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Development of multi-functional vaginal sensor and machine learning algorithms
for real-time evaluation of reproductive function in cattle

Yoshioka, Koji

11,100,000

pH
pH

50
15 47

pH

We developed a multi-functional vaginal sensor that could measure vaginal
temperature and vaginal pH, and found that the residual vaginal temperature significantly increased
and the vaginal pH ratio significantly decreased during the estrus phase in cows with normal estrous

cycle. We also developed models for estrus detection and prediction of optical timing for
artificial insemination based on machine learning using sensor data. When these models were applied
to 50 lactating cows kept in tie-stalls on a commercial dairy farm, 47% of 15 cows became pregnant
when artificial insemination or embryo transfer was performed at the timing according to estrus or
the optimal time for artificial insemination alert. These results suggest that estrus detection or
prediction of optical timing for artificial insemination using a multi-functional vaginal sensor may
be useful for improving conception rates in tethered lactating cows.
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