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Intersection of at least 3 spherical surfaces given the centres and radii
of those spheres

In RSS-based techniques, it is based on the nature of the RSS which
varies with the changes of distance between transmitters and
receivers

RSS decreases with the transmitted energy propagating into space
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RSS Path Loss Patterns in Different
Environments
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Reference stations at known locations

Corrections for the user regarding: %
« Signal propagation
« Spatial and temporal variations

2 approaches and positioning methods
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Differential Wi-Fi (1st Approach)
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Differential Wi-Fi (2nd Approach)
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reference station RS 1
— RSS measurements ton APs
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1. DGPS principle

RSS corrections

RSSCOW — RSScalc - RSSobS

2. VLBI principle
RSS differences

ARSS —_ RSSUSQT’ — RSSRS

dU,APi — dRS,APi - AdAPi
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System Components

Wi-Fi Access Points: distinguished by their MAC addresses

Reference Stations: Raspberry Pi’s

Low-cost credit-card
sized computer

© www. raspberrypi.org

USB Wi-Fi adapter
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Relatlonshlp Distance - RSS for SM 1

RSS = a * log(distance) + b
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Relationship Distance - RSS for SM 2

RSS = a = log(distance) + b

Distance [m]

a=-8.17212 dBm
b =-42.58458 dBm
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Deviations from log-FCN for SM 1

Deviation logaritmic function Mean
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Deviations from log-FCN for SM 2

Deviation logaritmic function Mean
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Deviations from True Position (1)
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Deviations from True Position (2)
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Deviations from True Position (3)
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With differential corrections using reference station measurements
and consideration of user orientation

FIG Working Week Christchurch NZ 05.05.2016



T 19
Areal Deviations from True Position (1)

one-slope model multi-wall model diff. model 1 diff. model 2
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one-slope model multi-wall model diff. model 1 diff. model 2

Best results are achieved in area with computers
Multi-wall shows slight improvement

Differential model 1 achieves good results in central area of test site
but lower accuracies in margin areas
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Cooperative Positioning Solution
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AP 2 ——— RSS measurements to h APs
—— RSS measurements from reference stations to n APs

inter-nodal RSS measurements from user 1 to u-1 other users
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Spatial and temporal variations are considered

2 new differential DWi-Fi approaches are developed

Improvement can be achieved in the network of reference
stations

Shorter distance to reference stations yields better results
Application of dynamical radio maps is investigated

Additional use of personal hotspot functionality

Fusion with inertial sensors
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