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Adding  a Smart LIFE to 3D 

Locating Actors Living in 3D 
Space will Facilitate Smart 
Interactions and Enable 
Intelligent Applications 

When People 
Communicates to a Robot, 
We Need Locations  People spend 80%  of 

their time indoors 



Mixed Reality Games in 3D Spaces 

Interaction between a virtual object and a human  



Autonomous Driving for Underground Parking  
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Precisely Locate the Vehicles in a 3D Space 



Precision Marketing 

Interaction between human and goods  
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Your Phone Knows Where You Are 

ľWhere am I̙ Ŀ 



The Market Size of LBS and RTLS 

MarketsandMarketsÊ 

The Location -Based Services (LBS) and Real-Time 

Location  Systems (RTLS) market  size was valued  at USD 

17.38 billion  in 2017 and is projected  to  reach USD 

68.85 billion  by 2023, at a Compound  Annual  Growth  

Rate (CAGR) of 25.4% during  the forecast  period . The 

base year considered  for  the  study  is 2017 and the  

forecast  period  is from  2018 to  2023. 

https://www.marketsandmarkets.com/Market -
Reports/location - based - service - market -
96994431.html  



Challenges for Indoor Positioning 

Complex topology 

Complex radio environment  

Complex human motion 
patterns 



Visual Positioning Service ς A Google Core Technology 



iBeacon ς An Apple Technology  
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Baidu: Magnetic Fingerprinting  



Contents  

Introduction 

Current Smartphone Positioning Technologies 

Precise Smartphone Positioning Based on Built-in 
Sensors and RF Radios 

Indoor Mapping 

1 

2 

3 

4 

Contents 



Positioning Sensors and RF Radios in 
Smartphones 

GNSS 

GPS 
GLONASS 

Beidou 
Galileo Sensors 

WLAN 

RF Radios 

Cellular network 
& Digital TV 

BT/BLE 
RFID/ 
NFC 



Typical Observables 
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