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Abstract: 

Wireless technologies make possible the emergence of smart environment where different 

things are interconnected to each other to give people more services and flexibility. Due to 

that, a huge number of connected objects, expected to reach tens of billions by 2030, will be 

attached to the network and will need a huge amount of energy. This energy, usually 

expressed in time and frequency domains, needs to be reduced and may benefit from the 

optimal exploitation of the third domain: the spatial resource.   

We focus on this last domain, since finding the position of the connected objects can help to 

perform multi-hop communication, or to achieve energy and data focalization, leading to 

energy efficient communication. Finding the position means generally performing 

triangulation, through pseudo-distances, which in turn means time delay management. So far, 

among several time estimation techniques, Time Difference Of Arrival (TDOA) seems to be a 

good candidate to combine accuracy and ease of use, especially for the short-range indoor 

application.  

In order to help the emergence of a low added complexity indoor location system, our 

contribution consists of a TDOA based solution that exploits the OFDM based popular 

communication signals. In this work, we perform, using a Multiple Inputs Simple Output, 

channel characterization and modeling for TDOA estimation. By handling these channel 

frequency channel responses in different ways, we minimize different cost functions 

expressed as the difference between measured channel response and a predefined direct 

model. For validation, the simulation based on different topologies exhibit results pointing out 

the property of super-resolution of such approach. The performance of the proposed TDOA 

estimation is compared to the Cramer Rao Lower Band. The effects of the multipath are taken 

into account and some proposed solutions are discussed and simulated. Moreover, the 

experimental part of this work validates both the direct and inverse models in different 

channel configurations. 
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