
POTORTÌ et al.: IPIN COMPETITION 2021–22 29

REFERENCES
[1] F. Potortì, A. Crivello, and F. Palumbo, “The evaal evaluation frame-

work and the ipin competitions,” in Geographical and Fingerprinting
Data to Create Systems for Indoor Positioning and Indoor/Outdoor
Navigation, Elsevier, 2019, pp. 209–224.

[2] F. Potortì et al., “Comparing the performance of indoor localization
systems through the EvAAL Framework,” Sensors, vol. 17, no. 10,
Oct. 2017.

[3] D. Lymberopoulos et al., “A realistic evaluation and comparison
of indoor location technologies: Experiences and lessons learned,”
in Proceedings of the 14th international conference on information
processing in sensor networks, 2015, pp. 178–189.

[4] F. Potortì et al., “The IPIN 2019 indoor localisation competition –
description and results,” IEEE Access, vol. 8, pp. 206 674–206 718,
2020.

[5] F. Potortì et al., “Off-line evaluation of indoor positioning systems
in different scenarios: The experiences from ipin 2020 competition,”
IEEE Sensors Journal, vol. 22, no. 6, pp. 5011–5054, 2022. DOI: 10.
1109/JSEN.2021.3083149.

[6] Free Software Foundation, Ed., GNU Affero General Public License
Version 3 (AGPL-3.0), [available] https : / / www . gnu . org /
licenses/agpl- 3.0.en.html Accessed 23 August 2017,
Nov. 2016.

[7] S. Hausler et al., “Patch-netvlad: Multi-scale fusion of locally-global
descriptors for place recognition,” in Proceedings of the IEEE/CVF
Conference on Computer Vision and Pattern Recognition (CVPR),
2021, pp. 14 141–14 152.

[8] D. DeTone, T. Malisiewicz, and A. Rabinovich, “Superpoint: Self-
supervised interest point detection and description,” in Proceedings
of the IEEE conference on computer vision and pattern recognition
workshops, 2018, pp. 224–236.

[9] P.-E. Sarlin et al., “Superglue: Learning feature matching with graph
neural networks,” in Proceedings of the IEEE/CVF conference on
computer vision and pattern recognition, 2020, pp. 4938–4947.

[10] J. Torres-Sospedra et al., “The smartphone-based offline indoor loca-
tion competition at IPIN 2016: Analysis and future work,” Sensors
(Switzerland), vol. 17, no. 3, pp. 1–17, 2017. DOI: 10 . 3390 /
s17030557.

[11] J. Torres-Sospedra et al., “Off-line evaluation of mobile-centric indoor
positioning systems: The experiences from the 2017 IPIN competition,”
Sensors, vol. 18, no. 2, p. 487, 2018. DOI: 10.3390/s18020487.

[12] V. Renaudin et al., “Evaluating indoor positioning systems in a
shopping mall: The lessons learned from the ipin 2018 competition,”
IEEE Access, vol. 7, pp. 148 594–148 628, 2019. DOI: 10.1109/
ACCESS.2019.2944389.

[13] A. R. Jiménez, F. Seco, and J. Torres-Sospedra, “Tools for smartphone
multi-sensor data registration and gt mapping for positioning applica-
tions,” in 2019 International Conference on Indoor Positioning and
Indoor Navigation (IPIN), 2019, pp. 1–8. DOI: 10.1109/IPIN.
2019.8911784.

[14] J. D. Gutiérrez et al., “Getsensordata: An extensible android-based
application for multi-sensor data registration,” SoftwareX, vol. 19,
p. 101 186, 2022. DOI: https : / / doi . org / 10 . 1016 /
j . softx . 2022 . 101186. [Online]. Available: https : / /
www . sciencedirect . com / science / article / pii /
S2352711022001121.

[15] J. Torres-Sospedra et al., Datasets and Supporting Materials for
the IPIN 2021 Competition Track 3 (Smartphone-based, off-site),
version 1.0, Zenodo, 2021. DOI: 10.5281/zenodo.5948678.
[Online]. Available: https://doi.org/10.5281/zenodo.
5948678.

[16] J. Torres-Sospedra et al., Datasets and Supporting Materials for
the IPIN 2022 Competition Track 3 (Smartphone-based, off-site),
version 1.0, Zenodo, 2022. DOI: 10.5281/zenodo.7612915.
[Online]. Available: https://doi.org/10.5281/zenodo.
7612915.

[17] J. Torres-Sospedra et al., Datasets and Supporting Materials for
the IPIN 2020 Competition Track 3 (Smartphone-based, off-site),
version 1.0, Zenodo, 2020. DOI: 10.5281/zenodo.4314992.
[Online]. Available: https://doi.org/10.5281/zenodo.
4314992.

