PONG LUC HOC VA PIEU KHIEN ROBOT.
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CAC BU'OC THU'C HIEN DIEU KHIEN ROBOT

Viét ma tran D-H cho robot.

Viét phwong trinh Déng hoc robot.

Viét phuong trinh quy dao can diéu khién cho robot.

Gidi bai toan déng hoc ngugc dé tim vj tri, van tdc cla robot theo quy dao can diéu khién

Xay duwng luat diéu khién(momen, luc tai cac khép ) dé cac khédp dich chuyén dung quy
dao da hoach dinh.

Phan tich sai s6, danh gia két qua bam qua cac luat diéu khién.



Diéu khién cac khép trong robot :

Dwa vao quy dao hoach dinh cda robot, ta diéu khién chuyén ddng cho cac
bién khdp cua robot dung theo quy lut cdn chuyén déng dé robot dat duoc
chuyén ddng mong muén.

Viéc diéu khién cac bién khdp théng qua cac tac ddng cliia cia momen (khép
xoay),Luc (chuyén ddng tinh tién) theo phuong trinh ddng lwc hoc cda chang.

Cac khdp duoc cau tao bdi ngudén dong luc Ia dc motor , step motor nén quay
vé bai todn diéu khién cac co ciu tdc ddng nay.



PIEU KHIEN STEP-MOTOR
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MOT VI DU PIEU KHIEN ROBOT

Cho robot 2 khau , 2 khép ddng truc nhu hinh vé

Thiét ke lujt diéu khién dé diém E bam theo qui dao vong tron c6 phuong trinh

K(1)=0.25+0.1,co8(0.05t)
y(t)=0.25+0.1.sin(0.05t)

(1=0 > 150 gidy)

Bicta;=0.25m, 2,=0.25m




Xay dung quy dao BAM hinh tron cho robot

close all;
clear all;
% in ra cau 'Please wait' de nhan biet chuong trinh bat dau chay
disp ('Please wait');

% thoi gian chu ky (sampling time)

dt=0.1;

% so vong lap tuong ung voi 125 giay

n=1250;

KHOI TAO BIEN BAN DAU

thoi gian bat dau

(1)=0;

% toa do diem R ban dau

xr(1)=0.35; vyr(l)=0.25;

(o)

%== Vong lap chuong trinh chinh

%
%

ot

for i=2:n
%thoi gian t (giay)
t(i)=(1i-1) *dt;
% Vi tri diem R tham chieu tren gqui dao tai thoi diem 1

xr(i) = 0.25 + 0.1*cos(0.05*t (1))

yr(i) = 0.25 + 0.1*sin(0.05*t (1))

end;

$====het vong lap===============

save duongtron n xXr yr;

hold on;

% hien thi gqui dao: duong xanh duong: gqui dao tham chieu (diem R) - duong xanh
la cay: qui dao diem E

plot (xxr,vyr); xlabel ('Chieu dai (m) "), ylabel ('Chieu dai (m)");

axis equal;

[e)

% in ra cau 'Done' de nhan biet chuong trinh ket thuc
disp('Done') :



Xay dwng quy dao BAM hinh tron cho robot
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BAI TOAN PONG HQC CHO ROBOT
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Phuong trinh dong hoc thuén (vi tri) BAI TOAN PONG HQC CHO ROBOT
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BAI TOAN PONG HOC CHO ROBOT

Pong nhat hoa 2 vé
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BAI TOAN PONG HQC CHO ROBOT

Ma tran Jacobian
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close all LAP TRINH CHO ROBOT CHAY THEO QUY BAO HINH TRON

clear all;

% in ra cau 'Please wait' de nhan biet chuong trinh bat dau chay
disp('Please wait');

% thoi gian chu ky (sampling time)
dt=0.1;

% so vong lap tuong ung voi 125 giay
n=1250;

% KHOI TAO BIEN BAN DAU

% thoi gian bat dau

t(1)=0;

% chieu dai khau

L1=0.25; L2=0.25;

% hang so duong k

k1=1; k2=1:

% toa do diem R ban dau

xr(1)=0.35; yr(1)=0.25;

% toa do diem E ban dau trung voi diem R
xe(1)=0.35; ye(1)=0.25;

% van toc diem R ban dau

vrx(1)=0;  vry(1)=0;



