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Abstract

Accurate geolocation is essential for modern cyber-physical systems
supporting applications such as autonomous navigation, intelligent
transportation, mobile communications, and Internet of Things infrastructures.
Contemporary solutions rely on complementary technologies, including Global
Navigation Satellite Systems (GNSS), terrestrial wireless networks, and inertial
sensors. This paper presents a theoretical system-level analysis of major
geolocation technologies and their mathematical models, examining GNSS
trilateration with clock bias, multi-constellation architectures, RSSI-based cellular
and Wi-Fi localization, and inertial navigation. Estimation frameworks, including
weighted least-squares and Kalman filtering for multi-sensor fusion, are also
analyzed. A comparative evaluation of satellite, terrestrial, and inertial
approaches highlights their operational characteristics, error sources, and
accuracy regimes, emphasizing the importance of hybrid architectures for reliable

positioning across diverse environments.

Keywords: geolocation; kalman filtering; multi-sensor fusion; wi-fi

localization

References:

1. M. Gutu, L. Rotaru, V. Alexei, and M. Kapusteanski, “Advanced drone-based monitoring
of agricultural, forestry, and aquatic ecosystems: technical framework ”, J. Eng. Sci., vol.
32, no. 2, pp. 108-121, Jul. 2025, DOI: 10.52326/jes.utm.2025.32(2).10.

CrossRef Google Scholar

2. M. Yassin and E. Rachid, “A survey of positioning techniques and location based services
in wireless networks ”, in 2015 IEEE International Conference on Signal Processing,
Informatics, Communication and Energy Systems (SPICES), Kozhikode, India : IEEE, Feb.
2015, pp. 1-5. DOI: 10.1109/SPICES.2015.7091420.

Google Scholar

3. M. Elsanhoury, J. Koljonen, P. Vilisuo, M. Elmusrati, and H. Kuusniemi, “Survey on
recent advances in integrated GNSSs towards seamless navigation using multi-sensor


https://doi.org/10.1109/DAS69882.2026.11553309
https://doi.org/10.52326/jes.utm.2025.32(2).10
https://scholar.google.com/scholar_lookup?hl=en&title=Advanced%20drone-based%20monitoring%20of%20agricultural,%20forestry,%20and%20aquatic%20ecosystems:%20technical%20framework&doi=10.52326/jes.utm.2025.32(2).10
https://scholar.google.com/scholar_lookup?hl=en&title=A%20survey%20of%20positioning%20techniques%20and%20location%20based%20services%20in%20wireless%20networks&doi=10.1109/spices.2015.7091420

18th International Conference on Development and Application
Systems (DAS)

21-23 May 2026, Suceava, Romania, ISBN 979-8-3315-8387-3
fusion technology ”, presented at the 34th International Technical Meeting of the Satellite
Division of The Institute of Navigation (ION GNSS+ 2021), St. Louis, Missouri, Oct. 2021,
pp. 2754-2765. DOI: 10.33012/2021.17961.

CrossRef Google Scholar

4. C. Cai, Y. Gao, L. Pan, and J. Zhu, “Precise point positioning with quad-constellations:
GPS, BeiDou, GLONASS and Galileo ”, Advances in Space Research, vol. 56, no. 1, pp. 133—
143, Jul. 2015, DOI: 10.1016/j.asr.2015.04.001.

CrossRef Google Scholar

5. X. Li, X. Zhang, X. Ren, M. Fritsche, J. Wickert, and H. Schuh, “Precise positioning with
current multi-constellation Global Navigation Satellite Systems: GPS, GLONASS, Galileo
and BeiDou ”, Sci Rep, vol. 5, no. 1, p. 8328, Feb. 2015, DOI: 10.1038/srep08328.
CrossRef Google Scholar

6. X. Li et al., “Review of PPP-RTK: achievements, challenges, and opportunities ”, Satell
Navig, vol. 3, no. 1, p. 28, Dec. 2022, DOI: 10.1186/s43020-022-00089-9.
CrossRef Google Scholar

7. P. Li, X. Jiang, X. Zhang, M. Ge, and H. Schuh, “GPS + Galileo + BeiDou precise point
positioning with triple-frequency ambiguity resolution ”, GPS Solut, vol. 24, no. 3, p. 78,
Jul. 2020, DOI: 10.1007/s10291-020-00992-1.

