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Background

Institute of Software, Chinese Academy Sciences (ISCAS) is established
in March, 1985. It is located in Zhongguancun, Haidian District, Beijing.
ISCAS is the only national research centre in China which specialize
research on computer science and development of high-tech software.
ISCAS has been the leader of the software developments in China. ISCAS
set the foundation of many important benchmarks including the early
operating system and high-level programming language. And, the Chinese
name of software - EX{% “Ruan Jian” is also coined by ISCAS. As the
first completion unit, ISCAS has been awarded 39 National or Above-
Provincial level Science and Technology Awards, 4(1 first level, 2 second
level and 1 third level) National Natural Science Awards and 10 (8 second
level and 2 third level) National Technology Progress Awards.

Recent Achievements:

B Recruit world renowned M.S. Ying to join ISCAS. Ying is amongst the
top league on quantum software. He is one of the pioneers of quantum
programming theory and Methodology Emerging Technology.

B Significant progress on Natural Human-Computer Interaction, forming
the ISO/IEC international standard on user interface for Affecting
Computing. This is the first international standard led by a Chinese team.

B Award the AMC Gordon Bell Price because of achievements in HPC




== Background

» Smart city has been included in China’s National Strategic Planning in 2014, and viewed as a key strategy to
promote industrialization, informatization, and urbanization

» There are 500+ domestic smart city pilot programs in China

» In China’s 13th Five-Year Plan, China will further increase the information infrastructure investment, which has a huge
boost for China’s Smart City Strategy
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Problems in Smart City Construction

> Redundant Construction

e Pole Forest showing up along with the explosive growth of [oT devices

and applications

=== (Cable

Internet
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Problems in Smart City Construction

> Information Isolated Island

(s Lighting ' Street Lighting
System A | g f ‘ System

o

Different loT systems existed for managing one application Various loT application systems existed in the city without
without data sharing data sharing
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Problems in Smart City Construction

> loT Systems without Linkage and Interaction

Water Utilities
Systems

The farthest distance in the world——

Is between the traffic light and the
traffic camera

LED Screen
Systems

Wi-Fi Systems [
\“‘\.\,‘ Environment Monitoring
\ Systems
Video Surveillance A
Systems

EV Charging
Systems
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loT devices and smart city applications explosive growth

® The traditional method of construction——Small horse drawn cart

Roadside parking . . oe . " atrrmple § " np.: "
Supporting infrastructure: including "sensor network infrastructure™ and "big data background support

Roadside parking front-end sensor costs A= Sensor price (M) x Quantity (n)
Internet of Things infrastructure construction costs B

Internet of Things management platform construction costs C
Assumptions M=1000, n=500, B=1,000,000, C=1,000,000,

The total cost of roadside parking applications Q=RMB 25million

10 total application construction costs

A
)
parking Construction CO”StrfUC'Fion costs RMB
application I8 costs of Manhole §3 + sm?rvze/ill(ljaer?ce o e
construction cover application sl e 25million
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Construction of urban Internet of Things/shared™
INnfrastructure

Replaces the construction model of a mini-horse-drawn carriage and significantly reduces the construction cost of a single application ;

@ Data collection, to avoid information silos: things big data to support early warning based on big data analysis
and urban intelligence management.

apl\gltiltlzgzlsns Supporting infrastructure : Including the "sensor network base" and "Big Data background support”

Construction cost of
Roadside parking
front-end
applications

Construction cost

of Manhole cover
+ Front-end

application

Construction cost of

Construction cost of .
Construction cost of Internet of Things /?MB 7/77////0/7

Videp sqrveillance Internet of Things
apgllcatlon front- infrastructure IS
en

platform



Advantages of bullding an

iNnfrastructure

® save costs: share infrastructure and avoid duplication

v Construction costs . RMB 25million = RMB 7 million

® Clean, tidy, safe and orderly

v Tongzhou, Xiong an District-

® Information interoperability, unlimited support possible
v’ City-level IFTTT (software link everything)

v’ Platform + Applications: Low cost. fast support for rich

applications

drban |oT shattéeg "

