Face recognition

Brief technique and Application

Hai-Hong Phan
Institute of Information and Communication Technology

hongpth@lgdtu.edu.vn



mailto:hongpth@lqdtu.edu.vn
mailto:hongpth@lqdtu.edu.vn

Outline

Z2

\
_
| =N i

\

N

\
/ >
W |

a \ a

_

| = §
\




How is Facial Recognition System Work

File Edit Options Tools Window Help
(Customer Information:

.. CAPTURING
| The foremost requirement is to capture the
| image and that can be done by scanning
/ existing images or using cameras
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EXTRACTING
Unique facial data is then extracted
from the sample.
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0\ COMPARING
| Thedatais then compared
* With the database.

. MATCHING
| The software then decides whether the
' sample matches any picture in the
database or not.




Applications
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Pose Variations
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(d) Special cases (blurred face, text covering and low resolution)
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(a) Pipeline of training
Preprocessing Inference Recognition
""""""""""""""""" Face anti-spoofing ~ Face alignment *, . Feature

T matching
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(b) Pipeline of inference

Figure 1: Pipelines of training and inference in face recognition




Face detection techniques

D Algorithms
2008: GPU Training Revolution 2014: R-CNN object detector introduced Benchmarks
2009: ImageNet Introducted 2016: YOLO Introducted
2011; Alexnet Started Deep Leaming Boom
MALF DSFD
Histogram of Annotated WiderFace RetinaFace
Viola Jones Oriented | Facesinthe _—
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Face recognition techniques

[ _ ®
Large-Margin Softmax AM-Softmax & CosFace SphereFace-R
* Multi-class classification * Multi-class classification * Multi-class classification
training training training
* First to implicitly maximize * Additive margin * Unifying all hyperspherical
inter-class angular margin « Hard feature normalization Face Recognition methods

* New multiplicative margins
« Stable training tricks

2018 2021
2015 2017 2022

FaceNet SphereFace ArcFace SphereFace2
* Metric learning training * Multi-class classification * Multi-class classification » Binary classification training
framework training training « Alignment of training and
* Triplet loss (positive, * First to explicitly introduce * A new additive margin testing target
anchor, negative) angular margin « Hard feature normalization «  Multi-GPU Scalability
* Multiplicative margin + Robustness to label noise




ldentify Objects in the Surveillance camera System
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Hé théng nhan dién dbi tuwong

Hién thi chung

Quan Iy ngudi dung

Quan Iy d6i twong

Quan Iy nhan dién

Quan Iy camera

—  Hién thi tit ca camera

Xem danh sach ngudi dung

— Xem danh sach dbi trong

|| Xem danh sach théng bao

nhan dién

Xem danh sach camera

—  Hién thi irng camera

Thém ngudi dung

— Thém dbi tvrong

Xo6a théng bao nhan dién

Kiém tra duwdong dan
camera

— Thdéng bao théi gian thuc

Xoéa nguwdi dung

—  Sira thoéng tin d6i trong

Tim kiém theo cdc tiéu chi

Thém camera

Tim kiém ngudi dung

—  Quan ¥ anh dbéi twrong

Tim kiém chung théng bao

Tim kiém chung camera

Xuat danh sach nguwdi dung

—] Tim kiém theo tén

Xuat danh sach théng bdao

— Tim kiém chung déi tvong

— Thay déi trang thai theo doi

| Xuat danh sach dbi twong

1

Thay dbi trang tha&i kich
hoat

Sira thong tin camera

Xuat danh sach camera




Hé théng nhan dién adi tuong

Dang nhap
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+ Manage the camera system
* Al models: detect and recognition
* Real-time
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FacelD

LO'1iCH TUYET VOI

CUA HE THONG FACE ID

+ Tinh bao mat cao, han ché t6i da
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NHAN DANG
KHUON MAT

Hé théng nhan dang khuén mat
bang céch so sanh anh dau vao
v6i anh luu trén CSDL, tur d6 tra
Vé thong tin clia ngudi trong anh

tu camera dau vao

FACEID it
Phat hién khuon mat nguai

SignUp

000+-00R 00

DANG KY
’ Dang ky nhan vién méi dudi
sur gidm sat cua nguoi quan ly

r




22:48 T4,10Ths .8
e

Sign Up
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Perform the following actions
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Video
(Frame sequence)

