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The implementation of robot motion control
often requires complex kinematics and inverse
kinematics calculations. However, this algorithm
requires more CPU time in the software, and may

affect robot movement speed. To solve this problem,
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this article aims at the development of kinematics

and inverse Kkinematics control hardware IP
(intellectual property) in order to complete the
calculations within several microseconds and
ultimately enhance the performance of the robot
movement. In this article, firstly, a six-axis
articulated robot kinematics and inverse kinematics
algorithm is derived. Secondly the circuit behavior
using VHDL (Mery high speed IC Hardware
Description Language) is described. Finally, in order
to confirm the validity of the developed kinematics
and inverse kinematics IP, co-simulation using
ModelSim and SimuLink is applied. ModelSim is
used to run the kinematics and inverse kinematics IP,
and the Simulink model is taken as a test bench that
generates stimulus to ModelSim and displays the

output results.
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_ ModelSim.
=1 sital il 2 — 8
=1 { - sita2 -——*D—*:|
: { }— sita3 endy ﬁD | '——‘ ; EE% |P Zﬁﬁ;ﬁ%
= ] sitad 1
==t T sitas endz > — -
= L sitab roll —E> I =]
=] a1 F— ‘
[, {1+ a2 yaw > 1 15 : N
=] {—}+— a3 E—— ]
3, —F—{d1 BHohr = ;
- = 3-1_'
d_a = -
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=] o = }—d_6 z
3 {1 tool_x Config 1 > |
3 1 teoly '
3 {—}—tool_z Config2—{> |
forward
el
= |
= |
—— |
matlab i ]
=1
HEe=="
==
—E=1
ModelSin&SimiLinkz & £ o
Forward(input) BB P ZERER
Endx -277.209899...
ME AR = Endy 765.236267...
sital 109.53
= Endz 419.554279...
Sita2 -18.375
Sita3 114.56 H* @%z%ﬁé
m onfig
sitad -11.89
- Config 1 1 I T
S e Config2 0 Endx  -0.00291082..
Sita6 50.32 Roll -141.578125
Endy -0.0053520...
yaw 109.5
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T — Natlab 2 #% i R T
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e - ag [
T e K
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configl=0 -
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