[18] A. R. Jiménez et al., Datasets and Supporting Materials for the IPIN
2019 Competition Track 3 (Smartphone-based, off-site), version 1.0,
Zenodo, 2019. DOI: 10 . 5281 / zenodo . 3606765. [Online].
Available: https://doi.org/10.5281/zenodo.3606765.

[19] A. R. Jiménez et al., Datasets and Supporting Materials for the IPIN
2018 Competition Track 3 (Smartphone-based, off-site), version 1.0,
Zenodo, 2018. DOI: 10 . 5281 / zenodo . 2823964. [Online].
Available: https://doi.org/10.5281/zenodo.2823964.

[20] A. R. Jimenez et al., Datasets and Supporting Materials for the IPIN
2017 Competition Track 3 (Smartphone-based, off-site), version 1.0,
Zenodo, 2017. DOI: 10 . 5281 / zenodo . 2823924. [Online].
Available: https://doi.org/10.5281/zenodo.2823924.

[21] A. R. Jimenez et al., Datasets and Supporting Materials for the IPIN
2016 Competition Track 3 (Smartphone-based, off-site), version 1.0,
Zenodo, 2016. DOI: 10 . 5281 / zenodo . 2791530. [Online].
Available: https://doi.org/10.5281/zenodo.2791530.

[22] H. Zhang, R. Peng, and X. D. Zhao, “Step detection algorithm using
fast fourier transformation,” in Advanced Materials Research, Trans
Tech Publ, vol. 1049, 2014, pp. 1218–1221.

[23] A. Wang, X. Ou, and B. Wang, “Improved step detection and step
length estimation based on pedestrian dead reckoning,” in 2019
IEEE 6th International Symposium on Electromagnetic Compatibility
(ISEMC), 2019, pp. 1–4. DOI: 10.1109/ISEMC48616.2019.
8986071.

[24] S. Madgwick et al., “An efficient orientation filter for inertial and
inertial/magnetic sensor arrays,” Report x-io and University of Bristol
(UK), vol. 25, pp. 113–118, 2010.

[25] H. Zou et al., “Winips: Wifi-based non-intrusive indoor positioning
system with online radio map construction and adaptation,” IEEE
Transactions on Wireless Communications, vol. 16, no. 12, pp. 8118–
8130, 2017. DOI: 10.1109/TWC.2017.2757472.

[26] W. Kang and Y. Han, “SmartPDR: Smartphone-based pedestrian dead
reckoning for indoor localization,” IEEE Sensors Journal, vol. 15,
no. 5, pp. 2906–2916, 2015. DOI: 10 . 1109 / JSEN . 2014 .
2382568.

[27] N. H. Ho, P. H. Truong, and G. M. Jeong, “Step-detection and adaptive
step-length estimation for pedestrian dead-reckoning at various walking
speeds using a smartphone,” Sensors (Switzerland), vol. 16, no. 9,
2016. DOI: 10.3390/s16091423.

[28] D. Plets et al., “Coverage prediction and optimization algorithms for
indoor environments,” eng, EURASIP Journal on Wireless Communi-
cations and Networking, 123:1–123:23, 2012.

[29] B. Li, B. Harvey, and T. Gallagher, “Using barometers to determine
the height for indoor positioning,” 2013 International Conference on
Indoor Positioning and Indoor Navigation, IPIN 2013, no. November,
2013. DOI: 10.1109/IPIN.2013.6817923.

[30] C. Song and J. Wang, “WLAN Fingerprint Indoor Positioning Strategy
Based on Implicit Crowdsourcing and Semi-Supervised Learning,”
ISPRS International Journal of Geo-Information, vol. 6, no. 11, 2017.
DOI: 10.3390/ijgi6110356.

[31] C. De Cock et al., “Floor number detection for smartphone-based
pedestrian dead reckoning applications,” in 2021 International Con-
ference on Indoor Positioning and Indoor Navigation (IPIN), 2021,
pp. 1–6. DOI: 10.1109/IPIN51156.2021.9662470.

[32] C. De Cock et al., “Multi-Floor Indoor Pedestrian Dead Reckoning
with a Backtracking Particle Filter and Viterbi-Based Floor Num-
ber Detection,” Sensors, vol. 21, no. 13, 2021. DOI: 10 . 3390 /
s21134565.

[33] Trogh, Jens and Plets, David and Martens, Luc and Joseph, Wout,
“Advanced real-time indoor tracking based on the Viterbi algorithm
and semantic data,” eng, International Journal of Distributed Sensor
Networks, p. 11, 2015.

