanico para avaliar a consisténcia do

conceito.




e Servomotor

 RX-64 * Deti Dynamixel Interface




BN ce Sensor de forga

e Céluladecarga ¢ Unidade leitura de forca




e e Sensor de forga

* Adaptacao célula de carga para sensor de
forca de tracao







Lo iaace Software

is . [ §

Robot Operating System b ROS

pressure_cells_dyna rqt_plot
node

Gvo command dyna_comm
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Torque(n) = Kp.(Tensionimir—Sensor(n))+Kj. Z(Tensmngimit—Sensar(ni))
i=0
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deaveio  nuertido

Torque(n) = Kpy.(Tensionimis — Sensor(n))

+ Kpa.(Sensor(n) — Sensoropposite(1))
T

+ K. Z(T(?“?’ES'if}ﬂ-gim_it — Sensor(n;))
i=0
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Expenenuas com um Pendu]o
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Invertido

e Mais Binario
 Melhor Resolucao
* Mais Modos de Controlo
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Positioninerement(n) = Kpi.(Tensionyyms — Sensor(n))

+ Kpa.(Sensor(n) — Sensoropposite(1))
T
+ K. (T'ensioniimit — Sensor(n;))
i=0
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Position Velocity Torque
commands commands commands

Ramp step x5 X 9 XD
/ Ramp X5 ) X 5
L Sawtooth X5 X5 X5

[
i

Triangle x5 X5 X5
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| Table: Correlation of the results produced by
.d different stimuli, controlling servo torque.
2 — —
> £ 50 - \ —
£l 1 1 % Force  Angle Force  Angle
e <
LL'*"H“ Ramp step |0.9435 0.9538]  0.0214 0.0396
ol § ol | Ramp 0.9411 0.9737 0.0303 0.0298
0 N, : . 10 0 - 5 . o Sawtooth |0.3280 0.9201] 0.0673 0.0845
(a) Tensile Force. (b) Angle of the pendulum. Tria,ngle 0.8238 0.6961 0.0634 0.3843

Figure: Ramp step with torque control.



gl universidade
L) de aveiro

:
. .

Table: Procedure plan for the second trials.

r Torque commands Velocity commands
800 900 1023 800 900 1023
0.1 x3 x3 X3 x3 x3 %3
0.25 x3 %3 %3 x3 X3 %3
v 0.5 x3 x3 X3 x3 x3 X3
N




dyna /test
launch x pressure x camera dyna / test
posl = 395 | pos2 = -1
0 | sendStep = 0.0654931
inc2 = @
| pos2 = -1
0 | sendStep = 0.0654931
® autoscroll 01| ® i inc2 = 0
| pos2 = -1
F 0 | sendSte 0.0654931
200 +~ BEY - - v
= E 1 | pos2 = -1
0 | sendStep = 0.0654931
inc2 = @
| pos2 = -1
0 | send4Step = 0.0654931
inc2 = @
| pos2 = -1
0 | sendStep = 0.0654931
inc2 = 0
| pos2 = -1
0 | sendStep = 0.0654931
inc2 = 0
| pos2 = -1
speed programed to 0 and torque disabled, bye bye
joao@joao:~/working_copies/lar5$ rosrun dyna_comm dyna_commf]

requlagorpah
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B
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Figure: Pulse with 800 torque and 0.1 s duration.
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Table : Correlation of the results produced by pulse stimuli with different durations,
controlling servo torque.

? ..ro_

Torque Time (s) Force 1 Angle Force 2 Force 1 Angle Force 2

0.1 0.9984 0.9947 0.9986 0.0008  0.0021 0.0002

800 0.25 0.9926 0.9642 0.9930 0.0046  0.0438 0.0055
0.5 0.9956 0.9975 0.9972 0.0007  0.0008 0.0004
_______________________________ T L At e
900 0.25 0.9842  0.9957 0.9903 0.0115  0.0005 0.0072
0.5 0.9825 0.9943 0.9968 0.0092  0.0032 0.0017
_______________________________ S 0 S B P
1023 0.25 0.9932  0.9958 0.9940 0.0045 0.0012 0.0045
0.5 0.9929  0.9970 0.9940 0.0042  0.0006 0.0044




i i e Conclusées

 Hardware e software desenvolvido e implementado
— Mecanismo tracao compressao
— Controlo servomotores
— Visao
— Aquisicao e tratamento de dados
 Mecanismo para testar o conceito foi desenvolvido

* Foram aplicados estimulos que demonstraram a
consisténcia do conceito



e Trabalho Futuro

* Influéncia das condicdes iniciais

* Simular e equacionar o sistema

e Testar mais estimulos

* Modo de controlo dos servos ou outros motores
e Considerar tornar o sistema mais lento

e Criar uma interface grafica para controlar e
monitorar o sistema

e Criar uma estrutura fisica para aplicar estimulos
utilizando quatro servos
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