Smart
'ntegrated Wisdo u'l%?n Wisdom
application Park managemg Security
nt
e Video
I|gh_t|ng ez

Single applicatio tFI)(F))nS application
applic s

ation Wi-Fi Manhole Charging pile
S cover application
application application °P

loT big data management
platform

Internet of .
i Video GIS
Things
datéllbgse database .
Wired wireless
network network
Street traffic Charging
Ilghts light r

Framework



Street lights——The best candidate for BUildinga™
city's loT
-

¢ ® Electricity Pu25 detectin &' o (]
[ 2 v Solve the electricity bill calculation problem through EMC / PPP mode Security Camera g »

O 14~ UV detection

o Q Smoke Detector

Airhumidty & o [BA LED billboard

Street signs ﬁ —0 o—— g Acid Rain Monitoring
. PO I e Emergency alarm
—0

Carrier, Cost, Construction Permit

O | Temperature

o u Soil moisture

Water detection E o

From Smart Streetlights to Smart City

A controlled plug every 30 meters in each street

® Network ~

b TT
Platform Fuel T4 q‘r b )T,

® v Support for complex management of big data and cloud computing background % A r/

@

information channel, information transmission cost/ 100 Stré by ; u[_l T T
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Smart City Total Solution
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Smart City loT Big Data Management Platform

Build smart city neural network and brain
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Smart City loT Big Data Management Platform

Build a smart city neural network

Access and control of massive heterogeneous city loT devices / systems

Trash
traffic light ras

Management

Weather T olatform /[ Screen
station Charging W (@) self-driving car

pile

Manhole : .
Video cover PM2.5 Bus station
@ Street
Wi-Fi AP lights

Micro base station
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Smart City loT Big Data Management Platform

Street
lighting
SAE

Access is simple and convenient
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Smart City loT Big Data Management Platform

Build a smart city brain

Aggregate and analyze massive multi-source data

N §
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Network
e
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> Support Various Applications Running on the Platform
e Smart Street Lighting
e Video Surveillance
e Smart Parking
e £V Charging Station
e Public Wi-Fi
e Environmental Monitoring

e Vehicle Rental

o V2X

° oon Self-developed EV Charging Station App
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Integrated Smart City loT Management Center

City Internet of Things big data management center implementation
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Smart City / Internet of Things Based on Street Lighting
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Networks

_#Fﬁ@;‘ ~ ..E::EPfJ;)"j

e - | EBEATSENZ o
tumEE . i A,CC_I_.@SS‘ node sensor 3 ﬁﬁiﬁﬁ
r \ { = - Sensing equipment

—h

IR RIR SN

Internet of Things routing gateway

HMEE

Network diagram



. | II b T BERR 7 TR 5T
Hardware & Software implementations

[ Weather ]
Station

Broad-

e
[ CED ] casting
@ L J |
Screen
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Internet of Things smart light pole
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Plattorm + Applications

® Urban Internet of Things Big Data Cloud
Platform

® Vertical applications ' )

v’ Smart lighting application )

Information release application

Wi-Fi management application P
EV charging / roadside parking application ;

A N NI NN

LPWAN-based application: sewer covers, trash
cans Municipal
facilities
management
application

AN

Video surveillance application

* Comprehensive applications

v’ Smart city command center
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v’ City management system
v’ Facility management system
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Smart City loT Big Data Management Platform




Researchers

! 1, Face recognition: a biometric recognition technology based on

: human facial feature information for identification;
1

| 2. Object recognition and scene application: The computer

' the recognition technology of the object and the scene;

Wulun YanKai LiTeng PangYu

I

1

1

1

1

1

|

i compares the image content with the data in the database to identify :
1

|

3. Unmanned Machine Intelligent Control: Unmanned Machine |
|

1

OJun Wu graduated from the University of Tokyo and was a co-researcher at the Institute National for Research in Control System Based on Deep Neural Network Algorithm.

