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Table 4 - Gyroscope and accelerometer data and livestock behavior tag

Behavior  timestamp temp snr  rssi  node_id iz iy i_x gateway gz 9y g_x time Date
2 1.6E+09 0 3 157 NO11 094 006 0.37 G002 0.96 -3.53 0.35 15:41:39  7/11/2020
2 1.6E+09 0 3 157 NO11 091 0.06 0.39 G002 358 -231 0.1 15:41:39  7/11/2020
2 1.6E+09 0 3 157 NO11 0.9 0.07 042 G002 -0.33  -7.07 -262 15:41:39  7/11/2020
2 1.6E+09 0 3 158 NO11 093 0.07 038 G002 119 018 -2.02 15:41:40  7/11/2020
2 1.6E+09 0 3 158 NO11 093 003 035 G002 4.63 3.67 4.16 15:41:40  7/11/2020
2 1.6E+09 0 3 158 NO11 094 004 037 G002 -143  -746 -434 15:41:40  7/11/2020
2 1.6E+09 0 3 158 NO11 091 0.07 041 G002 -242 -579 -0.25 15:41:40  7/11/2020
2 1.6E+09 0 2 158 NO11 094 0.05 0.36 G002 0.06 4.22 2.29 15:41:41  7/11/2020
2 1.6E+09 0 3 158 NO11 094 0.07 035 G002 161 032 163 15:41:41  7/11/2020
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38 Garden Data

(< (a)

Fig. 9- a) Information from sensors installed in the livestock environment and b) Identification of
livestock tags with the help of convolutional neural network
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Abstract

The 4th generation industrial livestock farming reduces livestock losses, increases fertility rates, reduces
operating costs, manages human resources, and generally increases productivity. In this research, a set of
wearable sensors including a cattle collar and a leg mounted sensor was designed for automation of livestock
farming. A LoRaWAN based internet of things network was designed using a set of custom gateways in three
livestock farms. An intelligent livestock big data analysis framework that uses edge and cloud computing
was designed for processing and modelling of the behaviour of the cattle using the collected sensor data. A
decision support system for estrous cycle management, stress and health control and cattle behaviour
modelling was designed using machine learning based modelling of this data. The proposed system
monitored the cattle and provided the vital signs such as body temperature, mobility, feeding behaviour and
estrous behaviour for management and veterinarian decision support. The accuracy of the KNN algorithm
for modelling livestock behaviour was 78% and the accuracy of convolutional deep neural networks was
84%. However, due to the simplicity of the KNN algorithm, this method increased the battery life of the
system by 4.5 times and therefore, it was a more appropriate choice for commercial livestock farming.
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