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3D Image Processing System for an Robotic Milking System

Kim, W.*, Kwon, D. J,. Seo, KW.* and Lee, D. W.*

National Livestock Research Institute

Summary

This study was carried out to measure the 3D-distance of a cow model teat for an application
possibility on Robotic Milking System(RMS). A teat recognition algorithm was made to find
3D-distance of the model by using Gonzalrez’s theory.

Some of the results are as follows.
1. In the distance measurement experiment on the test board, as the measured length, and the
length between the center of image surface and the measured image point became longer, their

error values increased.

2. The model teat was installed and measured the error value at the random position. The error
value of X and Y coordinates was less than 5mm, and that of Z coordinates was less than

20mm. The error value

increased as the distance of camera’s increased.

3. The equation for distance information acquirement was satisfied with obtaining accurate

distance that was necessary for a milking robot to trace teats, A teat recognition algorithm was
recognized well four model cow teats. It's processing time was about 1 second. It appeared
that a teat recognition algorithm could be used to determine the 3D-distance of the cow teat

to develop a RMS.

(Key words : RMS, Manipulator, Camera calibration, Image processing algorithm, Stereo vision)
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Fig. 1. The board testing an image pro-
cessing.
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Fig. 2. A cow teat model.
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Table 1. Error value of each point on the test-board

(unit : mm)
istance(mm)

. 700 800 900 1000 1100 1200
point

I 0.44 174 34.1 504 58.7 79.9
2 14.9 2.81 19.2 36.9 48.9 63.9
3 7.89 10.8 23.4 39.6 52.1 71.8
4 5.53 15.7 29.8 45 554 75.8
5 19.5 0.35 151 31.6 45.6 71.8
6 10.2 7.6 25.5 39.6 52.1 67.8
7 0.76 17.4 319 50.4 62.1 79.9
8 16 6 21.3 36.9 52.1 71.8
9 5.53 12.5 25.5 45 554 75.8
Ave. 8.98 10.1 25.1 41.7 53.6 73.2
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Table 2. Error value of teats on udder model
(unit: mm)
Computed Measured Absolute Error
Teat No. X Y z X Y z X Y z
1 73.8 49.8 787.3 75 50 800 1.2 0.2 12.7
2 -76.4 50.9 810.5 -75 50 800 1.4 0.9 10.5
3 36.7 38.9 938.1 40 40 920 33 1.1 18.1
4 -40.6 393 931.7 -40 40 920 0.6 0.7 11.7
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