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With the introduction of 5th generation (5G) networks, the demand
for new services and applications is driving a rapid increase in data
traffic, which poses new challenges for wireless networks.
Unmanned aerial vehicles (UAVs) or (Drone) can be used to support
wireless networks during peak hours, especially when there is a lot
of traffic because users are moving around in space and time. In this
work, the problems with mobile network congestion and the biggest
problems that come with the launch of the next generation are
looked at. An overview of applications that help UAVs with the help
of networks that are affected by the flow of users in time and space

is also given.

Topics

Telecommunication networks, Aircraft, News and events

REFERENCES

1. T. 1. T. Union, Setting the Scene for 5G: Opportunities &
Challenges, ITU, 2018.

https://pubs.aip.org/aip/acp/article-abstract/3092/1/040019/3270023/Challenges-of-using-UAVs-to-enhance-the-quality-of 1/8


javascript:;
mailto:mailto:dr.a.albaghdadi@atu.edu.iq
javascript:;
mailto:mailto:coj.bash@atu.edu.iq
javascript:;
mailto:mailto:ahmadghw@atu.edu.iq
javascript:;
mailto:mailto:mueen@atu.edu.iq
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
mailto:mailto:ammar.ms.etcn29@student.atu.edu.iq
https://doi.org/10.1063/5.0200539
https://pubs.aip.org/acp/search-results?page=1&tax=P2736C2492
https://pubs.aip.org/acp/search-results?page=1&tax=P2736P170
https://pubs.aip.org/acp/search-results?page=1&tax=P5510P3944
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;

4/29/24, 3:51 PM

Challenges of using UAVs to enhance the quality of 5G network-survey | AIP Conference Proceedings | AIP Publishing

Google Scholar

2. W. K. Saad, I. Shayea, B. J. Hamza, A. Azizan, M. Ergen and
A. Alhammadi, “Performance Evaluation of Mobility Robustness
Optimization (MRO) in 5G Network with Various Mobility Speed
Scenarios,” in IEEE Access, Vol. 10, pp. 60955-60971, 2022,
doi: https://doi.org/10.1109/ACCESS.2022.3173255.

Google Scholar  Crossref

3. M. Elkashlan, T. Q. Duong, H.-H. Chen, “Millimeter-wave
communications for 5G: fundamentals: Part | [Guest Editorial],”
IEEE Communications Magazine, vol. 52, no. 9, pp. 52-54,
2014. https://doi.org/10.1109/MCOM.2014.6894452

Google Scholar  Crossref

4. M. Elkashlan, T. Q. Duong, H.-H. Chen, “Millimeter-wave
communications for 5G—Part 2: Applications,” IEEE
Communications Magazine, vol. 53, no. 1, pp. 166-167, 2015
https://doi.org/10.1109/MCOM.2015.7010530

Google Scholar  Crossref

5. Murtadha Hassan Naji, Bashar Jabbar Hamza, Ahmed Fahim
Al-Baghdadi, “Optimize Coverage Area of a 5G Network Based
on Genetic Algorithm”, J. Optoelectron. Laser, vol. 41, no. 8, pp.
452-460, Aug. 2022.

Google Scholar

6. T.S. Rappaport, J. N. Murdock, F. Gutierrez, “State of the art
in 60-GHz integrated circuits and systems for wireless
communications,” Proceedings of the IEEE, vol. 99, no. 8, pp.
1390-1436, Aug. 2011.
https://doi.org/10.1109/JPROC.2011.2143650

Google Scholar  Crossref

7. Tehrani, Mohsen Nader, Murat Uysal, and Halim
Yanikomeroglu. “Device-to-device communication in 5G cellular
networks: challenges, solutions, and future directions.” IEEE
Communications Magazine, vol. 52, no. 5, pp. 86—-92, 2014.
https://doi.org/10.1109/MCOM.2014.6815897

Google Scholar  Crossref

8. |. Ahmad, et al “Overview of 5G security challenges and
solutions.” [EEE Communications Standards Magazine, vol. 2,
no. 1 pp. 36—43, 2018.

