
Unsupervised Feature Learning by Pre-Route Simulation of Auto-Encoder
Behavior Model

Authors : Youngjae Jin, Daeshik Kim
Abstract : This paper describes a cycle accurate simulation results of weight values learned by an auto-encoder behavior
model in terms of pre-route simulation. Given the results we visualized the first layer representations with natural images.
Many common deep learning threads have focused on learning high-level abstraction of unlabeled raw data by unsupervised
feature learning.  However,  in the process of  handling such a huge amount of  data,  the learning method’s computation
complexity and time limited advanced research. These limitations came from the fact these algorithms were computed by using
only single core CPUs. For this reason, parallel-based hardware, FPGAs, was seen as a possible solution to overcome these
limitations.  We adopted and simulated the ready-made auto-encoder to design a behavior model  in Verilog HDL before
designing hardware. With the auto-encoder behavior model pre-route simulation, we obtained the cycle accurate results of the
parameter of each hidden layer by using MODELSIM. The cycle accurate results are very important factor in designing a
parallel-based  digital  hardware.  Finally  this  paper  shows  an  appropriate  operation  of  behavior  model  based  pre-route
simulation. Moreover, we visualized learning latent representations of the first hidden layer with Kyoto natural image dataset.
Keywords : auto-encoder, behavior model simulation, digital hardware design, pre-route simulation, Unsupervised feature
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