CrossRef Google Scholar

8. K. J. Silva Lorraine and M. Ramarakula, “A Comprehensive survey on GNSS interferences
and the application of neural networks for anti-jamming ”, IETE Journal of Research, vol.
69, no. 7, pp. 4286-4305, Sep. 2023, DOI: 10.1080/03772063.2021.1953407.

CrossRef Google Scholar

9. C. Zhang, C. Guo, and D. Zhang, “Data fusion based on adaptive interacting multiple
model for GPS/INS integrated navigation system ”, Applied Sciences, vol. 8, no. 9, p. 1682,
Sep. 2018, DOI: 10.3390/app8091682.

CrossRef Google Scholar

10. G. Wang et al., “A GNSS/INS integrated navigation algorithm based on kalman filter
”, IFAC-PapersOnline, vol. 51, no. 17, pp. 232-237, 2018, DOI:
10.1016/j.ifacol.2018.08.151.

CrossRef Google Scholar

11. A. Ibrahim, A. Abosekeen, A. Azouz, and A. Noureldin, “Enhanced autonomous vehicle
positioning using a loosely coupled INS/GNSS-based invariant-EKF integration ”, Sensors,
vol. 23, no. 13, p. 6097, Jul. 2023, DOI: 10.3390/s23136097.

CrossRef Google Scholar

12.Y. Yy, R. Chen, L. Chen, W. Li, Y. Wu, and H. Zhou, “H-WPS: hybrid wireless positioning
system using an enhanced Wi-Fi FTM/RSSI/MEMS sensors integration approach ”, IEEE
Internet Things J., vol. 9, no. 14, pp. 11827-11842, Jul. 2022, DOI:
10.1109/J10T.2021.3132023.

Google Scholar

13. L. Zhao, X. Guo, B. Zhu, J. Ge, and G. Tian, “Two-stage weighted filtering algorithm for
seamless positioning in indoor-outdoor crossover areas ”, IEEE Sensors J., vol. 23, no. 18,
pp. 21718-21727, Sep. 2023, DOI: 10.1109/JSEN.2023.3299118.