Computer Science and Automation, France(INRIA) and a researcher at Waseda University in Japan. Dr Wu 1s proudly

awarded Expert Grant by State Council in 2018. During his master degree, he received the highest level BK scholarship 1
Korea. During his Ph.D., he was responsible for the cooperation between the University of Tokyo and the Institute Natig Al+robot

Al+Platform service

for Research in Computer Science and Automation, France(INRIA), which was supported by the Japanese and the Frg >  Auto Driving

governments. He is quadrilingual (Chinese, English, Japanese and Korean) and hence has been active and proficient in e o L > Drone
L . . » Face Attendance Device
organizing international academic exchanges. .
. . > Face gate //-’-\ > Robotic Arm

OLi TENG: Ph.D. KAIST, IEEE member, ACM member,Member of CCF CV, He has served as a senior researcher at

» Posture Recognition Platform
the Central Research Institute of Alibaba and Huawei. He has also been visiting fellow at the National University of " : Al+Industry

» Food Recognition Electronic li .
Singapore and Microsoft Research Asia conducting various research. Scale N application
OYan Kai: Ph.D., University of Tokyo, Japan. He was also a researcher at Staanford University and the National Institute . .

Al+ system integration > Garbage Smart Mgt Sys

of Intelligence, Japan. He is the deputy director of the Intelligent Video Research Center of the Institute of Intelligent

» Safe-C M t Svst » Intelligent Site Supervision
Software ,Guangzhou and the founder of the OpenKAI framework. ate-Campus Management System

g g g : : : . . » Target Identification System S
OPang Yu: Ph.D., McGill University, He presided over 2 National Natural Science Foundations, 1 Ministry of & Y . .
> Smart Park Security System » Foot Traffic Statistic Analysis
Education's Artificial Intelligence Key Project, 1 Chongqing Key Natural Science Fund, 3 Provincial and Ministerial S

i a;E

Projects, and SCI/EI Academic Papers 70 so far. He owns 13 National Invention patents now.




Institute of Software, Chinese Academy Sciences (ISCAS)
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Technology Platform Architecture: PlatformX-DataFusion

Garbage Segregation
/delivery/Handling

FR Attendance Sys P | a'th r mX
FR Access Gate

Garbage
Recognition

FR Door Lock Data FUSIon

Smart School Mgt Sys

» Precision Farming

>

>

>

» FR Account Opening
>

» Crowd Mgt Sys

>

Foot Traffic Analysis Sys » Auto Driving

> Drone

Movement Scoring > Robotic Arm

oo e S e e e S e e e e S e S e e e e s e s s s oy

_________________________

1 > .
> Clothing Image E Smart Electronic
Retrieval i Weighting Scale




Core Technology of the Platform:Edge computing and cloud

nlatform collaborative o

ntimization technolog

for Deep Learning

Research on optimizing method of network transmission with weight updating. Improve the data collection and reduce network transmit cost. Reduce

network transmission overhead in edge terminals and cloud platforms

Reduce the burden on Cloud platform. Improve job allocation at the terminals. Design edge terminal identification task sharing system

Research resource recovery technology based on service prediction. To improve resource management of edge terminals and cloud platforms and reduce

service startup delays
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Target ldentification System

Target Identification System is a system empowered to work on
dynamic video images as well as static face images. Face recognition
record of target persons can be installed at airports, railway stations, B
bus stations, metro, office buildings, and city business districts. The

system can automatically identify, track and capture the faces of target l
people. The real-time comparison and recognition between the L=
collected facial feature data and the target face in the database Facial eigenvalues L
completes in split second. Once a match with target/blacklist person is

found, alarm would be triggered and the respective static face image
will be retrieved. The target person would be tracked continuously.
Through linkage of different platforms, the system can also perform s RSN, S GRS Do
forecasting and early warning. The system is widely used in public = samsmno e

oW - SRt - AT - SRR G W RIEW
mm IR Ty e FLrithm

security, frontier defense, customs criminal investigation case tracking, =% Ty
personnel control, terrorist tracking, and other places.