LAP TRINH CHO ROBOT CHAY THEO QUY BAO HINH TRON

% gia tri ban dau cua bien khop

C2=(xe(1)"2+ye(1)"2-L1"2-L.2"2)/(2*L1*L2);
S2=sqrt(1-C2"2);

% goc theta 2 - cong thuc (1.2)

T2(1)=atan2(S2,C2);
Cl=((L1+L2*cos(T2(1)))*xe(1)+L2*sin(T2(1))*ye(1))/(xe(1)"2+ye(1)"2);
S1=((L1+L2*cos(T2(1)))*ye(1)-L2*sin(T2(1))*xe(1))/(xe(1)*2+ye(1)"2);
% goc theta 1 - cong thuc (1.3)

T1(1)=atan2(S1,C1);

% gia tri van toc ban dau cua khop

dT1(1)=0; dT2(1)=0;

% ve tay may o vi tri ban dau

line([O,L1*cos(T1(1)),xe(1)],[0,L2*sin(T1(1)),ye(1)]);



% == Vong lap chuong trinh chinh

for i=2:n A . ~ N .

%thoi gian t (giay) LAP TRINH CHO ROBOT CHAY THEO QUY DAO HINH TRON

t(i)=(i-1)*dt;

% Vi tri diem R tham chieu tren qui dao tai thoi diem i

xr(i) = 0.25 + 0.1*cos(0.05*t(i));

yr(i) = 0.25 + 0.1*sin(0.05*t(i));

%van toc diem R tai thoi diem i

vrx(1)=(xr(i)-xr(i-1))/dt;

vry(i)=(yr(i)-yr(i-1))/dt;

%van toc diem E tai thoi diem i do R trung E

vex(i)=vrx(i);

vey (i)=vry(i);

% Van toc goc cac khop tai thoi diem i - cong thuc (1.5)
dT21(i)=(cos(T1(i-1)+T2(i-1))*vex(i)+sin(TL1(i-1)+T2(i-1))*vey(1))/(L1*sin(T2(i-1)));
dT2(i)=-((L1*cos(T1(i-1))+L2*cos(T1(i-1)+T2(i-1)))*vex(i)+(L1*sin(T1(i-1))+L2*sin(T1(i-1)+T2(i-

1)) *vey(1))/(L1*L2*sin(T2(i-1)));

% Gia tri bien khop tai thoi diem i

T1(1)=T1(i-1)+dT1(i)*dt;
T2(1)=T2(i-1)+dT2(i)*dt;

% VI tri diem E tai thoi diem i duoc dung hinh bang hinh hoc

xe(i)=L1*cos(T1(i))+L2*cos(T1(i)+T2(1));

ye()=L1*sin(T1(i))+L2*sin(T1(i)+T2(1));



LAP TRINH CHO ROBOT CHAY THEO QUY BAO HINH TRON

% ve cac khau 25 giay 1 lan
If mod(i,250) ==
line([0,L1*cos(T1(1)),xe(1)],[0,L2*sIn(T1(1)),ye(D)]);
end;
end;
0p====nhet vong |ap:::::::::::::::
hold on;
% hien thi qui dao: duong xanh duong: qui dao tham chieu (diem R) - duong xanh la
cay: qui dao diem E
plot(xr,yr,xe,ye); xlabel('Chieu dai (m)"); ylabel('Chieu dai (m)");
axis equal,
disp('Done’);



KET QUA LAP TRINH QUY PAO CHO ROBOT
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PANH GIA SAI SO KHI PIEU KHIEN




XAY QUY DAO BAM HINH TAM GIAC

Pha Gidy thi X(m) Y(m) v(m/s)

0 02 0 0

1
30 0.4 0 0

2
45 0.4 0 0

3
60 0.4 03 0

4
80 0.4 03 0

5
120 0.2 0 0

X(ty=a, +b(t—t)+c(t—1) +d (t-1,)
Y(ty=a, +b,(t—1,)+c (t—t,) +d (11,
> X(t)=b_+2c (t—1,)+3d (t-1t,)
=Y()=b, +2¢ (t—1,)+3d (t-1,)