https://doi.org/10.33012/2021.17961
https://scholar.google.com/scholar_lookup?hl=en&title=Survey%20on%20recent%20advances%20in%20integrated%20GNSSs%20towards%20seamless%20navigation%20using%20multi-sensor%20fusion%20technology&doi=10.33012/2021.17961
https://doi.org/10.1016/j.asr.2015.04.001
https://scholar.google.com/scholar_lookup?hl=en&title=Precise%20point%20positioning%20with%20quad-constellations:%20GPS,%20BeiDou,%20GLONASS%20and%20Galileo&doi=10.1016/j.asr.2015.04.001
https://doi.org/10.1038/srep08328
https://scholar.google.com/scholar_lookup?hl=en&title=Precise%20positioning%20with%20current%20multi-constellation%20Global%20Navigation%20Satellite%20Systems:%20GPS,%20GLONASS,%20Galileo%20and%20BeiDou&doi=10.1038/srep08328
https://doi.org/10.1186/s43020-022-00089-9
https://scholar.google.com/scholar_lookup?hl=en&title=Review%20of%20PPP%E2%80%93RTK:%20achievements,%20challenges,%20and%20opportunities&doi=10.1186/s43020-022-00089-9
https://doi.org/10.1007/s10291-020-00992-1
https://scholar.google.com/scholar_lookup?hl=en&title=GPS%20+%20Galileo%20+%20BeiDou%20precise%20point%20positioning%20with%20triple-frequency%20ambiguity%20resolution&doi=10.1007/s10291-020-00992-1
https://doi.org/10.1080/03772063.2021.1953407
https://scholar.google.com/scholar_lookup?hl=en&title=A%20Comprehensive%20survey%20on%20GNSS%20interferences%20and%20the%20application%20of%20neural%20networks%20for%20anti-jamming&doi=10.1080/03772063.2021.1953407
https://doi.org/10.3390/app8091682
https://scholar.google.com/scholar_lookup?hl=en&title=Data%20fusion%20based%20on%20adaptive%20interacting%20multiple%20model%20for%20GPS/INS%20integrated%20navigation%20system&doi=10.3390/app8091682
https://doi.org/10.1016/j.ifacol.2018.08.151
https://scholar.google.com/scholar_lookup?hl=en&title=A%20GNSS/INS%20integrated%20navigation%20algorithm%20based%20on%20kalman%20filter&doi=10.1016/j.ifacol.2018.08.151
https://doi.org/10.3390/s23136097
https://scholar.google.com/scholar_lookup?hl=en&title=Enhanced%20autonomous%20vehicle%20positioning%20using%20a%20loosely%20coupled%20INS/GNSS-based%20invariant-EKF%20integration&doi=10.3390/s23136097
https://scholar.google.com/scholar_lookup?hl=en&title=H-WPS:%20hybrid%20wireless%20positioning%20system%20using%20an%20enhanced%20Wi-Fi%20FTM/RSSI/MEMS%20sensors%20integration%20approach&doi=10.1109/jiot.2021.3132023

18th International Conference on Development and Application
Systems (DAS)
21-23 May 2026, Suceava, Romania, ISBN 979-8-3315-8387-3

Google Scholar

14.T. Jiang, T. Xu, W. Nie, X. Dai, L. Yao, and F. Gao, “GNSS-5G-SINS resilient integrated
navigation algorithm for indoor and outdoor seamless environment ”, in China Satellite
Navigation Conference (CSNC 2024) Proceedings, vol. 1092, C. Yang and J. Xie, Eds., in
Lecture Notes in Electrical Engineering, vol. 1092., Singapore : Springer Nature Singapore,
2024, pp. 331-345. DOI: 10.1007/978-981-99-6928-9_29.

CrossRef Google Scholar

15. W. Wen, T. Pfeifer, X. Bai, and L. Hsu, “Factor graph optimization for GNSS/INS
integration: A comparison with the extended Kalman filter ”, Navigation, vol. 68, no. 2,
pp. 315-331, Jun. 2021, DOI: 10.1002/navi.421.

CrossRef Google Scholar

16. G. Hu, L. Xu, B. Gao, L. Chang, and Y. Zhong, “Robust unscented Kalman filter-based
decentralized multisensor information fusion for INS/GNSS/CNS integration in hypersonic
vehicle navigation ”, IEEE Trans. Instrum. Meas., vol. 72, pp. 1-11, 2023, DOI:
10.1109/TIM.2023.3281565.

Google Scholar

17. ). Chen, Y. Jiang, Y. Fan, X. Zhao, and C. Liu, “Comprehensive analysis of the global
zenith tropospheric delay real-time correction model based GPT3 ”, Atmosphere, vol. 14,
no. 6, p. 946, May 2023, DOI: 10.3390/atmos14060946.

CrossRef Google Scholar

18. A. Mohanty and G. Gao, “A survey of machine learning techniques for improving global
navigation satellite systems ”, 2024, arXiv. DOI: 10.48550/ARXIV.2406.16873.
CrossRef Google Scholar

19. X. Li and L. Pan, “Precise point positioning with almost fully deployed BDS-3, BDS-2,
GPS, GLONASS, Galileo and QZSS using precise products from different analysis centers
” , Remote Sensing, vol. 13, no. 19, p. 3905, Sep. 2021, DOI: 10.3390/rs13193905.
CrossRef Google Scholar

20. C. Chen and G. Chang, “PPPLib: An open-source software for precise point positioning
using GPS, BeiDou, Galileo, GLONASS, and QZSS with multi-frequency observations ”, GPS
Solut, vol. 25, no. 1, p. 18, Jan. 2021, DOI: 10.1007/s10291-020-01052-4.

