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Fig. 2. The estrus detection system shows the cow heat standing behavior (A) and crest changes in the monitor

system (B).
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Fig. 3.

The touch panel system and procedures of the cattle estrus detection system of wireless sensor network

. start the cattle estrus system (A), input cattle number and tag number input to the computer (B), orange
signal indicates the detector has been activated (C) and red signal indicates the cattle was in heat (D).
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Table 1. The temperature and humidity on Hsinchu branch dairy farm in summer 2011

Temperature (C ) Average
2011 : - verage
Average Maximum Minimum humidity (%)
June 28.8 36.4 23.5 76
July 28.8 34.2 24.2 76
August 29.2 37.2 25.1 74
September 27.7 354 21.8 76

—T»i 2. 2011 = Fy[zf;a%w-ﬁ FVT‘I ?ﬁqn‘*_—f j% % rgznﬁrgn W;aggg
Table 2. The wind speed and w1nd direction on cow barn at Hsinchu branch dairy farm in summer 2011

) L Wind speed (m/s)
2011 Wind direction - —
Maximum Minimum
June SSW 15.1 2.6
July S 10.5 2.4
August SW 11.1 1.8
September S 10.6 1.6

Remarks: S: South; W: West.

A3, SUHBC AT € LI R e

Table 3. The accuracy of cattle estrus detection system of wireless sensor network on Farm S

Items Farm S (n = 10)
In heat 7/10
Proestrus / Metestrus 1/10
Not in heat 2/10
Accuracy (%) 100
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Table 4. The accuracy of wireless sensor network cattle estrus detection system in different farms

Items Farm L (n =20) Farm H (n = 40)
Season
Cool Hot Cool Hot
In heat 15/20 10/20 32/40 28/40
Proestrus / Metestrus 3/20 9/20 5/40 7/40
Not in heat 2/20 1/20 3/40 5/40
Accuracy rate (%) 90 95 92.5 87.5

Remarks: “Cool season” means January to May in 2012; “Hot season” means June to October in 2012.
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Establishment of wireless sensor network based system

to improve the dairy farm management"’
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The purpose of this study was to establish a wireless sensor network system of dairy farm in Taiwan. Those
systems were composed of barn environment sensors and wireless cattle heat detector system. The environment
sensor system can be used for detecting ambient temperature and relative humidity. The system starts the barn
cooling facilities such as fans and water spray when the ambient temperature exceeds the maximum setting.
According to the power consumption data in summer 2011, the environment sensor system reduced about 25%
of electricity costs. The cattle estrus detection system of wireless sensor network was applied on two dairy
farms in Taoyuan and Natou country to do field tests. The results showed that accuracy of cattle estrus detection
sensors were between 87.5-95%. It seemed that accuracy of cattle estrus detection sensors was mainly effected
by temperature in different season. Results proved that wireless sensor network can applied to dairy farms, not
only can save costs but also reduce visual observation time and can improve the accuracy of estrus judgment. This
wireless sensor network system had superior benefits on saving barn power and keeping cattle estrus detection
accuracy, and further to improve farm management efficiency.

Key words: Dairy farm, Management, Wireless sensor network.
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