https://pubs.aip.org/aip/acp/article-abstract/3092/1/040019/3270023/Challenges-of-using-UAVs-to-enhance-the-quality-of 2/8


https://scholar.google.com/scholar_lookup?title=Setting%20the%20Scene%20for%205G%3A%20Opportunities%20%26%20Challenges&author=T.%20I.%20T.%20Union&publication_year=2018&journal=ITU&volume=&pages=
https://doi.org/10.1109/ACCESS.2022.3173255
https://scholar.google.com/scholar_lookup?title=Performance%20Evaluation%20of%20Mobility%20Robustness%20Optimization%20%28MRO%29%20in%205G%20Network%20with%20Various%20Mobility%20Speed%20Scenarios&author=W.%20K.%20Saad&author=I.%20Shayea&author=B.%20J.%20Hamza&author=A.%20Azizan&author=M.%20Ergen&author=A.%20Alhammadi&publication_year=2022&journal=IEEE%20Access&volume=10&pages=60955-60971
http://dx.doi.org/10.1109/ACCESS.2022.3173255
https://doi.org/10.1109/MCOM.2014.6894452
https://scholar.google.com/scholar_lookup?title=Millimeter-wave%20communications%20for%205G%3A%20fundamentals%3A%20Part%20I%20%5BGuest%20Editorial%5D&author=M.%20Elkashlan&author=T.%20Q.%20Duong&author=H.-H.%20Chen&publication_year=2014&journal=IEEE%20Communications%20Magazine&volume=52&pages=52-54
http://dx.doi.org/10.1109/MCOM.2014.6894452
https://doi.org/10.1109/MCOM.2015.7010530
https://scholar.google.com/scholar_lookup?title=Millimeter-wave%20communications%20for%205G%E2%80%93Part%202%3A%20Applications&author=M.%20Elkashlan&author=T.%20Q.%20Duong&author=H.-H.%20Chen&publication_year=2015&journal=IEEE%20Communications%20Magazine&volume=53&pages=166-167
http://dx.doi.org/10.1109/MCOM.2015.7010530
https://scholar.google.com/scholar_lookup?title=Optimize%20Coverage%20Area%20of%20a%205G%20Network%20Based%20on%20Genetic%20Algorithm&author=Murtadha%20Hassan%20Naji&author=Bashar%20Jabbar%20Hamza&author=Ahmed%20Fahim%20Al-Baghdadi&publication_year=2022&journal=J.%20Optoelectron.%20Laser&volume=41&pages=452-460
https://doi.org/10.1109/JPROC.2011.2143650
https://scholar.google.com/scholar_lookup?title=State%20of%20the%20art%20in%2060-GHz%20integrated%20circuits%20and%20systems%20for%20wireless%20communications&author=T.%20S.%20Rappaport&author=J.%20N.%20Murdock&author=F.%20Gutierrez&publication_year=2011&journal=Proceedings%20of%20the%20IEEE&volume=99&pages=1390-1436
http://dx.doi.org/10.1109/JPROC.2011.2143650
https://doi.org/10.1109/MCOM.2014.6815897
https://scholar.google.com/scholar_lookup?title=Device-to-device%20communication%20in%205G%20cellular%20networks%3A%20challenges%2C%20solutions%2C%20and%20future%20directions&author=%20Tehrani&author=Mohsen%20Nader&author=Murat%20Uysal&author=Halim%20Yanikomeroglu&publication_year=2014&journal=IEEE%20Communications%20Magazine&volume=52&pages=86-92
http://dx.doi.org/10.1109/MCOM.35

4/29/24, 3:51 PM

Challenges of using UAVs to enhance the quality of 5G network-survey | AIP Conference Proceedings | AIP Publishing

https://doi.org/10.1109/MCOMSTD.2018.1700063
Google Scholar  Crossref

9. M. Wood, “The challenges, opportunities and setting the
framework for 5G EMF and Health, 5G, EMF & Health,” ITU-T
SG5 WP1, 2017.

Google Scholar

10. Zhang, C., Huang, Y., Sheikh, F., & Wang, Z. (2017).
Advanced baseband processing algorithms, circuits, and
implementations for 5g communication. IEEE Journal on
Emerging and Selected Topics in Circuits and Systems, 7(4),
477-490 https://doi.org/10.1109/JETCAS.2017.2743107
Google Scholar  Crossref

11. Sinan A. Khwandah, John P. Cosmas, Pavlos |. Lazaridis,
Zaharias D. Zaharis, loannis P. Chochliouros, Massive MIMO
Systems for 5G Communications, Wireless Personal
Communications (2021) 120:2101-2115,
https://doi.org/10.1007/s11277-021-08550-9.

