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Edge computing: advantages and simulation based on cifar-10
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Abstract

Since some 10T management might require very short response time, some merge
involved private data, and some might produce a large quantity of data which could be
a heavy load for networks. Cloud computing is not expensive enough to support these
Applications. [1] To solve these problems, | propose a method using edge computing.
This method of edge computing can not only avoid the problem of protecting private
data but also increase the effectiveness of network transmission, response time and
cloud computing.

In this paper, | design a model having more parameters and bigger size for simulating
cloud computing and a model having less parameters and smaller size for simulating
edge computing. I use cifart-10 dataset as training data for this experiment.

The result of my experiment proves that edge computing is faster than traditional
cloud computing in both training and design, and the model accuracy is also higher
than traditional cloud computing.

Keyword : Edge Computing ~ Convolution neural network(CNN) ~

Cloud computing ~ loT
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Introduction
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Fig. 1. Cloud computing paradigm.
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Fig. 2. Edge computing paradigm.

4 R ERER A iy ePaper (2018 )



FERA cifar-10 AUE & ST EE SRR

Experiment
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Layer (type)

Output Shape

conv2d_8 (Conv2D) (None, 32,
conv2d_9 (Conv2D) (None, 32,
conv2d_1@ (Conv2D) (None, 32,
average_pooling2d_3 (Average (None, 16,
dropout_6 (Dropout) (None, 16,
conv2d_11 (Conv2D) (None, 16,
conv2d_12 (Conv2D) (None, 16,
average_pooling2d_4 (Average (None, 8,
dropout_7 (Dropout) (None, 8,
conv2d_13 (Conv2D) (None, 8,
max_pooling2d 3 (MaxPooling2 (None, 4,
dropout_8 (Dropout) (None, 4,
conv2d_14 (Conv2D) (None, 4,

max_pooling2d_4 (MaxPool

dropout_9 (Dropout) (None, 2

32, 96)

96)

96)

96)

96)

192)

16, 192)

192)

flatten_2 (Flatten) (None, 1024)

dense_2 (Dense) (None, 1024)

dropout_10 (Dropout)

dense_3 (Dense) (None, 10)
Total params: 2,501,258
Trainable params: 2,501,258

(None, 1024)

Fig. 6. #32

Model structure

Layer (type)
conv2d_1 (Conv2D)

conv2d_2 (Conv2D)

convzd_3 (Conv2D)

Output Shape Param &
(None, 32, 32, 32) 896

(Nome, 32, 32, 32)

(None, 32, 32,

aversge_pooling2d_1 (Average (Nome,

dropout_1 (Dropout)

conv2d_4 (Conv2D)

convad_ 5 (Conv2D)

(None,

(None,

(None,

average_pooling2d_2 (Average (None,

dropout_2 (Dropout)

convzd_6 (Conv2D)

(None,

(None,

max_pooling2d 1 (MaxPosling? (None,

dropout_3 (Dropout)

convad_7 (Conv2D)

(None,

(None,

max_pooling2d_2 (MaxPooling2 (None,

dropout_4 (Dropout)

flatten_1 (Flatten)

dense_1 (Dense)
ropout_5 (Dropout)

dense_2 (Dense)
Total params: 1,497,549
Trainable porams: 1,497

Non-trainable params: o

SR ERE S

(None, 4100

,540
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Conclusion
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Cloud computing Edge computing

Training time (each epoch) | 37s 3s
Parameters 2,501,258 1,497,540 * 2
Model design slow fast
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