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Examples of Feasible 
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Question: How to estimate clock skews, clock offsets and relative distance? 
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Pairwise solution 
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Pairwise solution 
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Considers the relative 
distance as a nuisance 

term? Difference it away! 
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MLLE: 

Also considers the 
relative distance as 
a nuisance term? 
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Joint ranging and clock synchronization 

Č 

The relative distance 
is no longer a 

nuisance term. 

Joint Ranging & 

Synchronisation 
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Sequencing 

Options 

LCLS, MLLE & GLS update sequencing 

GLB update sequencing 
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Proposed GLB Estimator 
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•Real-time process 
–Estimation updates when observations made 

–Calculation spread over a longer time interval 

–No need to store historical data 

•Robustness 
–Able to estimate clock skew/drift even if only one way 

communication with a child node 

•Computation efficiency 
–Smaller matrix sizes required to perform the solution 

–Smaller matrix => less memory & greater speed 

GLB Estimator Benefits 
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Number of two way messages
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•Derive the Bayesian Cramer-Rao Lower 

Bound 

 

•Realize recursive joint clock 

synchronization and localization  

 

Future Works 
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Thank you! 