Google Scholar  Crossref

12. Lin, Z., Du, X., Chen, H., Ai, B., Chen, Z., & Wu, D. (2019).

Millimeter-wave propagation modeling and measurements for 5g
mobile networks. IEEE Wireless Communications, 26(1), 72—77

https://doi.org/10.1109/MWC.2019.1800035

Google Scholar  Crossref

13. Han, S., et al (2015). Large-scale antenna systems with
hybrid analog and digital beamforming for millimeter wave 5G.
IEEE Communications Magazine, 53(1), 186—194
https://doi.org/10.1109/MCOM.2015.7010533

Google Scholar  Crossref

14. CATR. (2016). Discussion on the frame structure design for
NR. 3GPP TDocs TSG RAN WG1, Busan, Korea, Tech. Rep.
R1-163132, April.

15. Guo, W, Fan, J., Li, G. Y., Yin, Q., & Zhu, X. (2017).
Adaptive SU/MU-MIMO scheduling schemes for LTE-A downlink
transmission. IET Communications, 11(6), 783—792.
https://doi.org/10.1049/iet-com.2016.0456

Google Scholar  Crossref

https://pubs.aip.org/aip/acp/article-abstract/3092/1/040019/3270023/Challenges-of-using-UAVs-to-enhance-the-quality-of 3/8


https://doi.org/10.1109/MCOMSTD.2018.1700063
https://scholar.google.com/scholar_lookup?title=Overview%20of%205G%20security%20challenges%20and%20solutions&author=I.%20Ahmad&publication_year=2018&journal=IEEE%20Communications%20Standards%20Magazine&volume=2&pages=36-43
http://dx.doi.org/10.1109/MCOMSTD.2018.1700063
https://scholar.google.com/scholar_lookup?title=The%20challenges%2C%20opportunities%20and%20setting%20the%20framework%20for%205G%20EMF%20and%20Health%2C%205G%2C%20EMF%20%26%20Health&author=M.%20Wood&publication_year=2017&journal=ITU-T%20SG5%20WP1&volume=&pages=
https://doi.org/10.1109/JETCAS.2017.2743107
https://scholar.google.com/scholar_lookup?title=Advanced%20baseband%20processing%20algorithms%2C%20circuits%2C%20and%20implementations%20for%205g%20communication&author=C.%20Zhang&author=Y.%20Huang&author=F.%20Sheikh&author=Z.%20Wang&publication_year=2017&journal=IEEE%20Journal%20on%20Emerging%20and%20Selected%20Topics%20in%20Circuits%20and%20Systems&volume=7&pages=477-490
http://dx.doi.org/10.1109/JETCAS.2017.2743107
https://doi.org/10.1007/s11277-021-08550-9
https://scholar.google.com/scholar_lookup?title=Massive%20MIMO%20Systems%20for%205G%20Communications&author=Sinan%20A.%20Khwandah&author=John%20P.%20Cosmas&author=Pavlos%20I.%20Lazaridis&author=Zaharias%20D.%20Zaharis&author=Ioannis%20P.%20Chochliouros&publication_year=2021&journal=Wireless%20Personal%20Communications&volume=120&pages=2101-2115
http://dx.doi.org/10.1007/s11277-021-08550-9
https://doi.org/10.1109/MWC.2019.1800035
https://scholar.google.com/scholar_lookup?title=Millimeter-wave%20propagation%20modeling%20and%20measurements%20for%205g%20mobile%20networks&author=Z.%20Lin&author=X.%20Du&author=H.%20Chen&author=B.%20Ai&author=Z.%20Chen&author=D.%20Wu&publication_year=2019&journal=IEEE%20Wireless%20Communications&volume=26&pages=72-77
http://dx.doi.org/10.1109/MWC.2019.1800035
https://doi.org/10.1109/MCOM.2015.7010533
https://scholar.google.com/scholar_lookup?title=Large-scale%20antenna%20systems%20with%20hybrid%20analog%20and%20digital%20beamforming%20for%20millimeter%20wave%205G&author=S.%20Han&publication_year=2015&journal=IEEE%20Communications%20Magazine&volume=53&pages=186-194
http://dx.doi.org/10.1109/MCOM.2015.7010533
https://doi.org/10.1049/iet-com.2016.0456
https://scholar.google.com/scholar_lookup?title=Adaptive%20SU%2FMU-MIMO%20scheduling%20schemes%20for%20LTE-A%20downlink%20transmission&author=W.%20Guo&author=J.%20Fan&author=G.%20Y.%20Li&author=Q.%20Yin&author=X.%20Zhu&publication_year=2017&journal=IET%20Communications&volume=11&pages=783-792
http://dx.doi.org/10.1049/cmu2.v11.6

