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Position from Encoder in tickes

‘ Open Loop Control of 1-DoF Haptic device
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Closed loop impedance control with friction and back emf compensation
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Closed loop impedance control with friction, back emf and user contact force compensation
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% Modeling of 1-DoF haptic device driven by Dc motor and having load as
link .
% P controler with low pass filter for current

%***********************************************************************
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% Input parameter or specification identiefied

clear all

clc

s=tf('s")

n=1; %$gear ratio

P=0.009/ (2*pi) $Pitch m/rad.

kt=52.5*1e-3 $torque constant Nm/A

ke=0.0524 $rad/V

dm=0.03 %damping Nm/s at motor side
Imax=20.3 $max current ampare

Jr=7.2*le-6; $inertia of the motor rotor Kg*m2
Jc=7.2*1le-6; %inertia of the coupling Kg*m2
Js=800*1le-6; %inertia of the ball screw Kg*m2
M=0.511 %mass load+nut+screws

Jtot=M*P"2+ (IJs+Jr+Jc) $total inertia Kg*m2

r=2.07 $Resistence ohm

IL=0.620*1e-3 %inductance (H)

Fc=0.005 $static friction N

Ts=0.001;

Umax=15.4; tmax voltage to motor

iMax = 0.1;

Ki = 1;

xmax=25; % virtual wall

xmin=-25; % virtual wall

kspring=1000000; $Spring constant for collosion model

oo

% Model of the motor between voltage and output current

oe

B=1/L

A=s+ (r/L)

omegal=300;

omega2=250;

AQ=s+omegal

Am=s+omegaZz;

sO0 =(omegal*omega2*L) ;

sl =(-r+omegal*L+omegal*L) ;

S=s1*s+s0

R=s

t0=1/dcgain (B/Am)

T=A0*t0

Gc=minreal ( (B*T)/ (A*R+B*S))

figure (1) % bode diagram of Closed loop
ystem

margin (Gc)

figure (2)

o©

oe

o° o0 o° oe

o° oo
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o 0
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oo

Step diagram of Closed loop
system

oe

step (Ge) ;
stepinfo (Gc)
filter for the measure current

oe

oe
oe




www.iranled.com — www.ele-pro.ir h0x00i > hamedtorky2 @gmail.com

InputFilter=(1/(s/37+1))
%% filter for the measure force

InputFilter force=(1/(s/10+1))
%% PI current controller with filter

o\

zeta=0.07;
omegal=1;
omegazl=6;

o\°

o\

% Am = s+tomegal;

% Ao = s”2+2*zeta*omegal+omegal”™2;

$ r0 = (omegal*L-r)/L;

% s0 = 2*omegal*omegaZ*L*zetatomegal*omegal”2*L;

$ sl = (2*zeta*omegal2*L"2+omegal”2*L"2-r*omegal*L+r"2)/L;

% S=sl1*s+s0

% R=s* (s+r0)

% t0=1/dcgain (B/Am)

% T=A0*t0

% Gc=minreal ((B*T)/ (A*R+B*S))

% figure (3) % bode diagram of Closed loop
system

% margin (Gc)

% figure (4) % Step diagram of Closed loop
system

% step (Gec) ;

oe

stepinfo (Gc)

o\
o\

o°




