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What is Navigation?
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1) Determine your location

2) Indicate the route

SOUTH



Global Positioning System (GPS)
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ÁProvides positioning and navigation services

ÁThere are currently 72 satellites (Feb 2016)

ÁWe need to receive signals from at least 3-4 satellites

GPS principle



GPS: Weak Points
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ÁThe more sky view, the more accuracy one can get

INDOOR NAVIGATIONGPS does not work in buildings



Indoor Navigation: Interesting Use Cases
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Museum

Airport

High-level parking

Heat map 



Possible sources

LTE 
Direct

WiFi
BLE 

Beacons
RFID

Micro accuracy use
(less than 10 cm)

Incompatible / 
unsuitable

Marginally suitable / 
compartible

Compatible / 
suitable

Close range accuracy 
(less than 2m)

Medium range accuracy 
 (less than 20m)

Long range use
 (greater than 20m)

Requires external power

Requres connectivity

Low cost of materials

Geo-
magnetic 
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Examples of Beacons
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ÁBLE ïBluetooth Low Energy



Beacon Parameters and Package Structure
Name Data format Range

Set UUID 16 BYTE 16bytes of data 

Set Major UINT 16 2bytes of data 

Set Minor UINT 16 2bytes of data 

Set Name character 20 BYTE 20 BYTE 

Set contact BOOL NO -YES 

Set Broadcast Interval
UINT 16 

0-1600 

Set measured power UINT8 0~-129 

Connect /disconnect BOOL NO~YES 

Password paring UNIT 12 ò654321ó(ASCII) 

Temperature and 

humidity ON/OFF button 
1 Byte 1 BYTE 

Temperature and

humidity read
1 Byte 1 BYTE 
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...

Proximity UUID

Major 2Major 1

Minor  1 Minor  2 Minor  X Minor  1 Minor  2 Minor  X

Sky beacons



Indoor Positioning: Fingerprinting

Principle of fingerprinting

Saving of radio map Measurement and estimation
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