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The Development of Trajectory Generation Algorithm of Palletizing
Robot Considered to Time-variable Obstacles
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Abstract

Palletizing task is well-known time consuming and laborious process in factory, hence automation is
seriously required. To do this, artificial robot is generally used. These systems however, mostly user
teaches the robot point to point and to avoid time-variable obstacle, robot is required to attach the
vision camera. These system structures bring about inefficiency and additional cost. In this paper we
propose task-oriented trajectory generation algorithm for palletizing. This algorithm based on A*
algorithm and slice plane theory, and modify the object dealing method. As a result, we show the
elapsed simulation time and compare with old method. This simulation algorithm can be used directly
to the off-line palletizing simulator and raise the performance of robot palletizing simulator not using
excessive motion area of robot to avoid adjacent components or vision system. Most of all, this
algorithm can be used to low-level PC or portable teach pendent
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(a) Process #1 (Box Loading on a Pallet A)

(b) Process #2 (Box Loading on a Pallet B)
Fig.2 Example of stacked box acts as a obstacle to
Robot
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(b) Obstacle Generation on a Configuration Space
Fig.3 Simulation of Obstacle Generation on a
Configuration Space using Slice Plane Theory
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Original Slice plan

Fig.4 Modified Slice Plane
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Fig.5 Graham's Method
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Table.2 Simulation Results of A*Algorithm,
Modified A*Algorithm and Overlap Method

Step Time (Sec.)
Line(A*) \olume(A*) | Overlap Method
1 0.014051 2.380194 0.412106
2 0.01543 2.066007 0.427587
3 0.01558 1.857863 0.415959
4 0.017952 2.318304 0.43101
5 0.014286 2.265576 0.411975
6 0.016003 2.213547 0.422834
7 0.013669 1.360996 0.443131
8 0.014206 2.20403 0.440602
9 0.016555 1.328561 0.454023
10 0.015094 1.298407 0.438623
11 0.017387 1.660548 0.466195
12 0.01523 1.298854 0.4273
13 0.01889 0.886562 0.46002
14 0.01344 1.159015 0.428835
15 0.016348 1.091212 0.43728
16 0.01413 1.301314 0.424192
17 0.017107 0.386479 0.464915
18 0.016205 0.429178 0.47078
19 0.017836 | 0.361664 0.484123
20 0.014301 | 0.389356 0.439179
21 0.020215 0.278059 0.491373
22 0.014119 0.408476 0.441098
23 0.018028 | 0.288906 0.466881
24 0.014902 0.295928 0.439116
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Fig.9 Comparison of Simulation Results of Three
Approaches
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Totla Box Number : 24 ea
Total Layer Number : 3 ea
Number of Boxes per Layer ! Gea
Slip-Sheet Number : 0 ea

Total Via Point : 144 ea |
Height : 750,00 mm /
Box Height : 200,00 mm _,-’
Pallet Height : 150,00 mm

verage Loading Time : 4, 583_}'

y imulation Time : 109 5y

Fig. 10 Prototype of Robot Palletizing Simulator
Using Overlap Method
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