Dynamic face-capture Blacklisted Face Import

&
150

> «

| Facial eigenvalues

Alarm Center

Blacklisted face database
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Foot Traffic Statistic Analysis

i
03-25-1970 HE— @EEELE 3

Crowd Counting

Foot traffic is the key data to support management of shopping . j
malls, chain stores, airports, train stations, museums, exhibition
centers and other public places. It can provide Customer

Thermal Map, Customer behavior tracking analysis and overall -
foot traffic analysis. e

Gender Statistics
Ww mx

Gender is an essential marketing factor in almost all consumer -— 3O LEED 1682, .
products/services. Facial and Posture Recognition can ' '
effectively tell the gender of a target.

i

- I:l ':kh—
—_

Camera 01

e
*
+
4
»
&
-
E

Age Statistics

Facial and Posture Recognition can effectively suggest the age
of a target . Age grouping is one of the most important tools in
the consumer market.
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Safe—Campus Management System

Safe-Campus Management System is a large integrated security system
with video surveillance, intelligence analysis, intrusion alarm.
“Sunshine” campus is the core value of our System. Advanced high-
definition intelligent monitoring technology is used to monitor the
campus comprehensively, to minimize all kinds of potential safety
hazards, to strengthen the safety management and is able to be used to
improve the behavior of students. Through the centralized network
management platform, a command and dispatch system with multi-
level, multi-function, rapid response and information sharing can be
constructed. It allows emergency alarm and help-seeking alert to work
all day long. It is an effective platform for management to grasp the
dynamic situation of campus at any time and handle all kinds of
complex emergencies in an efficient manner.

Face Intrusion

recognition

Un-attended

warning Objects

System interaction layer

Tablet PC Handheld terminal Mobile phone

Video analysis layer
Face Intrusion Crowd Un-attened A S e
- nom:. gtecton rov NN
recognition detection density detection Objects omaly Detectio o ounting

Intelligent management platform

- - Face recognition Web service Streaming media
module module module
Message loggin
v v SRRSO FTP module Database module
u u module

slication database Backup database 3

Hppiication databa RCKp Catabuse User rights module Anti-motion alarm

Firewall WLAN,TCP/IP,WIFI,3G/4G

Infrastructure construction

Surveillance camera Other sensors IT device

Optical fiber network

Crowd
Counting

Crowd density
detection

Early Warning
of Fighting

SR

@ mamz




Kindergarten Guarding System |
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Posture Recognition Platform

The human Posture Recognition has a wide range of applications. It can be used to develop scoring systems for dance, martial arts
and numerous sports. Posture recognition can help computer better recognize human body movements and more precisely define the

action content.
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Food Recognition Electronic Scale

The application of the new intelligent electronic scale realizes automatic recognition, accurate
classification and accurate data analysis of vegetables and fruits.

Self-developed object recognition algorithm, first of all, meat and

vegetable varieties for modeling and learning, and then through the

electronic scale camera to collect and locate items, extract product
characteristics.

Item categories picture library and front-end
camera identify items, through video analysis,
identify the types of food.

Accurate identification and accurate
classification is achieved by
capturing images from front and

. back camera and match with the
............ data library.




Garbage identification algorithm —

garbage classification feature value extraction

We carry out classification by verifying the overall and specialized characteristics. Overall charateristics : appearance, shape, type. Specialized Charateristics: material, content and
attribute etc,

Overall Charateristics Specialized Charateristics

Extraction process:

Deep Learning Target Detection Algorithms

Appearance

Deep learning detection method based on yolov3-
tin

Shape

The data is divided into three parts: training set,
test set and verification set, and then the in-depth

learning detection model is trained. Differences between overall and specialized charateristics

extraction

(1) The detection network structure yolov3-tiny detection effect is
not ideal, the local feature extraction uses a deeper network structure
detection, the detection effect meets the customer's requirements.

The region images detected are deeply learned and
classified by RESNET (residual network structure)

Type

8R!

(2) The feature extraction network structure also adopts a deep
network structure, which can extract local features better and the
retrieval effect meets the requirements.

