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Emerging Spatio -temporal Intelligence

The world Is material, and matter is in motion, and this dynamic physical
world is described through spatio -temporal information . In the era of Internet
of Everything and Artificial Intelligence, spatial -temporal data acquisition,

processing, Information extraction, and knowledge mining need to become
Intelligent . Thus,

STl has emerged as a New Discipline

Industrial Intelligent
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Intelligent Exploration of the
Moon and Mars
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Ubiquitous PNT and PNTRC
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STl o o0 Intelligent Sensing Network Integrating
Communlcatlon Navigation, Remote Sensing and Computing

When

Where

What Object
What Change
Why

What Reaction U Right Person

Right Time
Right Place
Right Data

/Information/Knowledge

Integrated Full -domam Spatio temporal Intelllgence for Air, Space, Ground, and Sea
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Strengthen the Mllltary Enrich the Nation, Benefit the People,
and Promote Sustainable Development




STl on Communication, Navigation, Remote Sensing and Computing

1. In the material world of motion, STI completes things that
people want to do but cannot do well and things that people
do not want to do. The goal Is to promote sustainable

development

2. If Internet -based Al replaces human mental activities, it
may weaken the process of human intelligence . Hinton, the
father of Al, believes that Al has long been conscious, and
the intelligence we have created may bring an end to human

civilization
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PNT Service

PNT services are based on global satellite positioning systems (GNSS)
which provide spatial and temporal references . These systems utilize
the internet and mobile networks for communication, and provide

users with location, direction, speed, time synchronization services.




GNSS -Beidou BDS

E Provides short message services, capable of transmitting up to 240 bytes
(120 Chinese characters) of information at a time, with Beidou -3 reaching

1000 Chinese characters .

E Adopting signals modulated on three frequencies B1l/B2/B3 and satellite

based PPP technology , significant for navigation and positioning above the

centimeter level (carrier phase ambiguity resolution)

EThe combined use of GEO-satellites, MEO-satellites, and inclined orbit
satellites provides advantages In positioning for both Ilow latitude and high

latitude areas.



Integrated Positioning Services

Multi -source fusion indoor positioning on mobile phones

Technology Satellite Positioning

High -precision indoor positioning
with sound, light, electricity, and field

High -precision reference control with
tightly coupled multi -source fusion
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Acoustic Positioning System

A full chain of hardware solutions ranging from positioning signal design,
chips, positioning modules, positioning tags, positioning base stations, and
Cross -system, cross -platform software solutions.

The system includes:
Signal Transmitter

Signal-in-Space

/ User Terminal

Chip/Smartphone

W User
\\S' Terminal
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Audio -based Positioning System - Integrated
Hardware and Software Platform

Integrated Positioning

Transmission Audio and Video

Evaluation Board
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Integrated Audio and Video Camera

o B

Cangoon Technology

= One Installation

Two Networks

Simply replace cameras in public such as
airports, train stations, and exhibition centers
to achieve sub meter level positioning services
for people, vehicles, and objects .
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Integrated Video and High -precision Indoor Positioning
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Independently Controllable from the Chip Source

Audig P 8 Aim: Domestic
Postioning Substitution
China

Precision 0.1-0.4m Precision 0.1-0.4m

Compatible with  smartphones

=7 : Poor compatibility
Unlimited user capacity

Popular applications
Easy to promote
(Supports WeChat)

Popular applications
Hard to promote

High synchronization accuracy requirements

Low synchronization I requirements . ) :
ow synchrolizeEiEEeeCY 1eq High construction and maintenance costs

Low construction and maintenance costs

Non interfering  with RF signals Risk of interference  with RF signals

Independently controllable US Technology

Overall performance is superior to US technology




Applications of Audio Positioning

—— —

- Case 1: Smart Security - Case 2: Smart Logistics ~ Case 3: Ride Haliling
Nanjing South @ Ezhou @ Hangzhou @
'Railway Station ‘Shunfeng Airport East Station
AV AN . Positioning navigation, location
Cover 550,000m 2 a —— - ﬂl sharing, ride hailing services

Real-time location services
for public security police

officers

Indoor and outdoor
positioning of people,
vehicles, and objects

460,000 m?

Precise Positioning Service




Commercial 5G Multi Beam Intelligent Positioning

A Based on the commercial
5G sighal system

A No additional base station
deployment

A Distance : 0.3m | A Single base station
A Angle: 3° Available coverage

A Single base station A Indoor and outdoor
positioning: 1-2m ubiquitous reception

5G Indoor
Positioning

Coverage



Base on Commercial 5G Networks without Changing the EXxisting 5G
Signal System, Provide Effective Solutions for 5G Indoor Positioning
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5G Positioning, Life Beyond Imagination
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From PNT to PNTRC

High Resolution
Relay Satellite Video Imaging

., Big Data

Scalable Computing Small

; Platform Data
Luojia -3 “

Satellite 1 . Satellite -ground Real Intelligent
Time Transmission " Service
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Grou;nd Station
Achieve minute -level remote sensing fast, accurate, and flexible services from
obtaining global remote sensing data to application terminals




Software -defined PNTRC

solated Systems Multi -functlor_l satellites, netvv_orked constellation Connected Systems
Space-earth interconnected, integrated networks
Separate Information Standardized be_nqhmarks, relatlonql representation ‘ Spatio -temporal Fusion ‘
Data mining, knowledge discovery
: Space-ground collaboration, networked transmission : :
‘ Outdated Services I Intelligent processing, on -demand service Unimpeded Service

Urgently need @ development

PNTRC

Advanced @progress

Space-based | nformation o professional services » public applications
Industry Development ¢ national support » marketization, internationalization
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On Board Processing at Jinlin  01/02

An on board automatic “’rocessing software has been developed for
forestry fire detection and positioning . Using Beidou short massage

communication & second level transmission from sensor to end user
IS realized
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Web News from Ministry of Science and Technology

Developed System



Real Time RS to Your Smartphone (Luojia3a)

On Board Processing in Real time :

Cloud Detection; Object Detection; Change Detection; ’”‘ii"\Relay Sateliitg .

Geo-positioning ; Data Compression and Transmission

| “ Smart
Satellite
\
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Smart Phone
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