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Efficient oestrus detection is important economically, particularly with seasonal-calving herds
employing artificial insemination, as every missed oestrus effectively costs 21 days milk production for that
cow in that season which is about 8% of the total. Traditionally, oestrus detection relies mainly on visual
observation of animal behaviour - a cow in oestrus will stand and allow herself to be mounted by herdmates. Such events are readily noted when they take place amongst assembled cows, such as at milking
times, but may be missed entirely in herds of free-grazing animals which are only brought in for milking
twice a day, as is usual in New Zealand style systems. A common low-cost aid to oestrus detection is the
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time. Any resulting increase in the success rate for identifying cows in oestrus would make it a useful
adjunct to traditional techniques.
The application of two established machine learning methods, C4.5 (Quinlan, 1992) and FOIL
(Quinlan, 1990),
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can only compare attribute values with constant numbers or symbols, not other attributes. We expected that
this feature would be useful when classifying examples containing time-series data.
These particular methods were chosen because they are well understood among machine learning
researchers and are also readily available as part of the WEKA (Waikato Environment for Knowledge
Analysis) machine learning workbench (McQueen et al, 1994). WEKA integrates a wide range of machine
learning algorithms and support tools into a single interactive package, allowing data to be analysed using
different learning systems and the results to be evaluated in a consistent manner.
Milking performance data was collected from a Dairying Research Corporation herd of 130 cows over
the 1993

et al.,
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values in Table 1 are not directly applicable to a single case, an illustrative example of the performance of
the best scheme (C4.5 rules) is provided by considering a milking of a 500 cow herd at which there were 25
cows in oestrus. Typically 17 (69% of 25) correct identifications would be made, and hence 8 true oestrus
cases would be missed. In addition, around 48 cows would be incorrectly identified as being in oestrus,
giving 48/(48+17) = 74% false positives. Of these deficiencies the missed cases are of greater econmic
significance than the false positives, although a reduction of both is clearly desirable.
While this performance is definitely not yet at a level suitable for a practical application, it is
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TABLE 1. Summary of classification results
=======================================================
Dataset /

Overall

% Oestrus

% False

Algorithm

correct %

identified

positives

=======================================================
Training set:
FOIL rules

99.6

94.9

0.0

C4.5 pruned trees

91.6

64.2

35.7

C4.5 production rules

85.3

66.3

48.8

-------------------------------------------------------------------------------------------------Test set:
FOIL rules

96.3

20.0

68.0

C4.5 pruned trees

87.8

48.8

76.9

C4.5 production rules

82.2

68.7

73.7

--------------------------------------------------------------------------------------------------

