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Abstract Large livestock environments require various jobs for the efficient management of individual
livestock resources. However, the number of employees in the livestock industry is decreasing, so
systems that combine information and communication technology (ICT) are being applied to industrial
sites for safe management of livestock resources. This study presents an animal condition-prediction
system based on artificial intelligence that can be used to predict animals' behavioral characteristics
through analysis based on collected data. The system can monitor the activity characteristics of
individual livestock in real time after dividing livestock being bred into individual objects. An improved
augmented recognition model (ARM) was developed based on a method that enables non-invasive
observation. The novel method was directly applied to a real breeding site for Hanwoo cattle, and
activity data of target objects were collected. The activities of Hanwoo livestock were measured, and the
possibility of predicting estrus in Hanwoo cattle was verified using the ARM. Image information and
machine learning can be utilized in a variety of fields such as in the analysis of behavioral characteristics

and health conditions of animals through a non-invasive method without human intervention.
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Fig. 1. Problem of securing uniqueness in a group of
similar object
(a) an individual object (b) a similar object
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Fig. 2. Structure and form of the developed
Augmented Recognition Model.
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Fig. 3. Collection of location information for individual
Hanwoos and information processing.
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Fig. 4. Images for training mounting activity.
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Fig. 5. Environment and image of a real barn.
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Fig. 6. Operatlon of ARM: Collection of activity data
of Hanwoo and detection of mounting
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Fig. 7. Activities of individual Hanwoos.
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Fig. 8. Activity data of individual Hanwoos
(a) Group A; (b) Group B.
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