4/29/24, 3:51 PM

Challenges of using UAVs to enhance the quality of 5G network-survey | AIP Conference Proceedings | AIP Publishing
16. Ehab Ali Sahlli, iMahamod Ismail, Rosdiadee Nordin, Nor
Fadzilah Abdulah, Beamforming techniques for massive MIMO
systems in 5G: overview, classification, and trends for future
research, Frontiers of Information Technology & Electronic
Engineering - June 2017.
Google Scholar

17. Syed Ahsan Raza Naqvi, Syed Ali Hassan, Haris Pervaizy
and Qiang Niz, Drone-Aided Communication as a Key Enabler
for 5G and Resilient Public Safety Networks, EEE
Communications Magazine - January 2018.

Google Scholar

18. Q. Feng, E. Tameh, A. Nix, and J. McGeehan, “Modeling
the likelihood of line-of-sight for air-to-ground radio propagation
in urban environments,” in IEEE GLOBECOM, 2006.

Google Scholar

19. Q. Feng, J. McGeehan, E. Tameh, and A. Nix, “Path loss
models for air-to-ground radio channels in urban environments,”
in IEEE VTC, vol. 6, pp. 2901-2905, 2006.

Google Scholar

20. A. Hourani, S. Kandeepan, and A. Jamalipour, “Modeling
air-to-ground path loss for low altitude platforms in urban
environments,” in Proc. of IEEE Global Communications
Conference (GLOBECOM), USA, 2014.

Google Scholar

21. Al-Hourani, A.; Kandeepan, S.; Lardner, S. Optimal LAP
Altitude for Maximum Coverage. IEEE Wirel. Commun. Lett.
2014, 3, 569-572. https://doi.org/10.1109/LWC.2014.2342736
Google Scholar  Crossref

22. Zeng, Y.; Zhang, R.; Lim, T.J. Wireless Communications
with Unmanned Aerial Vehicles: Opportunities and Challenges.
IEEE Commun. Mag. 2016, 54, 36—42.
https://doi.org/10.1109/MCOM.2016.7470933

Google Scholar  Crossref

23. Sanchez-Garcia, J.; Garcia-Campos, J.M.; Toral, S.L.;
Reina, D.G.; Barrero, F. An Intelligent Strategy for Tactical
Movements of UAVs in Disaster Scenarios. Int. J. Distrib. Sens.

https://pubs.aip.org/aip/acp/article-abstract/3092/1/040019/3270023/Challenges-of-using-UAVs-to-enhance-the-quality-of 4/8


https://scholar.google.com/scholar_lookup?title=Beamforming%20techniques%20for%20massive%20MIMO%20systems%20in%205G%3A%20overview%2C%20classification%2C%20and%20trends%20for%20future%20research&author=Ehab%20Ali%20Sahlli&author=iMahamod%20Ismail&author=Rosdiadee%20Nordin&author=Nor%20Fadzilah%20Abdulah&publication_year=2017&journal=Frontiers%20of%20Information%20Technology%20%26%20Electronic%20Engineering&volume=&pages=
https://scholar.google.com/scholar_lookup?title=Drone-Aided%20Communication%20as%20a%20Key%20Enabler%20for%205G%20and%20Resilient%20Public%20Safety%20Networks&author=Syed%20Ahsan%20Raza%20Naqvi&author=Syed%20Ali%20Hassan&author=Haris%20Pervaizy&author=Qiang%20Niz&publication_year=2018&journal=EEE%20Communications%20Magazine&volume=&pages=
https://scholar.google.com/scholar_lookup?title=Modeling%20the%20likelihood%20of%20line-of-sight%20for%20air-to-ground%20radio%20propagation%20in%20urban%20environments&author=Q.%20Feng&author=E.%20Tameh&author=A.%20Nix&author=J.%20McGeehan&publication_year=2006&journal=IEEE%20GLOBECOM&volume=&pages=
https://scholar.google.com/scholar_lookup?title=Path%20loss%20models%20for%20air-to-ground%20radio%20channels%20in%20urban%20environments&author=Q.%20Feng&author=J.%20McGeehan&author=E.%20Tameh&author=A.%20Nix&publication_year=2006&journal=IEEE%20VTC&volume=6&pages=2901-2905
https://scholar.google.com/scholar_lookup?title=Proc.%20of%20IEEE%20Global%20Communications%20Conference%20%28GLOBECOM%29&author=A.%20Hourani&author=S.%20Kandeepan&author=A.%20Jamalipour&publication_year=2014&book=Proc.%20of%20IEEE%20Global%20Communications%20Conference%20%28GLOBECOM%29
https://doi.org/10.1109/LWC.2014.2342736
https://scholar.google.com/scholar_lookup?title=Optimal%20LAP%20Altitude%20for%20Maximum%20Coverage&author=A.%20Al-Hourani&author=S.%20Kandeepan&author=S.%20Lardner&publication_year=2014&journal=IEEE%20Wirel.%20Commun.%20Lett.&volume=3&pages=569-572
http://dx.doi.org/10.1109/LWC.2014.2342736
https://doi.org/10.1109/MCOM.2016.7470933
https://scholar.google.com/scholar_lookup?title=Wireless%20Communications%20with%20Unmanned%20Aerial%20Vehicles%3A%20Opportunities%20and%20Challenges&author=Y.%20Zeng&author=R.%20Zhang&author=T.J.%20Lim&publication_year=2016&journal=IEEE%20Commun.%20Mag.&volume=54&pages=36-42
http://dx.doi.org/10.1109/MCOM.2016.7470933