XAY QUY DAO BAM HINH TAM GIAC

Phal :

a =02
t,=0=X{,)=02 b =0
( =30= X(t,)=04 B
. . ' — T =
fy :D:}XU:]):U © 1500
t =30= X(,)=0 d =- I
| 67500
t,=0=>Y(,)=0 a, =
t=30=V()=0 b, =0
. >
t,=0=Y(1,)=0 c,=0

t=30=Y(t)=0 d, =0



XAY QUY DAO BAM HINH TAM GIAC
Pha 2 -

t,=30= X(,)=04

t=45= X(1,)=04

. —
t,=30= X(,)=0
t=45= X(1,)=0
t,=30=>7¥(,)=0
L =45=Y()=0
—

t, =30=>7Y(t,)=0
t =45=Y(t,)=0
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XAY QUY BDAO BAM HINH TAM GIAC

Pha 3 -

t,=45= X(t,)=04
t =60= X(1,)=04
t, =45= X(1,)=0
t =60= X()=0

t,=45=Y(t,)=0
t, =60=Y(t,)=0.3
L, =45=7Y(t,)=0
t=60=Y(t)=0




XAY QUY DAO BAM HINH TAM GIAC

Pha4 -

t,=60= X(1,)=04
L =80=>X(t)=04
(,=60= X(t,)=0
(=80 X(t)=0

(,=60=Y(,)=0
L =80=>Y()=0
t,=60=Y(,)=0
t =80=¥(t)=0
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XAY QUY BDAO BAM HINH TAM GIAC

Pha 5 -

1, =80= X(1,)=04
r, =120= X(1,)=0.2

. —
t, =80= X{(t,)=0
t, =120= X(,)=0
i, =80=V¥(z,)=0.3
t, =120=¥(,)=0
—

t, =80=¥(1,)=0
t =120=Y(s,)=0

a, = 0.4
b =
___ 6
' 16000
_ 1
© 160000
a, =03
b, =
36
c,o=—
l 64000
0.6




XAY DUNG QUY DAO BAM HINH TAM GIAC

% Chuong trinh tao bo so lieu cua qui dao di chuyen luu ten dia
close all;

clear all;

% in ra cau 'Please wait' de nhan biet chuong trinh bat dau chay
disp('Please wait");

% thoi gian chu ky (sampling time)

dt=0.1; n=1199;

% KHOI TAO BIEN BAN DAU

% thoi gian bat dau

t(1)=0;

% toa do diem R ban dau

xr(1)=0.2; yr(1)=0;

%== Vong lap chuong trinh chinh

for i=2:n
%thoi gian t (giay)
t(i)=(i-1)*dt;
t=t(i);
switch n < 1200
% pha 1
caset<=30
t0=0;
ax=0.2; bx=0; cx=1/1500; dx=-1/67500;
ay=0; by=0; cy=0; dy=0;



XAY DUNG QUY BDAO BAM HINH TAM GIAC

% pha 2

case (t > 30)&(t<=45)

t0=30;

ax=0.4; bx=0; cx=0; dx=0;
ay=0; by=0; cy=0; dy=0;

% pha 3
case (t > 45)&(t<=60)
t0=45;
ax=0.4; bx=0; cx=0; dx=0;
ay=0; by=0; cy=1/250; dy=-1/5625;
pha 4
case (t>60) &(t<80)
t0=60;
ax=0.4; bx=0; cx=0; dx=0;
ay=0.3; by=0; cy=0; dy=0;
% pha 5
otherwise
t0=80;
ax=0.4; bx=0; cx=-6/16000; dx=1/160000;
ay=0.3; by=0; cy=-36/64000; dy=0.6/64000;
end:;



XAY DUNG QUY BDAO BAM HINH TAM GIAC

%thay vao cac thong so a,b,c,d ....
xr(i)=ax+bx*(t-t0)+cx*(t-t0) 2+dx*(t-t0)"3;
yr(i)=ay+by*(t-t0)+cy*(t-t0)*2+dy*(t-t0)"3;

end;

0%%====nhet vong |ap:::::::::::::::

save tamgiac n xr yr;%

hold on;

% hien thi qui dao: duong xanh duong: qui dao tham chieu
(diem R) - duong xanh la cay: qui dao diem E
plot(xr,yr); xlabel('Chieu dai (m)');
ylabel('Chieu dai (m)');

axis equal;



XAY DUNG QUY BDAO BAM HINH TAM GIAC
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VIDEO DIEU KHIEN ROBOT
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THE END OF CHAPTER...



