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Background

• Localisation techniques
– In the hospital
– In museums

• Outdoor environment: GPS

• Indoor environment: 
TOA, TDOA, RSS, AOA
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Problem Formulation

• Time difference of arrival techniques 
• 𝑀 receivers with known location 

• 𝑁 transmitters whose locations are to be 
estimated 

• The time of arrival (TOA) information 
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• Erroneous TOA measurements
• TOA measurements

Pruning out erroneous TOA 
measurements
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Pruning out erroneous TOA 
measurements

• The set of all             unique combinations 
of the set of TOA measurements 

• For a specific combination, construct       , 
and compute 
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Pruning out erroneous TOA 
measurements
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TDOA-based localization
—— Centralised localisation 1

• TDOA measurements

• Define

• For receiver 𝑗:
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TDOA-based localization
—— Centralised localisation 1

• Vector form:

• Least-square problem:

• Solution:
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TDOA-based localization
—— Centralised localisation 2

• Least-square problem:

• Solution:

• Average location estimation:
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TDOA-based localization
—— Distributed localisation

• Distributed localisation:

• Solution: standard solvers.
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Experiments
—— Experimental Setup

• Room: 6×5×4 m

• 8 receivers, 30 transmitters  

• A hit: an erroneous TOA measurement
being detected

• A false alarm: a correct TOA measurement 
being classified as erroneous 
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Experiments
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Experiments
—— Experimental Setup

• Room: 10	×	10 m

• 8 receivers uniformly placed on the 
boundary 

• Two receivers can communicate when the 
distance is less than 10 m

• Propagation speed: 
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Experiments
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Conclusions

• An algorithm to prune out erroneous TOA 
measurements.

• TDOA-based localisation
– Centralised localisation
– Distributed localisation

• Accessing to neighbouring information 
doesn’t decrease the accuracy.


