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Network Derived Geolocation 

For the battery powered IoT 
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The Missing Link  

© Semtech Corporation 

I have arrived  
at the 

warehouse  

Iôm moving 
out of my 
safe zone  

If you lost 
me, here I 

am  

Please 
rescue  me  
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Geolocation: a new pillar in IoT  

Unique data identifier 

Richer experience = $$ 

Detect deviations 
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Types of  location usage  
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Manage 
Manage proximity 

using data fusion  

Track 
Follow the path of 

something or someone 

Locate 
Find the position of 

something or someone 

Navigate 
Determine directions to 

something or someone 



Nov 2016 ITSF, Prague Rich Lansdowne, Semtech Corp. 

Geolocation Choices  
Cellular 
Å High Power & Cost 

Å Low accuracy 

Å Wide Area coverage 

GPS 
Å High Power & Cost 

Å High accuracy 

Å Outdoor only 

Wifi 
Å Low Power & Cost 

Å Good accuracy  

Å Indoor or outdoor Urban 

Beacons 
Å Infrastructure Cost, low power 

Å High accuracy 

Å Very localised indoor/outdoors 

v 

Å Zero impact on Cost or Power 

Å Good Accuracy 

Å Wide area coverage 

v 
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Selection criteria  

Indoor - Outdoor 

Stationary - Moving 

Continuous ï One off 

By the end of 2020, there will be more than 15 Billion connected devices in IoT.  
Of those, approximately one-third will be critically dependent on geodata, and 
60% will potentially include geodata in the application.  Machina Research 

Pinpoint - Approximate 
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ôClean-sheetõ network 

Minimal dedicated hardware 
(super-simple gateways) 

All network functions are performed 
in the cloud 

Simple Hardware           Cloud / software 

SŜƴǎƻǊǎ ŎƻƴƴŜŎǘ ǘƻ ǘƘŜ ΨŎƭƻǳŘΩ ŀƴŘ 
NOT to a base-station  
(all gateways are identical) 
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LoRaWANÊ Geolocation Trial 

All base stations (gateways) share a common time-base 
E.g. provided by GPS, GNSS, DTI or similar 

An end-device transmits a packet  
Packet received by at least three gateways 

Each gateway reports the precise time of arrival  & other meta data  
such as signal strength, signal to noise ratio etc. 

Algorithms compare the time of arrival (DTOA) 
Taking into account signal strength and other parameters 

Compute the most likely position of the sensor 

Hybrid data fusion techniques & map matching enhancements improve accuracy 

Note: All LoRaWAN gateways receive on all channels & data rates at all times 
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Multi -path transmission  

Add more antennas 
Add gateways 

Add antenna diversity 

Send more packets 
More transmissions 

More channels 

Improve Solver 
Machine learning 

Statistical enhancements 

Tracking/predictive map matching 
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Live Trial  Accuracy  

Mean Rural accuracy  20-50 meters 
Mean Urban accuracy  120-200 meters 