The method of calculating similarity is the cosine
value of the angle between two image feature
vectors. The larger the value, the higher the
similarity.




Hurdles in implementing Garbage Recognition

More the types of garbage you set, the less differentiations you will allow between types. The segregation process will also be harder to process. More the number and various sizes of
pictures would also affect the expandability of the algorithm. How to process the vast data swiftly in limited time and carry out segregation accurately are the major tasks.

Problem

Surface appearance of similar objects vary greatly @ 1 @ 1 Design a Reasonable Network Structure

1. Focus on accuracy: Designing deep network structure can extract garbage features well, but this process will
lose some speed;

2. Pay attention to speed: Designing lightweight network structure, but the accuracy will be downloaded, but
generally not more than a few percentage points.

3. Compatibility Accuracy and Speed: Through a large number of data and combined with scenarios to design a
reasonable speed and accuracy of the network structure, through training and testing.

Type class gap-blur @2 @2 Loss function design

Different types of garbage have certain similarities,
such as the difference between a wolf and a dog,
but we are difficult to separate the two from the
appearance.

The difference in the apparent characteristics of the same type of
garbage is relatively large, and the reasons are the changes in the
various instance levels mentioned above, but the emphasis here is on the
differences between different instances within the class.

The selection of loss function is very helpful to improve the accuracy, and it
has little effect on the speed.

Background interference @8

In the actual scene, garbage can't appear in a very clean background. On 2 rbagel improve the
the contrary, the background may be very complicated and interfere ) brightness of the
with the objects we are interested in, which makes the identification o

problem more difficult. ase the amount of

of garbage.

T E )2



Key Technology in Monitoring/Delivery of Garbage

I Smart Precisive Positioning and Controlling System on ground
|

Accuracy is as high as within+/- 1.0cm. Our Robotic Controlling System is built on the most commonly used algorithm of
controlling system. There are over 5000 highly automated industrial enterprises using this and the number keeps growing.

Motors

A
( In the upper control, we use Deep Neural
Network to navigate and avoid obstacles.

Extended Kalman Filter (EKF) is used to fuse all
airborne sensors in the bottom control, and neural
network algorithm is gradually introduced to control Bottom Flight Control Based on Practical Neural Network Algorithms
the attitude and motion of high precision unmanned

robot.

34



Garbage Handl ing

Al Video Recognition and
Classification Technology
ﬁ (L i ;"u:
I “‘ i “‘ i 1‘1 1‘1 s

condary filter

- ,. / ' t
Artificial sortin Magnetic
[ Vibration sorter H Primary filter }——’[ pipeline 9 H 9 I H Se

Semi-automatic manual sortina pipeline

< product> Recycling rate above 95%

Gravel
Classification of
. Wood fuel
Construction Renewable
Waste Recycling Scrap iron resource

utilization

Waste paper

Soil improver

RNy

Waste solid fuel

[ Shredder ]—D[ Feeding machine ]—P[ Formlng Machine ] — Inorganic matter

Waste solid fuel (RPF) production process <Residue > »

Less than 5%
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Garbage Collection -Pilot Test




Al Community : Smart City

Control Centre

Planning & application
loT, Big Data Management

Public loT Platform Data Sharing Platform

if

Mobile Terminal BRI

Info-Tech Project Market Monitor

V2X Traffic » Smart Traffic

Al service, digitized
evidence storage &

Sensor network &
loT sensor Big Data
Platform

Food & Drug Smart Court

SHEWI LA

verification.
Al video Cloud
Software Infrastructure — .
Digitized Electro-Optic Tech
eCafe Cloud Simulation

Computing\loT\Big BEMHGE R

Smart Lamppost

IR e



Smart Hospital

Registration Hall Medication Room




Al Value-based Hospital & Medic Syste

Al Lowering Costs, Better Health

» Better Treatments: [&E
Medical Knowledge & Cases
gathering. Spectrum Analysis
to help decide individual
case

