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3.2.1 SUMMARY

We may summarize the above procedure based on the D-H convention
in the following algorithm for deriving the forward kinematics for any
manipulator.

Step 1: Locate and label the joint axes zy- -+, z,_;.

Step 2: Establish the base frame. Set the origin anywhere on
the zg-axis. The xg and y axes are chosen
conveniently to form a right-hand frame.

Fori=l,--- n-1, perform Steps 3 to 5.

Step 3: Locate the origin o; w {ere the common normal to z;
and z;_; intersects z;. If z; intersects z;_; locate o; at
this intersection. If z; and z;_; are parallel, locate o; at

y -

jOint i. \

)

Step 4: Establish x; along the cor\nmon normal between z;_, —_— ‘

and z; through o;, or in the direction normal to the z;_;-z;
plane if z;_; and z; intersect.

Step 5: Establish y; to complete a right-hand frame.

Step 6: Establish the end-effector frame o,x,y,2,. Assuming
the n-th joint is revolute, set k, = aalong the direction
Z,-1. Establish the origin o, conveniently along z,,
preferably at the center of the gripper or at the tip of any
tool that the manipulator may be carrying. Setj, = sin
the direction of the gripper closure and seti, = n
as sxa. If the tool is not a simple gripper set
X, and y, conveniently to for\;n a right-hand frame.
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Step 7: Créate a table of lirik paramoters a;, d;, o, 6;.
-~ a; = distance along x; fromro; to the intersection
of the x; and z;_, axes.
d; = distance along z;_ from o;_; to the ‘
- intersection of the x; and z;_; axes. d; is variable
if joint i is prismatic. g :
o; = the angle between z;_, and z; measured
about x; {See Figure 3-3). ]
0; = the angle between x;_; and x; measured ab;o/(t
z;-1 (See Figure 3-3). 8; is variable is joint
N is revolute. s
. T ’ . /_//". . .
Step 8: Form the homogeneous transformation matrices A;
' by substituting the above parameters into (3.2.1}

Step9: Form T§ =-A,- - A,. This then gives the position and
orientation of the tool frame expressed in base
. coordinates. .
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