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Automation of Shoe Upper Adhesive Spraying Process Using Robot
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It is challenging to automate the shoe upper adhesive spraying process using a robot due to the three-dimensional curved
shape of the shoe upper. This paper proposes a method to automate the shoe upper adhesive spraying process with a 3-
D measuring device and an industrial robot. The adhesive spraying automation process consists of the following steps,
First, a transformation matrix calibration is performed to make the points measured by the 3-D measuring device and the
robot end-effector points the same. Second, the shoe gauge line that connects the shoe adhesive spaying line measured
by the 3D measurement device is smoothed. Lastly, the target points of the robot end-effector to quantitatively spray the
adhesive are selected and the robot end-effector position/orientation to operate the robot is generated. The proposed
method was validated on the test bed of a shoe upper spray system. With the method proposed in this paper, even non-
robot experts can measure shoe gauge line data with a 3-D measuring device and the shoe upper adhesive spraying
process can be automated without manually operating a robot.
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Fig. 2 Photos of the manual process of drawing a gauge line with a
pen (left) and gluing (right) [7] (Adapted from Ref. 7 on the
basis of website)

Fig. 3 Example of the proposed automation process of drawing a
gauge line with the 3-D device (left) and gluing (right)
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Fig. 4 Flow chart of automation of shoe upper adhesive spraying
processing using robot
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Fig. 5 Example of a measurement method for calibration
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Table 1 Result of coordinate transformation matrix parameter

calibration
Parameter X . a Y;
[mm, rad] Y y

Nominal ~ 310.0  1050.0 -250.0 0 0 0

Calibration 315.50 10655 -257.2 -0.0408 0.001 0

* : Before Calibration , * : After Calibration
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Fig. 6 Graph of comparison before/after calibration (a): error
position of measured points (b): RMS error of measured
points
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Fig. 8 Measurement point of the shoe gauge line
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Fig. 10 Result of smoothing algorithm in cylindrical coordinate (a):
The function of distance for angle R(8;) (b): The function
of height for angle Z(6,)
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number of point: 8000 |
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Fig. 14 Result of set robot task point (a): sampling data in 3-D
gauge line (b) selected robot task data in sampling data (c)
defined robot task points (position, orientation)
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(® (h)

Fig. 17 Process of automation method of shoe upper adhesive
spraying using a robot (a)-(b): the process of calibration of
transform matrix, (c)-(d): a measure of shoe gauge line, (e)-
(h), shoe upper adhesive spraying using a robot

(c) (d)

Fig. 18 Result of the experiment (a): right side view, (b): front view,
(c) left side view, (d) rear view
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