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Technical Development of the Hikvision Research Institute (HRI) Deep -in- Business

Accelerate Your Business with Al

‘ Basic intelligence and Deep learning Deep learning Al technology begins to

The algorithm team is " i
formed and the intelligent industry intelligence initiated, Al Zﬁgg:zgtisetgeir;c:it accelerate in many industries
algorithm research begins | algorithms released research begins industry Y to solve industrial pain points

2006 2007- 2012 2013 2014-2015

Passenger flow  License Video License
statistics number structuring number
recognition recognition
Traffic incident . Binocular and facial
detection Facial camera recognition
recognition based on DL

ATM protection Smart265
Perimeter

protection
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Three Key Factors for Artificial Intelligence Deep -in- Business

e

Accelerate Your Business with Al

Basic Data
The volume and diversity of data are growing rapidly.

Hikvision has accumulated abundant CCTV-based data.

Computing Ability
Computing abilities are growing along with the
diversification of Al chips. Collaboration with the world’s

first-class GPU vendor.

Algorithms
Deep learning research continuously drives algorithm
optimization. More than 1,000 engineers have now been

working on Al algorithms for several years.
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Al Cloud Platform — First cCTV Company to Launch Its Al CLOUD in 2017 Deep -in- Business

Edge Nodes

Accelerate Your Business with Al

Edge Nodes focus on multi-dimensional data
perception acquisition and front-end intelligent
processing.

Edge Domain focuses on data convergence,
storage, processing, and intelligent applications.

Cloud Center focuses on the convergence of
multidimensional data, including loT data, and
multidimensional analytics applications based on
big data.
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Hikvision Al Training Platform — Enabling Personal Al Applications

Workflow:

Deep -in- Business

Accelerate Your Business with Al

Continually increasing imaging in actual use, forming a closed data loop

Built-in algorithm
network, semi-auto
Import trairg' :

Collect and annotate
wa®

6 images

—
User

Generate algorithm

—)

Training

Applications:

Intelligent

Manufacturing Healthcare

=== ™ Algorithm warehouse

S e

@ NVRs

Implementation

IP Cameras

Military
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Abundant Al Products Deep -in- Business

Accelerate Your Business with Al

Al

Products
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Front End Back End Servers

Big Data Servers HikCentral

Intelligent PTZs
Behavior Analysis Master

NVRs

Fusion Intelligent

IPCs Full Analysis

SEWES

HikCentral
Enterprise

Intelligent IPCs DeepinMind NVRs
Intelligent Fusion

SEWES

Special IPCs

Behavior Analysis HikCentral
Servers Professional  @ON"

AcuSense IPCs




HIKVISION

1. Face Picture Library

3. Face Comparison 4. Result

Comparing the
captured face
image with face
images in face
picture libraries to
get the comparison
result.

2. Face Capture \\
Best shot / Quick shot \\

Attribute
Face Face Face Face Extraction, Face Result
Detection Tracking Grading Capture Face Comparison Output

Modeling
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Up to faces that appear in the screen can be detected and captured.

DeepinMind
05-14-2018 Mon 14:24:00

2018-05-14 00:00:00 2018-05-14 235953
) Human Fies
@l Venicle Fies

None
Search Condition
Face (Face Caplure)
Vehicie
Line Crossing
Intrusion
Reglon Entrance
Region Exiling
Unatlended Baggage
Object Removal
Audio Loss Exceplion
Sudden Change of Sound Infensity
EET
Sudden Scene Change
>3 k‘il*‘- PIR Alarm
Fire Source Detection
Ship Detection
Temperature Delection
Temperature Difference Delection

Human Body Delection




00000 000 0 00000000 00100111
0000 0000000000 100010111

01001100001001000111000110
00101110101000011110101010
110100001010 11111000001001

fITY PROTECTION

J0 000 0 00000000 00100111
)0 000000000 100010111

010011000010 01000111000110
00101110101000011110101010
1101000010 10 11111000

® 6 6 6 O 0O O O 0 o

HIKVISION

List alarm

Stranger alarm

High frequency alarm

Face attendance

1V 1 comparison

Identity verification

Search by face picture

Face attribute analysis and search by face attribute
Personal archive

Privacy protection

Deep -in- Business

Accelerate Your Business with Al




Recognizing faces in real time and giving
alarms on people in face libraries, such as
VIPs and blacklists

Blacklist alarm: preventing potential criminals
VIP detection: recognizing potential customers
to help boost the sale

Scenarios: retail stores, banks, stations, office
buildings, hotels, etc.

Blacklist Alarm VIP Detection

-
r@é

Captured face

Compared with blacklist/VIP list

HIKVISION

Alarm Linkage
Matched! Alarm!

Office Building




Recognizing faces in real time, gives alarms on
strangers (people that are not in the face library)
Keeping strangers away from open but sensitive
areas.

Scenarios: important places where only insiders
are allowed to enter, such as office buildings,

residences, laboratories, warehouses, vaults, etc.
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Captured face Compared with blacklist/VIP list Alarm Linkage

Not Matched! Alarm!