4/29/24, 3:51 PM Challenges of using UAVs to enhance the quality of 5G network-survey | AIP Conference Proceedings | AIP Publishing

Netw. 2016, 12, 8132812. https://doi.org/10.1155/2016/8132812
Google Scholar  Crossref

24. Wang, H.; Huo, D.; Alidaee, B. Position Unmanned Aerial
Vehicles in the Mobile Ad Hoc Network. J. Intell. Robot. Syst.
2014, 74, 455-464. https://doi.org/10.1007/s10846-013-9939-y
Google Scholar  Crossref

25. Zhu, Y.; Wang, S. Efficient Aerial Data Collection With
Cooperative Trajectory Planning for Large-Scale Wireless
Sensor Networks. IEEE Trans. Commun. 2022, 70, 433—444.
https://doi.org/10.1109/TCOMM.2021.3124950

Google Scholar  Crossref

26. Agatz, N., Bouman, P. & Schmidt, M. (2018), ‘Optimization
approaches for the traveling salesman problem with drone’,
Transportation Science 52(4), 965-981.
https://doi.org/10.1287/trsc.2017.0791

Google Scholar  Crossref

27. Cheng, C., Adulyasak, Y. & Rousseau, L.-M. (2020), ‘Drone
routing with energy function: Formulation and exact algorithm’,
Transportation Research Part B: Methodological 139, 364—-387.
https://doi.org/10.1016/j.trb.2020.06.011

Google Scholar  Crossref

28. Abeywickrama, H. V., Jayawickrama, B. A., He, Y. &
Dutkiewicz, E. (2018b), Empirical power consumption model for
uavs, in 2018 IEEE 88th Vehicular Technology Conference
(VTC-Fall)’, IEEE, pp. 1-5.

Google Scholar

29. Tennekes, H. (2009), The Simple Science of Flight, Revised
and Expanded Edition: From Insects to Jumbo Jets, MIT press.
Google Scholar

30. Thibbotuwawa, A., Nielsen, P., Zbigniew, B. & Bocewicz, G.
(2018a), Energy consumption in unmanned aerial vehicles: A
review of energy consumption models and their relation to the
uav routing, in ‘International Conference on Information Systems
Architecture and Technology’, Springer, pp. 173-184.

Google Scholar

https://pubs.aip.org/aip/acp/article-abstract/3092/1/040019/3270023/Challenges-of-using-UAVs-to-enhance-the-quality-of 5/8


