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Identification of Japanese Black Cattle by the Faces for

Precision Livestock Farming
H. T. Kim Y. lkeda T. Nishizu I. B. Lee

ABSTRACT

Recent livestock people concern not only increase of production, but also superior quality of animal-breeding environment. So
far, the optimization of the breeding and air environment has been focused on the production increase. In the very near future,
the optimization will be emphasized on the environment for the animal welfare and health. Especially, cattle farming demands
the precision livestock farming and special attention has to be given to the management of feeding, animal health and fertility.

The management of individual animal is the first step for precision livestock farming and animal welfare, and recognizing each
individual is important for that. Though electronic identification of a cattle such as RFID(Radio Frequency Identification) has
many advantages, RFID implementations practically involve several problems such as the reading speed and distance. In that
sense, computer vision might be more effective than RFID for the identification of an individual animal.

The researches on the identification of cattle via image processing were mostly performed with the cows having black-white
patterns of the Holstein. But, the native Korean and Japanese cattle do not have any definite pattern on the body. The purpose
of this research is to identify the Japanese black cattle that does not have a body pattern using computer vision technology and
neural network algorithm.

Twelve heads of Japanese black cattle have been tested to verify the proposed scheme. The values of input parameters were
specified and then computed using the face images of cattle. The images of cattle faces were trained using associate neural network
algorithm, and the algorithm was verified by the face images that were transformed using brightness, distortion, and noise factors.

As a result, there was difference due to transform ratio of the brightness, distortion, and noise. And, the proposed algorithm
could identify 100% in the range from -3 to +3 degrees of the brightness, from -2 to +4 degrees of the distortion, and from
0% to 60% of the noise transformed images. It is concluded that our system can not be applied in real time recognition of the
moving cows, but can be used for the cattle being at a standstill.

Keywords : Cows face, Image analysis, Identification, Japanese block cattle, Associative memory.
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Fig. 1 Gray level image of Japanese black cattle faces.
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Fig. 2 K value image of Japanese black cattle faces.
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Table 1 Experimental design for the verification of identification algorithm
Variables Transformation image
Brightness (degree)| -5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5
Distortion (degree)| -5 -4 -3 -2 -1 0 +1 +2 +3 +4 +5
Noise (%) 0 10 20 30 40 50 60 70 80 90 100
Table 2 Result of the identification by the learned face image
. . Number of cows
Trained image
No.1 | No.2 | No.3 | No4 | No.5S | No.6 | No.7 | No.8 | No.9 | No.10 | No.11 | No.12
Gray level O O O O O O O O O O O O
CMYT model OO0 ] 0|0 1000101001010
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Table 3 Result of the identification by changing the brightness

(unit: heads)

o Degree |5\ 4| 3 | 2 | o 0 | +1 | +2 | +3 | +4 | 45
Trained imagg
Gray level 7 11 12 12 12 12 12 12 12 6 1
CMYK model 0 4 12 12 12 12 12 12 12 2 1
Table 4 Result of the identification by changi i i
ab esult of the iden Vi nging the distortion (unit: heads)

Degree | _ _ _ N

Trained image 5 4 3 2 1 0 +1 +2 +3 +4 +5
Gray level 4 3 6 12 12 12 12 12 12 12 10
CMYK model 8 8 11 12 12 12 12 12 12 11 9
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Table 5 Result of the identification by changing the noise

(unit: heads)

o~ Ratio%) 5 | 10 | 20 | 30 | 4 | 50 | 60 | 70 | 8 | 90 | 100
Trained image
Gray level 2 | 12 | 12 12 12 2 | 1 7 5 3
CMYK model 2 | 12 | 12 12 12 2 | 12 | 12 12 12 9
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