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Introducao a Haptics

« O que e Haptics?
 Teleoperacao com interacao haptica.
« Haptic Guidance.

Daniel Filipe da Ponte Marques @ marques.d®@ua.pt
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Projeto Humanoide da Universidade de
Aveiro-PHUA
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Projeto Humanoide da Universidade de
Aveiro-PHUA

Daniel Filipe da Ponte Marques @ marques.d®@ua.pt
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Projeto Humanoide da Universidade de
Aveiro-PHUA

Inverse Kinetics Control (IK mode) Joint-by-joint Control (Torque mode)

Daniel Filipe da Ponte Marques @ marques.d®@ua.pt 16/12/2015



Projeto Humanoide da Universidade de 5
Aveiro-PHUA

Geracao de forca de feedback

 Distancia do CoP ao ponto de estabilidade

do robo
» Distancia do CoP aos limites da base de

suporte do robo
» Forca vectorial aplicada no end-effector

do dispositivo haptico “
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Daniel Filipe da Ponte Marques @ marques.d®@ua.pt 16/12/2015
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Setup Experimental

Robotics Operating system-ROS:

» Setup do Hardware

Daniel Filipe da Ponte Marques @ marques.d®@ua.pt
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Experimental Setup

Robotics Operating system-ROS:

* Interacao entre modulos

Daniel Filipe da Ponte Marques @ marques.d®@ua.pt

Phantom Control ||| |

| Haptic Fe I
Recorded data
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do Utilizador
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Interface de Treino do Utilizador

& main_target

i~ Ghost_graph

& hip_target

& right_hip_target

o @ right_footRespondablel

> &
v i@ right_ankleRespondahlel
7 &

& right_legRespondablel

S, &
@ right_lowerthighRespondableld
Pz
@ right_upperthighRespondablel
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@ right_hipjointRespondable?
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& right_hip_tip
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Interface de Treino do Utilizador

V-REP PRO EDU - Humanoid_fullbody_imu_IK_with_Ghost - rendering: 73 ms (9.9 fps) - SIMULATION RUNNING '1; 4% 3:25PM 2 Phua-lAR !}
File Edit Add Simulation Tools Plugins Add-ons Scenes Help

EIGHOST

Frontal Sagital

FitraX ~ Off
FittoY  Off
Filraz =~ off
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Interface de Treino do Utilizador

Interface de treino do modo IK

« Formulacao de forca
« Configuracao com multiplas escolhas
« Selecao online atraves de Ul dedicado
» Quatro distintas formulacoes
» Escolha de direcao do vector forca

Daniel Filipe da Ponte Marques @ marques.d®@ua.pt
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First formulation
Second formulation
Third formulation

Distance [mm]
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Interface de Treino
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Interface de Treino do Utilizador
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Interface de Treino do Ut
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Interface de Treino do Utilizador

'V-REP PRO EDU - Humanoid_torque_test - rendering: 41 ms (11.9 fps) - SIMULATION RUNNING 13 4% 410PM 2R Phua-LAR {.‘}

File Edit Add Simulation Tools Plugins Add-ons Scenes Help

o)

JArchiver L

Archiver = Enable
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User Trainer Interface
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User Trainer Interface 26

Interface de treino do modo Torque

* Formulacao de forca
» Analise do binario presente no modulo |y T _
. Sintese apartir do binario resgistado e s T ] [ ]
- Filtragem para eliminacao de oscilacoes B | | | R
» Sintese individual para cada dispositivo

Daniel Filipe da Ponte Marques @ marques.d®@ua.pt 16/12/2015
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Experiéncias & Resultados 29

7 . Distance from Ghost
Resultados da experiencia do AT T T T ———
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Time [s]
Daniel Filipe da Ponte Marques @ marques.d®@ua.pt
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iniel Filipe da P

Interacao
Total

Intéracao
Visual

Interacao
Haptica
Interacao
Total

do modo Torque
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Experiéncias & Resultados
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Experiéncias & Resultados
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Conclusoes
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Teleoperacao Haptica




