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[Abstract]

In this paper proposes a method of finding missing persons based on face-recognition technology and
deep learning. In this paper, a real-time face-recognition technology was developed, which performs face
verification and improves the accuracy of face identification through data fortification for face
recognition and convolutional neural network(CNN)-based image learning after the pre-processing of
images transmitted from a mobile device. In identifying a missing person’s image using the system
implemented in this paper, the model that learned both original and blur-processed data performed the
best. Further, a model using the pre-learned Noisy Student outperformed the one not using the same,

but it has had a limitation of producing high levels of deflection and dispersion.
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I. Introduction
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II. Preliminaries

1. Related works

1.1 Face recognition research trends
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1.2 Face recognition Algorithm
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1.3 Face recognition based service
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III. The Proposed Scheme

1. Data preprocessing
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Table 1. Types of face recognition-based services

Service Type Description
It suggests a smart mirror that
recognizes the user’s emotions
. using user-face identification
Emotional-

and provides custom-tailored
information such as face
identification, schedule, and
weather [9].

Samsung’s Galaxy S phones
and Apple’s iPhones have
launched face identification
software that unlock the phone
by identifying the user’s face
using the camera [10].

Among Korean banks, Hana bank
introduced a face identification
system for the first time to allow
banking without a cumbersome
public-key certificate or OTP
authentication [11].

It conducts medical diagnosis
or tests through iris or face
recognition [12].

Suprema Inc., which
manufactures biometrics
security devices, has released
an access-control system for
security areas through the face-
identification technology [13].

recognition service

Smart-phone face
identification-
security feature

Financial security

Biometrics-based
medical diagnosis

Biometrics-based
security devices
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Fig. 1. Face detection using Haar cascade classifiers
and dlib
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Fig. 2. Raw, Gaussian blur
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Fig. 3. Brightness, blur + brightness, darkness, blur +
darkness
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2. Training for Face Identification
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Fig. 4. Face Image learning Model
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3. Data-flow
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Fig. 5. Data—flow diagram
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IV. System Implementation

1. System composition
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Img_info (.csv)
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Cascade

>
> Trained model
(Tensorflow 2.2)
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modules (.py)

Ubuntu Linux 18.04

Fig. 6. Missing person identification—system composition

Table 2. Composition and specifications of system

Configuration Specification
CPU Intel(R) Xeon(R) CPU
E5-2623 v3 @ 3.00GHz
Hard GeForce RTX 2080 SUPER
GPU
ware 8GB
RAM 64GiB DDR4 2133MHz RAM
0S Ubuntu 18.04
IDE JupyterLab 2.2.6
Framework Tensorflow 2.2.0
Soft OpenCV 3.4.2 with HAAR
Face Image .
ware . Cascade, Image preprocessing
Processing .
modules, dlib
server Node.js with Express.js
Mobile 0S Android 10
Device Product Galaxy S20 Node Ultra
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Fig. 7—-4. Identification accuracy and output of

missing—person information
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Fig. 7-5.
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Fig. 7. Missing Persons Identification Procedure

2l tufol 2] A,

Step. 5 ﬂ AEA ARE Ruld Cuo]Ad
Halstel, Al ATE et

2. Missing person Identification Process

UEAH APEg 99 Fig 79) Ak cheat ok .

o Step. 1! AT AUALS Tt 735 =t Huto]
29] “U% o)A} A" WES FYsiol A2 o
ujxlg &ofgich ofn, A2 olujAl: SA
2 Aeke ) opfRE A@Alel WS
Agsl.

e Step. 2. ZHFY C]ujo]AofA &Y
grayscale®2 H185h 2, on|x] AX|2}5 443ttt
ofnlx] AAjZolME A AES W h= ol

3. Analysis Result
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Table 3-b. Model Accuracy Pre-trained weights

train validation test

raw 98.03 93.58 68.65
blur 97.31 93.53 63.85
raw+blur 99.61 99.10 84.30
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V. Conclusions
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