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[Abstract]

This paper aims to develop a model to estimate the paint thickness in a shipyard spray painting
according to changes of spraying distance and speed. We acquired the experimental datasets of five
different conditions with respect to the spraying distance and speed using a painting robot. In addition, we
applied a preprocessing step to handle noises which might be caused by various reasons such as a nozzle
damage. Our method is to transform a thickness function of a specified spraying distance and speed into
another function of an unknown spraying and speed. We observed that the proposed method shows more

stable and more accurate predictions compared with an artificial neural network-based approach.
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I. Introduction
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II. Preliminaries

1. Related works
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1.1 A Cumulative Model of Paint Using Gaussian

Distribution
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1.2 Calculation of paint thickness using
geometric properties
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III. The Proposed Scheme

1. Data Acquisition
1.1 Configuring Conditions
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Fig. 1.

Representation of Spray Conditions
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Table 1. Foil Test configure Table

Soluble .
No solid T.Ip © D Overlap
(%) size (cm/s) (cm)

1 72 521 40 50 X

2 72 521 40 30 X

3 72 521 40 40 X

4 72 521 50 40 X Fig. 3. Test Method
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Fig. 6. Data Pre—processing Visualization

2. Data Preprocessing
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3. Estimation Model
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Fig. 7. Data Pre-processing Heatmap Visualization
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Table 2. Experimental Results
(A) Results against change of spraying distance
Soluble solid 72 72 60 60
Tip size 521 523 521 523
D’ 40 50 40 50 40 50 40 50
MLP 14.92 13.70 15.33 17.16 14.97 13.40 17.87 25.32
Our 7.18 7.30 12.20 5.42 15.58 14.37 20.72 21.13
(B) Results against change of speed
Soluble solid 72 72 60 60
Tip size 521 523 521 523
S’ 40 50 40 50 40 50 40 50
MLP 19.10 13.08 10.63 16.91 1413 26.12 14.12 13.90
Our 6.45 6.47 9.85 3.45 5.00 6.22 7.77 3.99
(C) Results against change of spraying distance and speed
Soluble solid 72 72 60 60
Tip size 521 523 521 523
D’,S (30,40) (40,30) (30,40) (40,30) (30,40) (40,30) (30,40) (40,30)
MLP 89.45 62.31 70.14 55.70 77.58 42.00 62.75 47.16
Our 12.80 10.19 10.17 6.10 19.16 22.17 46.82 23.66
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IV. Conclusions
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