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Software Acceleration/Deceleration Methods for Industrial
Robots and CNC Machine Tools
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(Dong-I1 Kim - Jin-1l1 Song - Sungkwun Kim)

Abstract - In this paper, we propose softwave algorithms which provide
acceleration/deceleration characteristics essential to high dynamic performance at the
transient states where industrial robots or CNC machine tools start and stop. Software
acceleration/deceleration methods are derived from the mathematical analyses of typical
hardware systems controlling acceleration/deceleration. These methods make servo
motors, which drive axes of motion, start and stop smoothly without vibration in the
repeated motion or movement along a desired path of industrial robots or CNC
machine tools. The path error, which is one of the most significant factors in the
performance evaluation of industrial robots or CNC machine tools, is analyzed for
linear, exponential, and parabolic acceleration/deceleration algorithms in case of
circular interpolation. The analyses show that path error consists of the distance
between the required path and generated one through acceleration/deceleration, and that
between the generated one through acceleration/deceleration algorithm and the actual
one of the end effector of the industrial robot or tool of the CNC equipment.

In experiments, the control algorithm including path planning, position control loop,
the proposed acceleration/deceleration algorithms is executed on the motion control
system with a floating point digital signal processor(DSP) TMS320C30 as a CPU. The
experimental results demonstrate that the proposed software acceleration/deceleration
methods and the motion control system are very effective in controlling axes of
motion of the industrial robot or CNC machine tool whth the desired
acceleration/deceleration characteristics.
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Fig. 1 The input to acceleration/deceleration
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Table 1 The body specification of the FARA
-C2 cartesian type robot.
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A g A E = 1,400mm/sec
L B TS +0.03mm
7o FOE 5kgf (4% 7))
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Fig. 10 The experimental results for accelera-

tion/deceleration methods. (x-axis : 0.5

sec/div., y-axis . upper, middle . 57kpps/

div., lower : 3.9kgf-cm)

(a) The experimental result for linear
acceleration/deceleration.

(b) The experimental result for
exponential acceleration/decelera-
tion.

(¢) The experimental result for para-
bolic acceleration/deceleration.
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