» Better patient ‘s

satisfaction spend less time,

better interaction and
improve medication flow

» Responsible for your own
health: public & personal
health knowledge from e.qg.
WHO develop dynamic
guidance for individuals

e Better Health w smaller
bills

Payers

» Cost Control: Treatments
based on real figures

» Lower Policy risks: also
based on real data, monitor
and control funding risks

o Effectiveness: Data Based
result-oriented Commercial
models, lower Policy Risks,

HRS Prnfeccnr Michael Parter: \/aliie Raced Healthrare



Information platform using advanced data sharing
/exchange technology and geographical/location
info-tech, help to achieve an inter-departmental,

an inter-ranking, an inter-network information

Smart Government - Public Information Sha

Bitmikd OES

platform.
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Social Security application & payment, Time & Efforts Saving

Sharing Channels
- \

Sh t
[ e s g |
44—
| AR ——
e | vs
I \;m“ ent I
I \ . con{\rm o I
A0
| °C<\>99‘“9 Ve |
: i |
e |
\ Entrepri
o

Major Counterparties

Govt Admin department

Vertical integration....

Info sharing

Big data Analysis

Separate Channels
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- Infrared Thermal Imaging
- Temperature Detecting
- Facial Recognition
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Dual-Camera Real-time Detection matching visib

light and thermal-imaging

» High-precision body temperature checking,
Accuracy <£0.3°C, built-in temperature sensor fo
compensated measurement to reduce the
effect of environment temperature fluctuations,
long-term stable operations

» Real fime, Multi-target, Simultaneous checking.

» Alertin 30 sec

» Temperature of individual also displays next to it
face
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I Body Temperature Checking + Access
Management Terminal

KZ-T980 is our latest model of access management terminal feathured with body temperature measuring.

Same as our previous models; its dual-camera verification ensure genuine Facial Recognition

The new thermographic camera provides accurate gauge of temperature which will show on the display screen.
Alert will be activated once the target has above normal tempel

Combine access management with body temperature recording ® Infrared sensor

Support 4G and Wifi

Dual camera

Display 8 inches 1280 x 800 Red fill light
Operate well under sunlight.
White fill light
o 8’ display
Card scan

Proximity Sensor
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Mission——=Computer Vision Empowered Applications

Our Startegy 1s applying Computer Vision Technology into every corner of our daily life like education, public security, customs and other
government bodies, finance, commerce, agriculture, environmental conservation. Our Mission is promoting the whole society into Al
stage and improve everybody livelihood.

Computer
vision
technology
empowerment

Government industry
\ [Institutions

Finance,
Commerce

—




Reference——Cases

Dynamic Face Recognition System of Qinjiang Criminal Investigation Brigade
Dynamic Face Recognition System of Chongqing Criminal Investigation Corps
Rongchang public security bayonet Face Recognition Distribution Control System
Nanning Metro Face Recognition Distribution and Control System

Nanning Metro Face Recognition Distribution and Control System

Facial Recognition Distribution and Control System of Kakou in Wusu City
Chongqing Yunyang Back Street Lane Project

Wisdom Town Project of Guangpu Town in Bishan District

Kunming Entertainment Place Face Recognition Project

Yunnan Frontier Defense Face Recognition and Authentication Project
Xichang Special Industry Management Platform Project

AB Gate of Chongqing Jiangbei Detention House

AB Gate of Chongqing Dadukou Detention Center

Chongqing Reservist Face Access Control Project

Ningbo Ping'an Campus Project

Taizhou Intelligent Medical Project

Facial Distribution Control Project in Nanjiang County, Sichuan Province
Beijing Second Intermediate People's Court Video Intelligent Analysis System
Face Recognition Project of smuggle in Gongbei Customs, Zhuhai

On-line Escape Project for Detainees in Changzhou Detention Center
Changzhou Public Security Smartphone Face Recognition System

ATM Intelligent Analysis System of Chongqing Industrial and Commercial Bank
Mianyang City Yanting County Complex Project

Guangdong Maritime Safety Administration Face Recognition Platform Project
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