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An Efficient Deep Learning Based Image Recognition Service System
Using AWS Lambda Serverless Computing Technology
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ABSTRACT

Recent advances in deep learning technology have improved image recognition performance in the field of computer vision, and
serverless computing is emerging as the next generation cloud computing technology for event-based cloud application development and
services. Attempts to use deep learning and serverless computing technology to increase the number of real-world image recognition
services are increasing. Therefore, this paper describes how to develop an efficient deep learning based image recognition service system
using serverless computing technology. The proposed system suggests a method that can serve large neural network model to users at
low cost by using AWS Lambda Server based on serverless computing. We also show that we can effectively build a serverless computing
system that uses a large neural network model by addressing the shortcomings of AWS Lambda Server, cold start time and capacity limitation.
Through experiments, we confirmed that the proposed system, using AWS Lambda Serverless Computing technology, is efficient for servicing
large neural network models by solving processing time and capacity limitations as well as cost reduction.
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Fig. 1. Evolution of Image Recognition Service System

oM,
ol
H
e,
o
F‘Olt
ut)
>,
N
N,
1o
:%‘4,
>
rr
o,

0
el
>
)
i)
b
fo
i)

"7} g5ttt B =goAe oln|A ERlA 7 ol
AHEE]E ResNet50[8] ZE-E& AREst¥oH, 507] &(50
layers)d] 7MHEAE A&+ A= AFLE Serverless
Computing 7]& 7|5t S29-E Ao AT = TS
A|okst A|AHlo| A-85}% T} Table 12 ImageNet[9] H[O]
ElAlo g n]g] §53F ResNet Model59] A& =43t

Astol},

o
_O‘L
=

X

Table 1. ResNet Models Performance

Model Structure | Top-1 error | Top-5 error | Size(MB)
resnet18 30.24 10.92 44.6
resnet34 26.7 8.58 83.2
resnet50 23.85 7.13 97.7
resnet101 22.63 6.44 170
resnet152 21.69 5.94 230
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Request (JSON Type) {

"classification",
"test/20200118jpg"

"method":
"file_path":

}
Response (JSON Type) {

"method": "classification",
"TOP1_ID" "0121",
"TOP1_softmax": 0.13,
"TOP2_ID ": "1201",
"TOP2_softmax": 0.06,
"TOP3_ID ": "00011",
"TOP3_softmax": 0.05,

"TOP4_ID ": "00060",
"TOP4_softmax": 0.04,
"TOP5_ID ": "10001",
"TOP5_softmax": 0.04,
"time": 0.23528790473937988

Fig. 6 An Example of Classification API
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Table 5. Wakeup JSON Parameter Format

Parameter Type Description
method String API Name
sleep_time String Sleep Time

Request (JSON Type) {

"method": "wakeup",
"sleep_time": "800"
}

Response (JSON Type) {

"method": "wakeup",
"time": 0.8

Fig. 7 An Example of Wakeup API
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1) AWS Lambda Server®] &2 7] ¥ A v]&

Lambda Server= wWlRe9] Z7|E A€str|o] walA
ZF == v]go] th2t}t Table 6& AWS Lambda®] #H=E
g 37] 8 A& 7146, 181& YERH Aljtst= AlAH0
Al AHESHE 768MBY] AMFE AEHsto] AME Al 100ms B
$0.00000125 H-8°] €9, 23 o $0.00000027} F7}1=]
o] 2% sk 83 A] $0.00000145 7} H7hEc}. 1009 A
9] gXo] WYL A $1.457F FrtElH A= Agto]
500mszHal 788 ¢ $7.257F BUHE

Table 6. AWS Lambda Pricing [6,18]

Memory(MB) Price per 100ms ($)
448 0.000000729
768 0.00000125
1536 0.000002501
3008 0.000004897
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Fig. 8. Processing Costs for One Day Request
(AWS EC2 Server vs. AWS Lambda Server)
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Fig. 9. Processing Costs for Concurrent Connections
(AWS EC2 Server vs. AWS Lambda Server)

4.2 NHIA X2 & AS

) Ad 33

2 AFoM= ds 58 Sldl Table 7, Table 8,
Table 99] Z+z+ 7149 7j4t Qloj/glolBaja], utel Ad
3174, Lambda Server A3 7oA HAEES X5t}

Table 7. Development Language and Library

Category Content

Language Python

Usage Library JSON, PyTorch, CUDA, cuDNN

Table 8. Mobile Experimental Environment (Galaxy note8)

Category Content

GPU ARM Mali-G71 MP20 546 MHz GPU
Samsung 2nd Custom CPU Architecture
CPU MP4 2.3 GHz CPU ARM Cortex-A53 MP4
1.7 GHz CPU

RAM 6GB LPDDR4X SDRAM

N.etwork LTE

Environment

Table 9. Lambda Server Experimental Environment

Category Content
Memory 768MB(128MB~3008MB)
CPU Lambda allocates CPU according to
memory size.
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Fig. 10. Lambda Function Run Time
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Total System Run Time
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0 1000 2000 3000 4000 5000 6000 7000 8000 9000
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Fig. 11. Total System Run Time
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*cc: concurrency connection

Fig. 12. Concurrency Connection Test
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*cc : concurrency connection

Fig. 13. Comparison by Memory Size for Lambda Server
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