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Abstract:

Optimization of diet formulation for lactating dairy cows can be facilitated with a digital twin that simulates
changing milk yields over a 305-day lactation cycle, generating a lactation curve that reflects real-world patterns.
This study modified the NASEM (2021) dairy cow model by introducing dynamic scaling factors into the equa-
tions for milk fat and protein prediction. These factors, referred to as adaptive multipliers, were calibrated using
weekly data on dry matter intake (DMI), diet composition, and milk components from DePeters et al. (1985) and
Holter et al. (1993) to simulate milk fat and protein yields over a 305-day lactation cycle. Protein multipliers were
applied to the NASEM (2021) protein yield equation, while the NASEM (2021) milk fat yield equation was
scaled using a fat multiplier. The multipliers were adjusted iteratively to minimize residuals until the predicted and
observed yields aligned within a 0.01 g tolerance, generating a digital twin for the Holter et al. and DePeters et al.
datasets. Curve fitting techniques were used to model the progression of multipliers and DMI, which were subse-

quently applied to simulate full lactation curves.