Laboratory Office Building




Compares captured faces and triggers alarm for

frequently appeared people
Public security scenario: finds potential criminal,

pre-alert
Commercial scenario: finds potential consumers

to increase the sale
Scenarios: retail, 4S shops, luxury stores

Captured face

Compared with all captured face pictures
Count appeared times

HIKVISION
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Alarm Linkage

Reach the set
frequency! Alarm!
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Realizes non-sensing attendance check
efficiently
Able to filter internal staff

| &

Able to associate with multiple channels and sl (SN
face ||b!'a nes . . Captured face Compared with face library Matched, have
Scenarios: entrances of office buildings, attendance records

meeting rooms, classrooms, etc.
Attendance Report

Friendly Ul Name Lib Name Sex 07-01
- Guiying Staff Female  Attendance 08:35~
Facial Reco 1810 20160613 Wed B Charlie Staff Female  Attendance 08:40~
Sansan Staff Female  Attendance 08:35~
. 7 Dean Male Attendance  08:43~
| = ° " Cloud Song Absenteeism 00:00~

‘‘‘‘‘‘‘‘

Office Building Classroom Meeting room




» Choosing two pictures (captured or uploaded picture),
comparing them, and getting the similarity

* Quickly confirming if it is the same person

» Scenarios: airport customs, subway stations, police
stations, etc.

& Intelligent Fusion Server

e

Alarm Search

HIKVISION

97.67%
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captured picture passport picture

Airport customs
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Choosing one picture (captured or uploaded picture),
comparing it with all the pictures in the face library

Usually compared with face library of criminals or . ‘T‘
population database e
chkly. confllrm the identity of someone | | Choose one T i T s
Scenarios: airport customs, subway stations, police picture P i similarity,
Stations etC Confirm identification
& Intelligent Fusion Server
Sagy > - 4=
? ‘h\a»sibort conlvf;| '. passport contr¢
=== .
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Smart Search & R i T N
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Searching by a face picture, and getting all the similar

captured pictures with similarity, time, location, etc.

Able to generate the face track on a map according to : ,‘_?
- K
the search results (server) ) ) - -
Uploading face Finding all the similar
Quickly finds a target pictures captured pictures

Scenarios: shopping malls, stations, residences,

business parks, key streets, etc.

Q) Intelligent Fusion Server
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Business park




« Searching by attributes of faces, and getting all the
matching captured pictures.

* Quickly finds a target

& Intelligent Fusion Server

= & Normal Search

2019-05-14 155207 B9 ER

_E{. S

20190514 155149 9 B

i}
—_— L

Stal Time  2019-05-14 00:00:00

i’ £‘m \ 439‘

{ BR | 20190514 155338 Y ER

2019-05-14 15:5329 @

E s i

B | 201905-14155210 By BB

2019-05-14 15:52:40 P ER

=R TR R RLE A =

=) |

."'( ‘{

E‘ul'iﬂ

2019-05-1415:52:25 B9 IR

3 ':

20190514 1550:42 P9 5

i -

Choose attributes

Stat|on
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Finding all the
captured pictures that
meet these attributes

Business park




» Creating files for everyone and putting all the captured face
pictures of one person in one file, which contains time and

space information of the person.
» Facilitating people management

& Intelligent Fusion Server

Name » [B] L5 Real Name
(At H Pa
@ LivView
« Iotal Archive Cuantity Real Name Archive. Pedesirian Archive (]
W Alarm Search E .
E 173 0 - 173

Personnel Archive

& Smart Search
Confirm identification percentage. Confirm the monthly report of ID quantity and pedestrian quantity.
Compatisur
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Facial
Recognition and
clustering

Real Name

Jack

Jack, 2019.1.1 00:08, Camera A
Jack, 2019.1.1 00:09, Camera B

Jack, 2019.1.1 00:13, Camera C

Not Real Name
Pedestrian A

Pedestrian A, 2019.1.1 00:08,
Camera A

Pedestrian A, 2019.1.1 00:09,
Camera F

NORRCEIRNEINE
Pedestrian B

Pedestrian B, 2019.1.1 00:15,
Camera B

Pedestrian A, 2019.1.1 00:18,
Camera F




Video
stream
O Ol I

DeepinMind NVR HikCentral
(Customization) (Customization)

Enable mosaic channels
Enable fixed area mosaic
Overlay coordinate area info.

