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Abstract

In this paper, we propose an algorithm for memory optimization to apply deep learning to PC. The proposed
algorithm minimizes the memory and computation processing time by reducing the amount of computation
processing and data required in the conventional deep learning structure in a general PC. The algorithm
proposed in this paper consists of three steps: a convolution layer configuration process using a random filter
with discriminating power, a data reduction process using PCA, and a CNN structure creation using SVM. The
learning process is not necessary in the convolution layer construction process using the discriminating random
filter, thereby shortening the learning time of the overall deep learning. PCA reduces the amount of memory
and computation throughput. The creation of the CNN structure using SVM maximizes the effect of reducing
the amount of memory and computational throughput required. In order to evaluate the performance of the
proposed algorithm, we experimented with Yale University 's Extended Yale B face database. The results show
that the algorithm proposed in this paper has a similar performance recognition rate compared with the existing
CNN algorithm. And it was confirmed to be excellent. Based on the algorithm proposed in this paper, it is
expected that a deep learning algorithm with many data and computation processes can be implemented in a
general PC.
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Table 1. Experimental results of the proposed system

X 1. Motel= AlARIS MY Zut
Recognition Learning
Memory i
method | Data Rate (kb) Time
(%) (s)
Existi sub2 100 1,206,736 13,456
xisting
NN qub3 | 98.97 1,206,736 14,021
sub2 99.78 942,552 1,856
Propose
d CNN
¢ sub3 93.02 942,552 1,942

Experimental results of the proposed system

o 50 100 150 00 250
.
=
=
a
~
-
H
o 200 400 600 800 1000 1200 1400
mMemory(MB)  mLleamning time{min) = Recognition Rate(3)

Fig. 8. Experimental results graph of the proposed system
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