CrossRef Google Scholar

21. ). Chen, X. Zhao, C. Liu, S. Zhu, Z. Liu, and D. Yue, “Evaluating the latest performance of
precise point positioning in multi-GNSS/RNSS: GPS, GLONASS, BDS, Galileo and QZSS ”, J.
Navigation, vol. 74, no. 1, pp. 247-267, Jan. 2021, DOI: 10.1017/50373463320000508.
CrossRef Google Scholar

22. M. Li, G. Huang, L. Wang, W. Xie, and F. Yue, “Performance of multi-GNSS in the Asia-
Pacific region: Signal quality, broadcast ephemeris and precise point positioning (PPP)

”, Remote Sensing, vol. 14, no. 13, p. 3028, Jun. 2022, DOI: 10.3390/rs14133028.
CrossRef Google Scholar

23.S. Zhu, D. Yue, J. Chen, and Z. Liu, “GPS + Galileo + QZSS + BDS tightly combined single-
epoch single-frequency RTK positioning ”, Survey Review, vol. 53, no. 376, pp. 16-26, Jan.
2021, DOI: 10.1080/00396265.2019.1681681.

CrossRef Google Scholar



https://scholar.google.com/scholar_lookup?hl=en&title=Two-stage%20weighted%20filtering%20algorithm%20for%20seamless%20positioning%20in%20indoor-outdoor%20crossover%20areas&doi=10.1109/jsen.2023.3299118
https://doi.org/10.1007/978-981-99-6928-9_29
https://scholar.google.com/scholar_lookup?hl=en&title=GNSS-5G-SINS%20resilient%20integrated%20navigation%20algorithm%20for%20indoor%20and%20outdoor%20seamless%20environment&doi=10.1007/978-981-99-6928-9_29
https://doi.org/10.1002/navi.421
https://scholar.google.com/scholar_lookup?hl=en&title=Factor%20graph%20optimization%20for%20GNSS/INS%20integration:%20A%20comparison%20with%20the%20extended%20Kalman%20filter&doi=10.1002/navi.421
https://scholar.google.com/scholar_lookup?hl=en&title=Robust%20unscented%20Kalman%20filter-based%20decentralized%20multisensor%20information%20fusion%20for%20INS/GNSS/CNS%20integration%20in%20hypersonic%20vehicle%20navigation&doi=10.1109/tim.2023.3281565
https://doi.org/10.3390/atmos14060946
https://scholar.google.com/scholar_lookup?hl=en&title=Comprehensive%20analysis%20of%20the%20global%20zenith%20tropospheric%20delay%20real-time%20correction%20model%20based%20GPT3&doi=10.3390/atmos14060946
https://doi.org/10.1186/s13634-024-01167-7
https://scholar.google.com/scholar_lookup?hl=en&title=A%20survey%20of%20machine%20learning%20techniques%20for%20improving%20global%20navigation%20satellite%20systems&doi=10.1186/s13634-024-01167-7
https://doi.org/10.3390/rs13193905
https://scholar.google.com/scholar_lookup?hl=en&title=Precise%20point%20positioning%20with%20almost%20fully%20deployed%20BDS-3,%20BDS-2,%20GPS,%20GLONASS,%20Galileo%20and%20QZSS%20using%20precise%20products%20from%20different%20analysis%20centers&doi=10.3390/rs13193905
https://doi.org/10.1007/s10291-020-01052-4
https://scholar.google.com/scholar_lookup?hl=en&title=PPPLib:%20An%20open-source%20software%20for%20precise%20point%20positioning%20using%20GPS,%20BeiDou,%20Galileo,%20GLONASS,%20and%20QZSS%20with%20multi-frequency%20observations&doi=10.1007/s10291-020-01052-4
https://doi.org/10.1017/s0373463320000508
https://scholar.google.com/scholar_lookup?hl=en&title=Evaluating%20the%20latest%20performance%20of%20precise%20point%20positioning%20in%20multi-GNSS/RNSS:%20GPS,%20GLONASS,%20BDS,%20Galileo%20and%20QZSS&doi=10.1017/s0373463320000508
https://doi.org/10.3390/rs14133028
https://scholar.google.com/scholar_lookup?hl=en&title=Performance%20of%20multi-GNSS%20in%20the%20Asia-Pacific%20region:%20Signal%20quality,%20broadcast%20ephemeris%20and%20precise%20point%20positioning%20(PPP)&doi=10.3390/rs14133028
https://doi.org/10.1080/00396265.2019.1681681
https://scholar.google.com/scholar_lookup?hl=en&title=GPS%20+%20Galileo%20+%20QZSS%20+%20BDS%20tightly%20combined%20single-epoch%20single-frequency%20RTK%20positioning&doi=10.1080/00396265.2019.1681681

