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(A Study on the efficient calculation method of the motion data in the industrial robot)
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ABSTRACT

The robot motion control in the industrial robot is generally executed by the teach pendant. But, it requires
much teaching time and workload to the operators. This study suggests the use of the robot motion control
method by the computed keyboard in the industrial robot instead of the teach pendant. TES/CCS(Teaching
Expert System/Cartesian Coordinate System) and TES/WCS(Teaching Expert System/World Coordinate: Sys-
tem) that have been proposed to improve the robot motion control are applied for this concept.

This study is intended to improve the robot motion control in TES/CCS. Parameter limitation problems in
getting the motion data on position and posture of the robot in macro motion control are solved by proposed

geometric algorithm.

This result demonstrates reduction of the average teaching task time to the teaching position.
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Figure 1. Overall flowchart of this study
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Figure 2. Variables and each joint in CCS
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Table 1. Solving algorithm of parameter limitation about 6.

Condition Solution
if (x>0 and y<0) {(x=1y|/1.7321) or (y=xX(=1.7321))}
or (x<0 and y <0)} or
( ly/x| >1.7321) {x=y/1.7321) or (y=x x1.7321)|
Table 2. Solving algorithrm of parameter limitation about 6.
Condition Solution
(af+a?)> AC= X =02Xx+x)/3
[0 +y?) ¥2 — dcospl * y=02Xy+y)/3
-0-(z—dssir1p—dl)2]v2 Z=02Xz+27)/3
Table 3. Solving algorithm of parameter limitation about 6.
Case Condition Solution
if (#,>0) and {( Xe”<0) or (Ze” <O
1 Xe” = Xe cos (f +®)
Ze"=7Ze sin (B +®)
- 8.=—28
if (8,<0) and |(Xe' <0) or (Ze <O ) )
2 Xe"=Xe cos (f—®)
Ze” =Ze sin (f—®)
Table 4. Solving algorithm of parameter limitation about 6.
Case Condition Solution
1 if {(8,>0) and ( pitch <—90+B—~0—6,) pitch =—9%0+ 8 —~®— 6,
if {(6,>0) and (pitch >—90+ 8 ~B— 8 )| pitch =90+ 8 —®— 4,
2 if {(6,<0) and ( pitch <—90+ B+d—4,) pitch =—%+ 83 +®— 6,
if 106,<0) and ( pitch >90+ B +®— 6| pitch =90+ A +®— 4,
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Table 5. Singularity algorithm on GIK/CCS.

Condition Solution
(a2+%)2> AC = X' =02Xx+x)/3
[{(x2+y2)”2—d5cospiz y"=(2Xy+y’)/3
+(z—dssinp—-dl)2]m 7 =(2Xz+2)/3

Table 6. Joint caluation of GIK/CCS.

Joint B=
Calculation
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6 ,=tan (y/x)
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Figure 3. Comparison of the average teaching task time to the teaching position

Table 7. Results of t-test.

t-test
Significance level 5%
Criterion region (—oo, 1.74)
t-value of
v 1{e o averge i
teaching task time
H reject
( Where, null hypothesis Ho #2> #
alternative hypothesis Hy#x< # |

# 1 Average teaching

task time in TES/CCS (1)

# . Average teaching task time in TES/CCS (2)
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