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Abstract: Due to the problems of torsion and swing of worktable
in food machinery processing enterprises, errors happen to the
docking in the mechanical processing. Therefore, a platform for
the production line docking system, based on three-dimensional
projection matrix, was designed to proposed to reduce docking er-
ror. Firstly, the three-dimensional motion platform of the system
adopted a stepping motor controlled by pulse signal to achieve the
limit control of machine tool. Secondly, the laser control of the
system was realized by controlling the laser switch and the output
power of the laser. Thirdly, the displacement measurement tech-
nology of Doppler frequency difference was adopted, and the AC

front-end was also applicated. The amplifier replaced the conven-
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tional DC amplifier to obtain accurate real-time measurement
data. Finally, the feature points of the docking area image were
extracted by the system software, according to the principle of
three-dimensional stereo vision proofreading. When checking the
three-dimensional docking image of the machining platform based
on the feature points, the minimum value of the docking objective
function of the three-dimensional phase projection matrix was
solved by Powell method, which realized the high precision doc-
king of the mechanical processing. The results showed that the
maximum relative error of mechanical docking was 1.50% ., with
a high accuracy and a quick performance, and only 18 ~ 23
minutes was needed.

Keywords: three-dimensional projection matrix; laser controller;

docking; characteristic points
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Figure 1  Structure block diagram of docking system

platform for food production line
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Motor driver
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Figure 2 Circuit diagram of control module for

3D motion platform
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Figure 3 Principle diagram of precise positioning

circuit for micro-motion stage
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Figure 4 Principle of sample image collection
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Table 1 Comparison of test results for 3 systems
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2 0.697 0.801 0.304 1.234 1.125 0.598 1.850 1.585 0.965
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Figure 5 Time-consuming comparison of three systems
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Figure 6 Accuracy comparison of three systems
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Table 2 Comparisons of food test result of 5 cm X5 em dimension

e R RITRE HE MR RS ERRBOEER RR
e XTI/ % XHERE/s O MXRE/ % XHERE/ s MR/ % XHEEE /s
1 1.23 4.23 2.59 7.56 3.21 9.23
2 0.98 5.21 3.04 8.02 3.56 9.45
3 1.11 4.21 3.25 7.06 3.45 9.25
4 0.85 5.33 3.85 8.22 4.02 10.02
5 1.35 5.18 3.56 8.41 4.99 9.88
6 0.79 5.09 3.71 7.98 3.95 9.75
7 1.50 4.81 2.99 7.82 3.71 10.05
8 1.33 1.55 3.31 7.69 3.83 10.68
9 0.99 5.35 2.95 8.04 4.15 9.82
10 0.71 4.85 3.01 8.33 1.03 9.56
M Lose 1881 3.226 7013 389 9.769
£3 10emX10 cm R~E ARG R L

Table 3 Comparisons of food testing result in the dimension of 10 cm X 10 cm

o Wl R4 o LR R S AR B R 5
BT OMAHRE/ Y% AR/ AAHRZE/ Y% XHERE s AAHRZE/ % xHERE /s
1 1.01 2.12 2.01 5.24 2.23 7.35
2 0.65 3.89 1.95 2.17 2.01 7.28
3 1.00 2.10 1.45 6.24 3.52 7.99
4 0.62 3.23 1.23 6.08 3.65 7.09
5 1.11 3.07 2.32 5.62 2.56 7.71
6 0.52 3.05 2.45 6.17 2.71 6.98
7 1.02 2.72 2.12 5.44 2.56 7.55
8 1.03 3.44 2.36 6.02 2.75 6.88
9 0.56 2.51 2.01 5.51 3.21 7.62
10 0.45 2.74 1.85 5.87 3.65 7.98
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Table 2 Distribution index of mixed media
YrEk 7 W AL THFEFE 4L AP RUR R AL
A 6 1.5 190
B 2 0.5 510
P 10 2.5 98
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Table 3 Nutrient balance, balance index and balance rate

index of material agitation in microwave reactor

Wl FRFAE/ (kg e mol 1) PR %L AR
A 14.6 4.0 134.6
i 4.5 6.4 —5.6
p 134.6 65.7 —41.8
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Figure 5 The increment distribution of material double-

layer agitation absorption in microwave reactor
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