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for Networked Receivers
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Positioning and Navigation Technologies play a determinant role in
smart cities as the basis for mobility services. In harsh environment, the
standalone Global Navigation Satellite Systems (GNSS) such as GPS and
Galileo are not capable to satisfy the requirements of precision, accuracy
and continuity of the estimated position.

Such limitations can be mitigated by:

* Proprioceptive or exteroceptive sensors integrated with GNSS.
« Cooperative Positioning (CP) using network connectivity (i.e. LTE/5G,
ad-hoc networks) among GNSS receivers.

GNSS-based CP overcomes:

The concept can be applied to:
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* Smartphones « Complexity, weight and size
* Drones of high-end GNSS receivers A 4 B
* Vehicular Networks  Line of Sight (LoS)
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Addressed research question/problems

Determination of collaborative inter-agent distances by combining BIC fit test for baseline length
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» New non-linear GNSS-based estimation
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Time ‘ hybrid positioning solution [4][14].

I eetor (S hane » Tight mtegratl.on of collaboratively

. > ) - generated ranging measurements (IAR)
Squircle 72.21% 81.90 % 2,69 % based on advanced Bayesian Estimation
Circular 73.11% 79.46 % 6,35 % (EKF,PF) [6][11].

1 0, 0, 0,

Rose Lemniscate 7457 % 77.50% 293 % » Real Implementation of the GNSS-based
Archimedean Spiral 75.41 % 80.67 % 5,26 % CP paradigm in Android devices.
Bernoullian Lemniscate 89.73 % 91.93 % 2,20 % [10][12].

Theoretical vs experimental profitability of GNSS-based CP

Research Results

Considering the Hybrid EKF, the performance in term of the average accuracy can be optimized in terms of position
and number of aiding agents, given the number and position of the visible satellites.

Experimental results obtained by means of realistic GNSS signals on analytic trajectories.
Realistic motion kinematics modelled for the whole network of agents (platoon).
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» FURTHER WORKS: Performance optimization of satellite and aiding agents ranging maximizing the
quantity of collaborative information in multi-agent scenarios.
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