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Development of an Information Management System for the Distribution of
Round Bales and a Technique for the Growth of Grazing Cattle by Using a
3D Digital Camera
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Summary

The livestock industry is cyclical and dependent on agriculture for feed; however, many dairy farmers are
dependent on imported feed. Recently, the price of imported feed has soared, resulting in an increase in the burden of dairy
farms. Therefore, the importance of domestic feed has increased. The government has established a goal of achieving
100% self-support via coarse feed in 2020. To achieve this goal, practical use of paddy fields and grasslands is important.
Therefore, the purpose of this study was to develop a feed distribution system and traceability technique for animal feeding
management, in order to improve the feed self-sufficiency rate. For the feed distribution technique, a database are developed
allows broad information of cultivation history to promote the distribution standard of round bales of whole crop rice and
whole crop wheat, which are widely used as commercial feed. For animal feeding management, a 3D digital camera was used
to measure the growth of grazing cattle.

Whole crop rice grown in paddy fields is preparation for round bales. Circulation use of round bales is increasing
with the whole crop rice production expansion. Then, a production history managerial database system was established. The
database was composed of field information, cultivation information, and field conditions at the time of harvest. The database
system can be operated using a personal computer and a handy terminal (HT). During harvest, the HT was used to read the
QR code on the information sheet for recording field conditions. Then the cultivation history data and QR code was printed
a label using a mobile printer and printed label stuck on the round bales. With respect to the harvest of whole crop wheat,
the time required for the operation of this system was 5% of the total time required for harvest only, and the measurement
time was about 15 seconds. The information printed on the label, which was exposed to outdoor conditions, was readable for
a year. Management of the round bales of whole crop rice and whole crop wheat was conducted using the production history
managerial system.

It is important to measure the mass of the round bales for the quality control of feed. Therefore, a mass
measurement system with a self-propelled bale wrapper was developed for the round bale of whole crop rice. This system
consisted of a hydraulic pressure sensor, an oil temperature sensor, and mass analysis equipment. The measuring process
involved mounting a round bale on a turntable and measuring its mass by using the hydraulic pressure sensor by raising and
lowering the turntable. This equipment can be used to measure the mass of round bales at the bale-wrapping operation. With
the developed in-vehicle type measuring device, it became measurable in the accuracy of 5 kg about the mass of round bale
of the range up to 400 kg. Then mass of a round bale on a printed label was attained by combining the measuring device and
the production history management system, which was then stuck on the bale.

Promotion of grazing is important in order to use grasslands practically. However, in prefectures other than
Hokkaido, growing cattle graze in public pastures. Recently, the capacity of public pastures has decreased, and there are a lot

of unused grasslands. Therefore, livestock management engineering was developed to promote the use of public pastures. In
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this study, the wither height of cattle in public pastures was estimated using 3D digital photographs with an image analysis
technique. The 3D photographs of a cattle’ s side were used for the estimation of wither height. The object distance for the
cattle was 3 to 5 m, and the camera height was 160 cm. Time required for the estimation of wither height was 3.5 minutes
per animal. The actual wither height of cattle was correlated with wither estimation for both Holstein cattle (r = 0.67)
and Japanese Black beef cattle (r = 0.92). The estimated wither height and weight of cattle were also correlated for both
Holstein cattle (r = 0.55) and Japanese Black beef cattle (r = 0.83). These results indicate that 3D image analysis is effective

for evaluating and recording the growth of grazing cattle in public pastures.

Key words: whole crop rice, 3D digital camera, grazing cattle, round bale
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