18th International Conference on Development and Application
Systems (DAS)
21-23 Mav 2026. Suceava. Romania. ISBN 979-8-3315-8387-3

24. X. Li et al., “Continuous decimeter-level positioning in urban environments using multi-
frequency GPS/BDS/Galileo PPP/INS tightly coupled integration ”, Remote Sensing, vol.
15, no. 8, p. 2160, Apr. 2023, DOI: 10.3390/rs15082160.

CrossRef Google Scholar

25. Y. Shu, P. Xu, X. Niu, Q. Chen, L. Qiao, and J. Liu, “High-rate attitude determination of
moving vehicles with GNSS: GPS, BDS, GLONASS, and Galileo ”, IEEE Trans. Instrum. Meas.,
vol. 71, pp. 1-13, 2022, DOI: 10.1109/TIM.2022.3168896.

Google Scholar

26. G. Retscher, J. Kleine, and L. Whitemore, “Trilateration approaches for seamless out-
/indoor GNSS and Wi-Fi smartphone positioning ”, Journal of Applied Geodesy, vol. 13, no.
1, pp. 47-61, Jan. 2019, DOI: 10.1515/jag-2018-0022.

CrossRef Google Scholar

27. V. Melnic, “Mathematical modeling and computational simulation of the dynamic
orbital behavior of nanosatellites ” ["Modelarea matematica si simularea computationala
a comportamentului dinamic pe orbita a nanosatelitilor"], Ph.D. dissertation, Technical
University of Moldova, Chisinau, Moldova, 2024. [Online]. Available:
https://anacec.md/files/MelnicV-teza.pdf

Google Scholar

28. Y. Wu, J. Kuang, X. Niu, C. Stachniss, L. Klingbeil, and H. Kuhlmann, “Wheel-GINS: A
GNSS/INS integrated navigation system with a wheel-mounted IMU ”, 2025, arXiv. DOI:
10.48550/ARXIV.2501.03079.

Google Scholar

29. D. Sabzevari and A. Chatraei, “INS/GPS sensor fusion based on adaptive fuzzy EKF with
sensitivity to disturbances ”, IET Radar Sonar & Navi, vol. 15, no. 11, pp. 1535-1549, Nov.
2021, DOI: 10.1049/rsn2.12144.

CrossRef Google Scholar

30. S. T. Krauss and D. J. Stilwell, “Unscented Kalman filtering on manifolds for AUV
navigation -- experimental results ”, 2022, arXiv. DOI: 10.48550/ARXIV.2210.06510.
Google Scholar

31. A. H. Pourmina, M. M. Alizadeh, and H. Schuh, “Decimeter-level accuracy for
smartphone real-time kinematic positioning implementing a robust kalman filter approach
and inertial navigation system infusion in complex urban environments ”, Sensors, vol. 24,
no. 18, p. 5907, Sep. 2024, DOI: 10.3390/s24185907.