HIKVISION

Human face/body region
info. and marker info.
Realize the function of
mosaic live view through
inherent play library

Select mosaic targets
Drawing mosaic on
face/body area

12 244018




HIKVISION

Face Capture
3 Series AcuSense DeepinView 7 DeepinView 8 DF Series PTZ 8 Series — Fusion iDS-2PT9A144MXS-D/T2

Cameras Series Series Cameras Intelligent

——

F - P R
Face Recognition " Q) . =y

n
4

DeepinView 7 DeepinView 8 8 Series — Fusion iDS-2PT9A144MXS- DeepinMind NVR Intelligent Fusion Full Analysis Server
Series Series Intelligent D/T2 Server
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B mmee-- iVMS 4200 Baseline

_ * Device management
Client - Real-time alarm - Easy to deploy

* Cost-effective

@/ Switch

» Face capture

n ------  List alarm

&'_‘ ) * Real time face capture
— * Face comparison

Face attribute analysis




7 Series

DarkFighter & LightFighter
Multiple network security
methods

Switchable to support
multiple intelligent functions

5 defined streams + 5 custom
streams

Supports providing metadata
based on ONVIF & ISAPI

8 Series

DarkFighter & LightFighter
Multiple network security
methods

5 defined streams + 5 custom
streams

Supports providing metadata
based on ONVIF & ISAPI

8 Series — Fusion Intelligent

« Supports multiple intelligent .
functions at the same time
* Integrates multiple lenses to .

see the details while
monitoring the large view

HIKVISION

iDS-2PT9A144MXS-D/T2

Supports multiple intelligent
functions at the same time
PanoVu PT camera is able to
get both panoramic views and
close-ups with the integration
design of a PanoVu camera
and a PTZ camera




-
“l: - HikCentral / iVMS 4200
" Client » Device management

 Real-time alarm

=== HDMI/VGA » Facial recognition

NVR GUI o (based on picture or

video stream)

s ——- Face Capture Camera

{r'. a ‘ (recommend)
- ) / Normal Camera

HIKVISION

Analysis and storage in one device,
easy to deploy
Suitable for medium projects

Face capture

List alarm

Stranger alarm

High frequency alarm
Face attendance
Identity verification
Search by face picture
Search by face attribute




Face Library

Facial
recognition
(with face
capture
camera)
Facial
recognition
(with normal
camera)

Storage
Capacity

Al function

DeepinMind NVS

iDS-67xxNXI-18/8F
(B)

iDS-76xxNXI-12/8F

DeepinMind NVR

iDS-77xxNXI-14/X
(B)

iDS-96xXNXI-18/X
(B)

LAY A

DeepinMind Super NVR

iDS-96064NXI-116
(B)

iDS-96128NXI-116
(B)
iDS-96128NXI-124
(B)

32 libraries with
100,000 pictures in
total

16 libraries with
100,000 pictures in
total

32 libraries with
100,000 pictures in
total

32 libraries with
100,000 pictures in
total

64 libraries with
500,000 pictures
in total

64 libraries with
500,000 pictures
in total

Built in 2TB HDD

2 HDD interfaces

4 HDD interfaces

8 HDD interfaces

16 HDD interfaces

16/24 HDD
interfaces

facial recognition

facial recognition

facial recognition, video structualization,

perimeter protection
(three functions switchable)

facial recognition, video
structualization, perimeter protection
(three functions simultaneously)
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Normal
Cameras

3 Series AcuSense
Cameras

7 Series DeepinView
Cameras

I

DF Series PTZ
Cameras

Difference
S

Supporting less
face recognition
channels
because the
burden of back-
end devices is
increased.

* Reducing back-end

burden to increase
facial recognition
channels.

» Supporting only

transmitting captured
face images to save
bandwidth when the
network is poor.

» High facial recognition

accuracy because of
DarkFighter &
LightFighter.

* Reducing back-end

burden to increase facial
recognition channels.

» Supporting only

transmitting captured
face images to save
bandwidth when the
network is poor.

Remote face capture

High facial recognition
accuracy because of
DarkFighter & LightFighter.
Reducing back-end burden
to increase facial
recognition channels.
Supporting only
transmitting captured face
images to save bandwidth
when the network is poor.




Web Client

Built-in Web/ HikCentral

Central management

» One server supports up to 360 pics/s
facial recognition with face capture
cameras, up to 60-ch facial
recognition with normal cameras

* Max.5 servers in a cluster to expand
analysis capabilities

Face Capture Camera (recommend)
/ Normal Camera

HIKVISION

Support clusters to expand
analysis capabilities, max.5
servers in a cluster

All in one: combining analysis,
storage, computing and
applications as one server
Suitable for medium and large
projects

Face capture

List alarm

Stranger alarm

High frequency alarm
Identity verification
Search by face picture
Search by face attribute
Personnel archive
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| | HikCentral
— D':I N . . Suppo.rt cluster.s_ ’Fo expar_wd .
entral management analysis capabilities, no limit on
the number of servers
» Suitable for large projects, like
) ” _ _ . safe city projects
Facial recognition + Storage of bigdata « Storage of picture and video
%
Cluster, extensible Cluster, extensible Cluster, extensible ) ° Face Ca pture
* List alarm
« Stranger alarm
- Face Capture Camera * High frequency alarm
‘E [ ,‘ e (recommend) « ldentity verification
= e * / Normal Camera « Search by face picture

» Search by face attribute




THANKS

Accelerate Your Business with Al

International Product and Solution Center