https://doi.org/10.1155/2016/8132812
https://scholar.google.com/scholar_lookup?title=An%20Intelligent%20Strategy%20for%20Tactical%20Movements%20of%20UAVs%20in%20Disaster%20Scenarios&author=J.%20S%C3%A1nchez-Garc%C3%ADa&author=J.M.%20Garc%C3%ADa-Campos&author=S.L.%20Toral&author=D.G.%20Reina&author=F.%20Barrero&publication_year=2016&journal=Int.%20J.%20Distrib.%20Sens.%20Netw.&volume=12&pages=8132812
http://dx.doi.org/10.1155/2016/8132812
https://doi.org/10.1007/s10846-013-9939-y
https://scholar.google.com/scholar_lookup?title=Position%20Unmanned%20Aerial%20Vehicles%20in%20the%20Mobile%20Ad%20Hoc%20Network&author=H.%20Wang&author=D.%20Huo&author=B.%20Alidaee&publication_year=2014&journal=J.%20Intell.%20Robot.%20Syst.&volume=74&pages=455-464
http://dx.doi.org/10.1007/s10846-013-9939-y
https://doi.org/10.1109/TCOMM.2021.3124950
https://scholar.google.com/scholar_lookup?title=Efficient%20Aerial%20Data%20Collection%20With%20Cooperative%20Trajectory%20Planning%20for%20Large-Scale%20Wireless%20Sensor%20Networks&author=Y.%20Zhu&author=S.%20Wang&publication_year=2022&journal=IEEE%20Trans.%20Commun.&volume=70&pages=433-444
http://dx.doi.org/10.1109/TCOMM.2021.3124950
https://doi.org/10.1287/trsc.2017.0791
https://scholar.google.com/scholar_lookup?title=Optimization%20approaches%20for%20the%20traveling%20salesman%20problem%20with%20drone&author=N.%20Agatz&author=P.%20Bouman&author=M.%20Schmidt&publication_year=2018&journal=Transportation%20Science&volume=52&pages=965-981
http://dx.doi.org/10.1287/trsc.2017.0791
https://doi.org/10.1016/j.trb.2020.06.011
https://scholar.google.com/scholar_lookup?title=Drone%20routing%20with%20energy%20function%3A%20Formulation%20and%20exact%20algorithm&author=C.%20Cheng&author=Y.%20Adulyasak&author=L.-M.%20Rousseau&publication_year=2020&journal=Transportation%20Research%20Part%20B%3A%20Methodological&volume=139&pages=364-387
http://dx.doi.org/10.1016/j.trb.2020.06.011
https://scholar.google.com/scholar_lookup?title=%E2%80%982018%20IEEE%2088th%20Vehicular%20Technology%20Conference%20%28VTC-Fall%29%E2%80%99&author=H.%20V.%20Abeywickrama&author=B.%20A.%20Jayawickrama&author=Y.%20He&author=E.%20Dutkiewicz&publication_year=2018b&book=%E2%80%982018%20IEEE%2088th%20Vehicular%20Technology%20Conference%20%28VTC-Fall%29%E2%80%99
https://scholar.google.com/scholar_lookup?title=The%20Simple%20Science%20of%20Flight%2C%20Revised%20and%20Expanded%20Edition%3A%20From%20Insects%20to%20Jumbo%20Jets&author=H.%20Tennekes&publication_year=2009&book=The%20Simple%20Science%20of%20Flight%2C%20Revised%20and%20Expanded%20Edition%3A%20From%20Insects%20to%20Jumbo%20Jets
https://scholar.google.com/scholar_lookup?title=%E2%80%98International%20Conference%20on%20Information%20Systems%20Architecture%20and%20Technology%E2%80%99&author=A.%20Thibbotuwawa&author=P.%20Nielsen&author=B.%20Zbigniew&author=G.%20Bocewicz&publication_year=2018a&book=%E2%80%98International%20Conference%20on%20Information%20Systems%20Architecture%20and%20Technology%E2%80%99

4/29/24, 3:51 PM

Challenges of using UAVs to enhance the quality of 5G network-survey | AIP Conference Proceedings | AIP Publishing
31. Demir, E., Bekta,s, T. & Laporte, G. (2014), ‘A review of
recent research on green road freight transportation’, European
jJournal of operational research 237(3), 775—-793.
https://doi.org/10.1016/j.ejor.2013.12.033
Google Scholar  Crossref

32. Zhang, J., Campbell, J. F., Sweeney I, D. C. & Hupman, A.
C. (2021), ‘Energy consumption models for delivery drones: A
comparison and assessment’, Transportation Research Part D:
Transport and Environment 90, 102668.
https://doi.org/10.1016/j.trd.2020.102668

Google Scholar  Crossref

33. Tennekes, H. (2009), The Simple Science of Flight, Revised
and Expanded Edition: From Insects to Jumbo Jets, MIT press.
Google Scholar

34. Alyassi, R., Khoniji, M., Chau, S. C.-K., Elbassioni, K.,
Tseng, C.-M. & Karapetyan, A. (2017), ‘Autonomous recharging
and flight mission planning for battery-operated autonomous
drones’, arXiv preprint arXiv:1703.10049.