[34] M. Ortiz, ULISS : A SMART DEVICE FOR RESEARCH ON
INDOOR/OUTDOOR POSITIONING AND NAVIGATION METH-
ODS), UNIVERSITÉ GUSTAVE EIFFEL, 2022. [Online]. Available:
https : / / geoloc . univ - gustave - eiffel . fr / en /
hardware/geolocation-of-travelers.

[35] M. Ortiz and N. Zhu, Track4 "Foot-Mounted IMU based Position-
ing (off-site)" Special Features, EvAAL Website, 2021. [Online].
Available: https : / / evaal . aaloa . org / images / 2021 /
IPIN2021_Track4_CallForCompetition_v2.1.pdf.

[36] M. Ortiz and N. Zhu, Track4 "Foot-Mounted IMU based Posi-
tioning (off-site)" Results, EvAAL Website, 2021. [Online]. Avail-
able: https : / / evaal . aaloa . org / images / 2021 /
presentations / ipin2021 _ competition _ track4 _
results.pdf.

[37] M. Ortiz and N. Zhu, Track4 "Foot-Mounted IMU based Positioning
(off-site)" Special Features, EvAAL Website, 2022. [Online]. Avail-
able: https://evaal.aaloa.org/files/2022/Track-
4_TA-2022-v.1.3.pdf.

https://doi.org/10.1109/JSEN.2021.3083149
https://doi.org/10.1109/JSEN.2021.3083149
https://www.gnu.org/licenses/agpl-3.0.en.html
https://www.gnu.org/licenses/agpl-3.0.en.html
https://doi.org/10.3390/s17030557
https://doi.org/10.3390/s17030557
https://doi.org/10.3390/s18020487
https://doi.org/10.1109/ACCESS.2019.2944389
https://doi.org/10.1109/ACCESS.2019.2944389
https://doi.org/10.1109/IPIN.2019.8911784
https://doi.org/10.1109/IPIN.2019.8911784
https://doi.org/https://doi.org/10.1016/j.softx.2022.101186
https://doi.org/https://doi.org/10.1016/j.softx.2022.101186
https://www.sciencedirect.com/science/article/pii/S2352711022001121
https://www.sciencedirect.com/science/article/pii/S2352711022001121
https://www.sciencedirect.com/science/article/pii/S2352711022001121
https://doi.org/10.5281/zenodo.5948678
https://doi.org/10.5281/zenodo.5948678
https://doi.org/10.5281/zenodo.5948678
https://doi.org/10.5281/zenodo.7612915
https://doi.org/10.5281/zenodo.7612915
https://doi.org/10.5281/zenodo.7612915
https://doi.org/10.5281/zenodo.4314992
https://doi.org/10.5281/zenodo.4314992
https://doi.org/10.5281/zenodo.4314992
https://doi.org/10.5281/zenodo.3606765
https://doi.org/10.5281/zenodo.3606765
https://doi.org/10.5281/zenodo.2823964
https://doi.org/10.5281/zenodo.2823964
https://doi.org/10.5281/zenodo.2823924
https://doi.org/10.5281/zenodo.2823924
https://doi.org/10.5281/zenodo.2791530
https://doi.org/10.5281/zenodo.2791530
https://doi.org/10.1109/ISEMC48616.2019.8986071
https://doi.org/10.1109/ISEMC48616.2019.8986071
https://doi.org/10.1109/TWC.2017.2757472
https://doi.org/10.1109/JSEN.2014.2382568
https://doi.org/10.1109/JSEN.2014.2382568
https://doi.org/10.3390/s16091423
https://doi.org/10.1109/IPIN.2013.6817923
https://doi.org/10.3390/ijgi6110356
https://doi.org/10.1109/IPIN51156.2021.9662470
https://doi.org/10.3390/s21134565
https://doi.org/10.3390/s21134565
https://geoloc.univ-gustave-eiffel.fr/en/hardware/geolocation-of-travelers
https://geoloc.univ-gustave-eiffel.fr/en/hardware/geolocation-of-travelers
https://evaal.aaloa.org/images/2021/IPIN2021_Track4_CallForCompetition_v2.1.pdf
https://evaal.aaloa.org/images/2021/IPIN2021_Track4_CallForCompetition_v2.1.pdf
https://evaal.aaloa.org/images/2021/presentations/ipin2021_competition_track4_results.pdf
https://evaal.aaloa.org/images/2021/presentations/ipin2021_competition_track4_results.pdf
https://evaal.aaloa.org/images/2021/presentations/ipin2021_competition_track4_results.pdf
https://evaal.aaloa.org/files/2022/Track-4_TA-2022-v.1.3.pdf
https://evaal.aaloa.org/files/2022/Track-4_TA-2022-v.1.3.pdf

