The Robotics Toolbox for MATLAB
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Table 1: Parameter of PUMAS60

Link @ A 0 D range of 6
1 90 ° 0 01 0 -160° 0160 °
2 0 0 0.4318 65 0 -225° 045°
3 -90° 0.0203 63 0.15 -45° 0225°
4 90 ° 0 04 0.4318 | -110° O 170°
5 -90 ° 0 05 0 -100° O 100°
6 0 0 O 0 -266° 0O 266 °

Fig.2: PUMA560 Robot
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Table 2: Kinematics
Kinematics

diff2tr  differential motion vector to transform

fkine compute forward kinematics

tkine compute inverse kinematics
tkine560  compute inverse kinematics for Puma 560 like arm
jacob0  compute Jacobian in base coordinate frame
jacobn  compute Jacobian in end-effector coordinate frame

tr2diff ~ homogeneous transform to differential motion vector

tr2jac homogeneous transform to Jacobian
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Table 3: Dynamics

Dynamics

accel compute forward dynamics
cinertia ~ compute Cartesian manipulator inertia matrix
coriolis compute centripetal /coriolis torque
friction  joint friction
ftrans transform force/moment
gravload  compute gravity loading
mertia compute manipulator inertia matrix
itorque compute inertia torque

nofriction  remove friction from a robot object

rne inverse dynamics
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Fig.3: Result of Simulation
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Table 4: Link and Joint Parameters
a; | link length | the offset distance between the z;_1 and z; axes along the x; axis

«o; | link twist the angle from the z;_; axis to the z; axis about the x; axis

d; | link offset | the distance from the origin of frame ¢ — 1 to the z; axis along the z;_; axis

0; | joint angle | the angle between the x;_; and z; axes about the z;_; axis

cos; —sinf;cosa; siné;sino;  a;cosb;
i-1 4 sinf; cosf;cosa; —cosb;sina; a;sind; ©)
i = .
0 sin oy Cos a;; d;
0 0 0 1
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Table 5: Homogenous Transforms

Homogenous Transforms

eul2tr  Euler angle to homogeneous transform
oa2tr  orientation and approach vector to homogeneous transform

rotvec  homogeneous transform for rotation about arbitraty vector

rotx homogeneous transform for rotation about X-axis
roty homogeneous transform for rotation about Y-axis
rotz homogeneous transform for rotation about Z-axis

rpy2tr  Roll/pitch/yaw angles to homogeneous transform
tr2eul  homogeneous transform to Euler angles

tr2rot  homogeneous transform to rotation submatrix
tr2rpy  homogeneous transform to Roll/pitch/yaw angles

transl  set or extract the translational component of a homogeneous transform

trnorm  normalize a homogeneous transform
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Table 6: Quaternion
Quaternion

/ divide quaternion by quaternion or scalar

* multiply quaternion by a quaternion or vector

mu invert a quaternion
norm norm of a quaternion
plot display a quaternion as a 3D rotation
q2tr quaternion to homogeneous transform
qinterp interpolate quaternions

quaternion  construct a quaternion

unit unitize a quaternion
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