35. Chen, Y., Baek, D., Bocca, A., Macii, A., Macii, E. &
Poncino, M. (2018), A case for a battery-aware model of drone
energy consumption, in 2018 IEEE International
Telecommunications Energy Conference (INTELEC)’, IEEE, pp.
1-8.

Google Scholar

36. Pedram Beigi, Mohammad Sadra Rajabi, Sina Aghakhani,
An Overview of Drone Energy Consumption Factors and Models,
arxiv logo>eess> arXiv:2206.10775v2,2022.

37. Muktar Yahuza et al, Internet of Drones Security and
Privacy Issues: Taxonomy and Open Challenges, DOI
https://doi.org/10.1109/ACCESS.2021.3072030, IEEE Access,
2017.

Google Scholar  Crossref

38. J. Euchi, “Do drones have a realistic place in a pandemic
fight for delivering medical supplies in healthcare systems
problems,” Chin. J. Aeronaut, 2020, doi:
https://doi.org/10.1016/j.cja.2020.06.006.

Google Scholar

https://pubs.aip.org/aip/acp/article-abstract/3092/1/040019/3270023/Challenges-of-using-UAVs-to-enhance-the-quality-of 6/8


https://doi.org/10.1016/j.ejor.2013.12.033
https://scholar.google.com/scholar_lookup?title=A%20review%20of%20recent%20research%20on%20green%20road%20freight%20transportation&author=E.%20Demir&author=T.%20Bekta%C2%B8s&author=G.%20Laporte&publication_year=2014&journal=European%20journal%20of%20operational%20research&volume=237&pages=775-793
http://dx.doi.org/10.1016/j.ejor.2013.12.033
https://doi.org/10.1016/j.trd.2020.102668
https://scholar.google.com/scholar_lookup?title=Energy%20consumption%20models%20for%20delivery%20drones%3A%20A%20comparison%20and%20assessment&author=J.%20Zhang&author=J.%20F.%20Campbell&author=D.%20C.%20Sweeney&author=A.%20C.%20Hupman&publication_year=2021&journal=Transportation%20Research%20Part%20D%3A%20Transport%20and%20Environment&volume=90&pages=102668
http://dx.doi.org/10.1016/j.trd.2020.102668
https://scholar.google.com/scholar_lookup?title=The%20Simple%20Science%20of%20Flight%2C%20Revised%20and%20Expanded%20Edition%3A%20From%20Insects%20to%20Jumbo%20Jets&author=H.%20Tennekes&publication_year=2009&book=The%20Simple%20Science%20of%20Flight%2C%20Revised%20and%20Expanded%20Edition%3A%20From%20Insects%20to%20Jumbo%20Jets
http://arxiv.org/abs/arXiv:1703.10049
https://scholar.google.com/scholar_lookup?title=%E2%80%982018%20IEEE%20International%20Telecommunications%20Energy%20Conference%20%28INTELEC%29%E2%80%99&author=Y.%20Chen&author=D.%20Baek&author=A.%20Bocca&author=A.%20Macii&author=E.%20Macii&author=M.%20Poncino&publication_year=2018&book=%E2%80%982018%20IEEE%20International%20Telecommunications%20Energy%20Conference%20%28INTELEC%29%E2%80%99
http://arxiv.org/abs/arXiv:2206.10775v2
https://doi.org/10.1109/ACCESS.2021.3072030
https://scholar.google.com/scholar_lookup?title=Internet%20of%20Drones%20Security%20and%20Privacy%20Issues%3A%20Taxonomy%20and%20Open%20Challenges&author=Muktar%20Yahuza&publication_year=2017&book=Internet%20of%20Drones%20Security%20and%20Privacy%20Issues%3A%20Taxonomy%20and%20Open%20Challenges
http://dx.doi.org/10.1109/ACCESS.2021.3072030
https://doi.org/10.1016/j.cja.2020.06.006
https://scholar.google.com/scholar_lookup?title=Do%20drones%20have%20a%20realistic%20place%20in%20a%20pandemic%20fight%20for%20delivering%20medical%20supplies%20in%20healthcare%20systems%20problems&author=J.%20Euchi&publication_year=2020&journal=Chin.%20J.%20Aeronaut&volume=&pages=

4/29/24, 3:51 PM Challenges of using UAVs to enhance the quality of 5G network-survey | AIP Conference Proceedings | AIP Publishing
39. E. Dahlman and K. Lagrelius, “A Game of Drones: Cyber
Security in UAVs,” ed, 2019.
Google Scholar

40. A. Almulhem, “Threat modeling of a multi-UAV system,”
Transportation Research Part A: Policy and Practice, vol. 142,
pp. 290-295, 2020, doi: https://doi.org/10.1016/j.tra.2020.11.004

Google Scholar  Crossref

41. B. Bera, D. Chattaraj, and A. K. Das, “Designing secure
blockchain-based access control scheme in loT-enabled Internet
of Drones deployment,” Computer Communications, vol. 153, pp.
229-249, 2020, doi:
https://doi.org/10.1016/j.comcom.2020.02.011.

