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Abstract: Yak grade evaluation is an important part of high-efficiency yalg breeding. To reduce the influence of
imbalanced data set distribution on the prediction results of yak grading in‘the research, this study proposes a yak grade
evaluation model based on an improved conditional generative adversrarial network model, called VAE-CGAN. Firstly, to
obtain high-quality generated samples, the model reduces the uncertainty from random variables by introducing a
variational autoencoder to replace the random ﬁoise in the input of the conditional generative adversarial network. In
addition, the model inputs the yak label as conditional information into the generative adversarial model to obtain the
generated samples of the specified category, and the generated samples and training samples are utilized to train the deep
neural network classifier. The experimental results show that the overall prediction accuracy of the model has reached
97.9%. The Precision, Recall, and F'1 value on the grade prediction of premium yak have increased by 16.7%, 16.6%, and
19.4% respectively compared with those of the generative adversarial network. The results indicate the model can achieve
yak classification with high accuracy and low misclassification rate.
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