Midterm-Part2
EEC-647: Robot Dynamics and Control
Semester: Spring 2010

instructor: Dr. Richter Hanz

Name: Sivalaxmi Krishnakumar

€SU I1d: 2500183
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Input:

CASE | Counter Clock (R+21)° P (X+30) © (Y-14)° z
1. 19.8 14.1 179.43 94.18 73.75
2. 27.71 18.83 181.05 93.08 71.05
3, 29.1 20.06 181.0 92.18 68.38
4, 78 32.96 177.9 35.88 52.38
5. 97.24 64.76 177.0 76.35 23.48

The points of Bracket from world Frame are:

A:-371;-196;61.5]

B:[-371;-202;61.5]

The points of the end gripper are:

A:-9.5;-4;38;1]

8:[-9.5;4:38;1]

C:[9.5:4:38:1]

D:[9.5;-4;38;1]

Result:

After computing the transformation matrices and multiplying with the respective point of the end

frame, we get the results from the MATLAB as:

CASE Gripper pt - Bracket pt | Calculated from MATLAB Measured manually from World Fr
1. B-A 1-362.36;-200.78;57.24] [-371.00;-196.00;61.50]
2. A-B [-363.19;-207.25;58.15] [-371.00;-202.00;61.50]
3. A-B [-360.26;-204.97;56.21] [-371.00;-202.00;61.50]
4. C-A [-363.00;-202.11,56.60] [-371.00;-196.00;61.50]
5. D-A [-371.99;-196.81;61.22] [-371.00;-196.00;61.50]




3/8/10 12:27 BM Fi\matrix.m

function [M]=matrix(value,axis,th)

if{(value=="x") 'y tfor rotational matriz of any anis
if{axig=="z")
M=[cos{th} -sin{th) 0 O;sin(th) cosi{th)y 0 C;0 0 1 ;0 0 0 1];

elseif (axig=="y")
M=[cos(th) 0 sin(th) 0;0 1 0 O;-sin{th) 0 cos(th) G;0 0 0 1];

else
M={1 0 0 0;0 cos(th) -sin(th) 0;0 sin{th) cos(th) 0;0 0 0 1];
and
elseif (valug=="1") v for translational matriw of any axis

if(axig=="'z"')

M=[1 0 0 0;C 10 GCG;0 01 th;0 00 11;
elseif (axig=="y")

M=[1 0 0 0;C0 1 0 th;0 01 0;000 1};
else

M={l 0 0 th;0 1 0 0;0 0 1 0;0 0 0 11;

end
aend



3/8/10 12:28 PM F:\Labpartl.m

syms X ¥ 4 R P

-

R=degZrad{input ("R:")+21); % Angle R owith cffset of 21 dagree
P=degzZrad{input (*FP: 7))
i

thl=deg2rad{input {'X:
thZ=deg2rad{input (Y
th3=deqgl2rad{input (" Z:"
Al0=matrix('r', 'z',thl
A2l=matrixz(*t’,'2%,250) *matrix{‘r", "x',~-pi/2};
A3Z=matrix('r', 'z, -pi/2);
BA43=matrix(*r', "z',th2) *matriz(*t", "x',220);
ASd=matrix{'rv','z",pi/2};

AbS=matrix!{ x*', 'z, ~th3)*matrix{'t', "x',160};
ATG=matrix{'z','z',pl/2};
ABTV=matriz('r’,'2',-P);
A98=matrix('r', 'z',pi/2) *matrix{'v', ', pl/2});
AL0 S=matrix{'r','z',R)*matrix{'t’,'z',177.6});
EO 10=A10*AZ21*A32*A43*A54*A65*AT6*AGT*AGB*AL0 &;
TO5= HO 10{({1:3),(1:4));

Agrip=[-9.5;~4;38;1];

Bgrip=[{~92.5;4;38;1];

+30); % Angle from X with of
14 i

! from Y with of

weldering 3
'BEY oon khe

Point "B' on

Corip=19.5;4;38;11; Polnt 'C' on %I
Dgrip=[9.5;-4;38;11; % Point 'DY oon tl

4 columnsg




3/8/10 12:53 PpM MATLAR Command Window 1 of 1

:19.8 % CASE 1
14,1

1179.43

194,18

:73.75

>> oh=Barip;

>» cO=T05*chH

v v

=~

9]
[
i

-362.,3675
-200.7830
57.2411

R:27.71 FCASE 2
P:18.83

¥:1181.05

Y:93.08

Z:71.05

>> ch=Rhgrip;

>> c0=T05*%c5

cO =
-363.1960
-207.248%9
58.1561
R:29.1 $CASE 3
P:20.0¢
X:181
Y:92.18
Z:68.38

>> ob=Agrip;
>> c{=T05%ch

cQ =
-360.2670
-204.9744

56.2171

>>



3/8/10 12:56 PM MATLAB Command Window 1 of 1

R:78 &CASE 4
P:32.96
®:177.9
Y:85.88
Z:52,38

>>» cb=Cgrip;
»>> c0=T05*%ch

cd =

-363.0045
~-202.1101
56.6002

R:197.24 5CASE 5
P:64.76

X177

¥:76.35

Z:23.48

>> cb=Dgrip;

>> ¢0=T05*c3

ol =
-371.9970
-196.8108

61.2267

>>