Google Scholar  Crossref

42. B. Bera, A. K. Das, and A. K. Sutrala, “Private
blockchainbased access control mechanism for unauthorized
UAV detection and mitigation in Internet of Drones environment,”
Computer Communications, vol. 166, pp. 91-109, 2021, doi:
https://doi.org/10.1016/j.comcom.2020.12.005.

Google Scholar  Crossref

This content is only available via PDF.

©2024 Authors. Published by AIP Publishing.

You do not currently have access to this content.

Sign in

Don't already have an account? Register

Sign In

Username Sign in via your Institution

Sign in via your Institution

https://pubs.aip.org/aip/acp/article-abstract/3092/1/040019/3270023/Challenges-of-using-UAVs-to-enhance-the-quality-of 718


https://scholar.google.com/scholar_lookup?title=&author=E.%20Dahlman&author=K.%20Lagrelius&publication_year=2019&journal=A%20Game%20of%20Drones%3A%20Cyber%20Security%20in%20UAVs&volume=&pages=
https://doi.org/10.1016/j.tra.2020.11.004
https://scholar.google.com/scholar_lookup?title=Threat%20modeling%20of%20a%20multi-UAV%20system&author=A.%20Almulhem&publication_year=2020&journal=Transportation%20Research%20Part%20A%3A%20Policy%20and%20Practice&volume=142&pages=290-295
http://dx.doi.org/10.1016/j.tra.2020.11.004
https://doi.org/10.1016/j.comcom.2020.02.011
https://scholar.google.com/scholar_lookup?title=Designing%20secure%20blockchain-based%20access%20control%20scheme%20in%20IoT-enabled%20Internet%20of%20Drones%20deployment&author=B.%20Bera&author=D.%20Chattaraj&author=A.%20K.%20Das&publication_year=2020&journal=Computer%20Communications&volume=153&pages=229-249
http://dx.doi.org/10.1016/j.comcom.2020.02.011
https://doi.org/10.1016/j.comcom.2020.12.005
https://scholar.google.com/scholar_lookup?title=Private%20blockchainbased%20access%20control%20mechanism%20for%20unauthorized%20UAV%20detection%20and%20mitigation%20in%20Internet%20of%20Drones%20environment&author=B.%20Bera&author=A.%20K.%20Das&author=A.%20K.%20Sutrala&publication_year=2021&journal=Computer%20Communications&volume=166&pages=91-109
http://dx.doi.org/10.1016/j.comcom.2020.12.005
https://pubs.aip.org/my-account/register?siteId=1000005&returnUrl=https%3a%2f%2fpubs.aip.org%2faip%2facp%2farticle-abstract%2f3092%2f1%2f040019%2f3270023%2fChallenges-of-using-UAVs-to-enhance-the-quality-of
https://pubs.aip.org/institutional-login?returnUrl=https%3a%2f%2fpubs.aip.org%2faip%2facp%2farticle-abstract%2f3092%2f1%2f040019%2f3270023%2fChallenges-of-using-UAVs-to-enhance-the-quality-of

4/29/24, 3:51 PM Challenges of using UAVs to enhance the quality of 5G network-survey | AIP Conference Proceedings | AIP Publishing

Password

Reset password
Register

Pay-Per-View Access
$40.00

https://pubs.aip.org/aip/acp/article-abstract/3092/1/040019/3270023/Challenges-of-using-UAVs-to-enhance-the-quality-of 8/8


https://pubs.aip.org/my-account/reset-password
https://pubs.aip.org/my-account/register?siteId=1000005&returnUrl=https%3a%2f%2fpubs.aip.org%2faip%2facp%2farticle-abstract%2f3092%2f1%2f040019%2f3270023%2fChallenges-of-using-UAVs-to-enhance-the-quality-of
https://pubs.aip.org/store/add/3270023/3

