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 2]. Neural Network Models --------------------- We use a neural network model to predict the melody for an input song using the
same template used to extract the features. We use a feed-forward neural network architecture with two hidden layers, $N_h$ in
the first and $N_h$ in the second hidden layer. We use rectified linear units (ReLUs) as nonlinearities in the hidden layers, i.e.,

$f_i(x)=\max(0,x)$ for the input units, $f_i(x)=\max(0,x)+0.1\max(0,-x)$ for the hidden units, and output units, and
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$f_i(x)=\max(0,x)+0.1\max(0,-x)$ for the output units. We train the network using the ADAM algorithm [@kingma2014adam]
with a learning rate of $10^{ -3}$. Each model is trained for 1,000 iterations with a batch size of 64. To determine the best

neural network architecture we use grid search to select the number of hidden layers and hidden nodes. We found that
increasing the number of hidden nodes in the first hidden layer did not improve the accuracy of the model, however, increasing

the number of hidden layers to 4 and increasing the number of hidden nodes to 256 in the second hidden layer improved the
performance. We found the optimal number of hidden layers and hidden nodes to be 3 and 200, respectively. We applied

dropout to the input data to reduce overfitting [@srivastava2014dropout]. Concatenated models using a single hidden layer and
convolutional neural networks using two hidden layers were trained and tested, but the concatenated model performed

significantly better. Experimental Results ==================== Algorithms ---------- We compared the different
algorithms to see how the melody prediction from individual techniques could be combined to improve the prediction of the
entire song. We evaluated our results on two large-scale datasets: - The Microsoft Research data from the shared task of the
AudioSet challenge [@audioset] which includes approximately 10,000 songs. - A second dataset extracted from YouTube,

which contains about 3,000 songs. We also tested our model on a subset of the data from the AudioSet challenge to demonstrate
its transferability. To evaluate 82157476af
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