CrossRef Google Scholar

32. X. Niu, Y. Dai, T. Liu, Q. Chen, and Q. Zhang, “Feature-based GNSS positioning error
consistency optimization for GNSS/INS integrated system ”, GPS Solut, vol. 27, no. 2, p. 89,
Apr. 2023, DOI: 10.1007/s10291-023-01421-9.

CrossRef Google Scholar

33. D. Feng, C. Wang, C. He, Y. Zhuang, and X.-G. Xia, “Kalman-filter-based integration of
IMU and UWB for high-accuracy indoor positioning and navigation ”, IEEE Internet Things
J.,vol. 7, no. 4, pp. 3133-3146, Apr. 2020, DOI: 10.1109/J10T.2020.2965115.

Google Scholar

34. I. Brigadnov, A. Lutonin, and K. Bogdanova, “Error state extended Kalman filter


https://doi.org/10.3390/rs15082160
https://scholar.google.com/scholar_lookup?hl=en&title=Continuous%20decimeter-level%20positioning%20in%20urban%20environments%20using%20multi-frequency%20GPS/BDS/Galileo%20PPP/INS%20tightly%20coupled%20integration&doi=10.3390/rs15082160
https://scholar.google.com/scholar_lookup?hl=en&title=High-rate%20attitude%20determination%20of%20moving%20vehicles%20with%20GNSS:%20GPS,%20BDS,%20GLONASS,%20and%20Galileo&doi=10.1109/tim.2022.3168896
https://doi.org/10.1515/jag-2018-0022
https://scholar.google.com/scholar_lookup?hl=en&title=Trilateration%20approaches%20for%20seamless%20out-/indoor%20GNSS%20and%20Wi-Fi%20smartphone%20positioning&doi=10.1515/jag-2018-0022
https://anacec.md/files/MelnicV-teza.pdf
https://scholar.google.com/scholar_lookup?hl=en&title=%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%E2%80%9D%20%5b%22Modelarea%20matematic%C4%83%20%C5%9Fi%20simularea%20computa%C5%A3ional%C4%83%20a%20comportamentului%20dinamic%20pe%20orbit%C4%83%20a%20nanosateli%C5%A3ilor%22%5d
https://scholar.google.com/scholar_lookup?hl=en&title=Wheel-GINS:%20A%20GNSS/INS%20integrated%20navigation%20system%20with%20a%20wheel-mounted%20IMU&doi=10.1109/TITS.2025.3527815
https://doi.org/10.1049/rsn2.12144
https://scholar.google.com/scholar_lookup?hl=en&title=INS/GPS%20sensor%20fusion%20based%20on%20adaptive%20fuzzy%20EKF%20with%20sensitivity%20to%20disturbances&doi=10.1049/rsn2.12144
https://scholar.google.com/scholar_lookup?hl=en&title=Unscented%20Kalman%20filtering%20on%20manifolds%20for%20AUV%20navigation%20--%20experimental%20results&doi=10.1109/OCEANS47191.2022.9977251
https://doi.org/10.3390/s24185907
https://scholar.google.com/scholar_lookup?hl=en&title=Decimeter-level%20accuracy%20for%20smartphone%20real-time%20kinematic%20positioning%20implementing%20a%20robust%20kalman%20filter%20approach%20and%20inertial%20navigation%20system%20infusion%20in%20complex%20urban%20environments&doi=10.3390/s24185907
https://doi.org/10.1007/s10291-023-01421-9
https://scholar.google.com/scholar_lookup?hl=en&title=Feature-based%20GNSS%20positioning%20error%20consistency%20optimization%20for%20GNSS/INS%20integrated%20system&doi=10.1007/s10291-023-01421-9
https://scholar.google.com/scholar_lookup?hl=en&title=Kalman-filter-based%20integration%20of%20IMU%20and%20UWB%20for%20high-accuracy%20indoor%20positioning%20and%20navigation&doi=10.1109/jiot.2020.2965115