Total Motion
using Dense
Optical Flow

-

Gradient
Analysis

Key Frame Extraction

.|1

Key Frames
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Residual

Masking
Network

High
Resolution
Network

|||||||||||||||||||||||||||

Human




Openpose + DDNet
HRNet + DDNet
KFSENet




MTA Face Search System

Gathering image information

rawling image

v

Storing vector Storing image
embeddings into »|{ information into

_ websites

Y

Face Face Feature Vector
Detection = Alignment @ Extraction |embeddings

Text-based Sentiment
Analysis

Information of
matching images and
videos

Face Analysis

Image containing the

face to be searched for

* Data Collection Module * Data Storage Mechanism

* Search Module * Analysis Module
19



MTA Face Search System

@ Face Search. x

@ Face Search

100.70.184,31:8008

& DGO € > C 0 100.70,184.31:8008/getresult/38 ¥ 2 x R O8 :

A Khdng bio mat

A Khong bao mat |

neutral

Face Searching System - -
MTA Face Search ﬁ

Upload photo and find out where your face are published
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Or you can take a photo with the device’s camera. Don't worry, we will not store it! GURL GURL GURL GURL
https://www.nguoiduati https://thanhnien.vn/la. htps://hébdanhnhan.c. hitps:/tienphong.vn/cu https://kenh14.vi/vy-oa https:/viv.vn/thong-tin https://vtv.vn/nguyen-ph
St the oo 3t i o ‘Get more results by using the
" " extended search function if you
search for among the faces in iew the results. 2
i are not satisfied with the search
the image you just uploaded. 4
results.
Stepld Step.2 Stepd Stepd
GURL GURL GURL GURL
https://viv.vn/de-nghi-tr https://baonghean. vn/tr https://hosodanhnhan.c hitps:/congly.vn/de-ng. https:/congly.vn/nguye. hitps://hosods ¢ https://h an.c

Xin chao! Sau day la video gidi thiéu phan mém tim kiém nhanh déi tugng
xuat hién trén Internet dua trén cong nghé nhan dang khuén mat.
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"Get more results by using the
extended search function if you
are not satisfied with the search
results. ™

Step 1 Step2 Step 3
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MTA ©. search Log out
FACE SEACH

Person list

Results
Image set of the monitored object ® negative
@ positive
neutral
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a 2 <o Detail
3 B8a Phuong Hang khong c6 gi el
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MTA Face Search System

€ > C O a Khongbdomat | 100.70.184.31:8008 B2 ® 3OS ! ¢ 5 C O aKhingbiomst| 100.70.18431:8008/etresult/39

Welcome to Light Bootstrap Dashboard - a beautiful freebie for
every web developer

"Get more results by using the
extended search function if you
are not satisfied with the search
results.”

Face Searching System ~ -
MTA Face Search -~

Upload photo and find out where your face are published

o e =) AT, -
Or you can take a photo with the device's camera. Don't worry, we will not store it!

Image set of the monitored object

® negative
® positive
neutral
“Select the face you want 1o "Get more results by using the
search for among the faces in "View the results.” extended search function if you
the image you just uploaded.” are not satisfied with the search
e results. "
Step Step2 Step 3 Stepd

GURL GURL GURL GURL GURL GURL GURL
https://baonghean. vi/n. https://dantri com.vn/th https://vnexpress.net/g https:/vnexpress.net/g https://www.vietnamplu. hitps://www.nguoiduati.

Bay gid hay thi lai véi mdt ddi tugng khac

l MTA Face search x
€ 3> X 0 A Khngbdomat | 100.70.184.31:8008/crawler/ B2 3OS
MTA Q, search Log out

FACE SEACH

- +  Automatically collect data (face, text)
ace Crawler
+* Store and retrieve face-related information

13280 1614280 co8850s * Retrieves relevant images and provides links to
web pages that contain face

* Recognize faces and conduct sentiment
ox [P [Pt analysis
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