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Introduction / Motivation

* TU Wien has over 12,000 rooms in
30 buildings

* Library has 1,160 m? on six levels

* Development of a campus-wide
navigation and information service

* Navigation to a certain bookshelf
with low-cost system
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|IPS Selection Criteria

* No additional hardware deployment

e Use of signals-of-opportunity

* For common mobile devices, such as smartphones and tablets
* High reliability and coverage on campus

* User-friendliness

* Data protection guaranteed

=> Wi-Fi RSSI-based positioning system
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Long-term Signal Observation
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Smartphone Calibration
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RSSI Distribution

I Nexus5X [ 1SamsungS3A []SamsungS7
2 OnePlus5T I SamsungS3B [ |SonyZ3

30 - | ' . . ~ 30

25 |

2 E

@ @ 20+

- £ 15¢

2 2 before (left)

g g 10 and
55 after (right)
4 calibration

-95 -90 -85 -80 -75 -70 -65
RSSI [dBm] RSSI [dBm]

kadaster
ORGANISED BY IH B mm M“ / \ “-c PLATINUM SPONSORS: @Tl'imble. @iﬂ

UNIVERSITY THE SCIENCE OF WHERE
OF TWENTE.



EWN SMART SURVEYORS FOR LAND AND WATER MANAGEMENT
: CHALLENGES IN A NEW REALITY

(@ WORKING WEEK 2021

Radio Map Stack Datacube
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User Position Estimation

* Probabilistic matching of fingerprints between off- and on-line
measurements using the radio map datacubes

* Mahalanobis distance

dM(f‘fnap: fobs) — (fobs — f%zap)TC]:]}map,i(fobs — f;.nap)

— Calculation of a weighted square sum of the RSSI differences between
off- and on-line phase

— The weighting is inversely proportional to the variance of the off-line
fingerprint
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Positioning Using the Mahalanobis Distance
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Concluding Remarks and Outlook

* Sufficient stable Wi-Fi signals can be sensed with RSSI fluctuations of
+5 dBm during the day

* Deviations from ground truth on the meter range

* Smartphone calibration is essential

* Densification and rearrangement of Access Point network beneficial
* Continuous RSSI recordings

* New hardware for Wi-Fi RTT FTM capability

* Combination with other technologies
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