18th International Conference on Development and Application
Systems (DAS)
21-23 May 2026, Suceava, Romania, ISBN 979-8-3315-8387-3

localization for underground mining environments ”, Symmetry, vol. 15, no. 2, p. 344, Jan.
2023, DOI: 10.3390/sym15020344.
CrossRef Google Scholar

35. Z. Shen, X. Li, and X. Li, “Advancing high-precision navigation: leveraging homogeneous
sensors in tightly coupled PPP-RTK/IMU integration ”, IEEE Trans. Ind. Electron., vol. 71,
no. 11, pp. 15100-15110, Nov. 2024, DOI: 10.1109/TIE.2024.3363741.

Google Scholar

36. X. Wu, Z. Su, L. Li, and Z. Bai, “Improved adaptive federated Kalman filtering for
INS/GNSS/VNS integrated navigation algorithm ”, Applied Sciences, vol. 13, no. 9, p. 5790,
May 2023, DOI: 10.3390/app13095790.

CrossRef Google Scholar

37. M. M. Atia and S. L. Waslander, “Map-aided adaptive GNSS/IMU sensor fusion scheme
for robust urban navigation ”, Measurement, vol. 131, pp. 615-627, Jan. 2019, DOI:
10.1016/j.measurement.2018.08.050.

CrossRef Google Scholar

38. N. Secrieru, V. Melnic, A. Martiniuc, and A. C. Pandele, “Technological verification of
the satellite module for precise determination of the position of satellites in orbit ”,

in Electronics, Communications and Computing: IC ECCO 2024, Chisinau, Moldova :
Tehnica-UTM, Oct. 2024, pp. 95-96.

Google Scholar

39. V. Bostan, M. Gutu, V. Melnic, and A. Martiniuc, “Structural analysis and vibration
testing of the TUMnanoSAT microsatellite ”, J. Eng. Sci., vol. 31, no. 4, pp. 8-21, Jan. 2025,
DOI: 10.52326/jes.utm.2024.31(4).01.

CrossRef Google Scholar



https://doi.org/10.3390/sym15020344
https://scholar.google.com/scholar_lookup?hl=en&title=Error%20state%20extended%20Kalman%20filter%20localization%20for%20underground%20mining%20environments&doi=10.3390/sym15020344
https://scholar.google.com/scholar_lookup?hl=en&title=Advancing%20high-precision%20navigation:%20leveraging%20homogeneous%20sensors%20in%20tightly%20coupled%20PPP-RTK/IMU%20integration&doi=10.1109/tie.2024.3363741
https://doi.org/10.3390/app13095790
https://scholar.google.com/scholar_lookup?hl=en&title=Improved%20adaptive%20federated%20Kalman%20filtering%20for%20INS/GNSS/VNS%20integrated%20navigation%20algorithm&doi=10.3390/app13095790
https://doi.org/10.1016/j.measurement.2018.08.050
https://scholar.google.com/scholar_lookup?hl=en&title=Map-aided%20adaptive%20GNSS/IMU%20sensor%20fusion%20scheme%20for%20robust%20urban%20navigation&doi=10.1016/j.measurement.2018.08.050
https://scholar.google.com/scholar_lookup?hl=en&title=Technological%20verification%20of%20the%20satellite%20module%20for%20precise%20determination%20of%20the%20position%20of%20satellites%20in%20orbit
https://doi.org/10.52326/jes.utm.2024.31(4).01
https://scholar.google.com/scholar_lookup?hl=en&title=Structural%20analysis%20and%20vibration%20testing%20of%20the%20TUMnanoSAT%20microsatellite&doi=10.52326/jes.utm.2024.31(4).01

	Mathematical models and system-level analysis of modern geolocation technologies
	References:

