
1. Home   
2. Conference Proceedings of ICDLAIR2019   
3. Conference paper 

Unmanned Vehicle Model Through 
Markov Decision Process for Pipeline 
Inspection 

 Conference paper 

 First Online: 09 February 2021 

 pp 317–329 

 Cite this conference paper 

Conference Proceedings of ICDLAIR2019(ICDLAIR 2019) 

 Chika O. Yinka-Banjo,  

 Mary I. Akinyemi,  

 Charity O. Nwadike,  

 Sanjay Misra,  

 Jonathan Oluranti &  

 Robertas Damasevicius  

Part of the book series: Lecture Notes in Networks and 
Systems ((LNNS,volume 175)) 
Included in the following conference series: 

 International Conference on Deep Learning, Artificial Intelligence and 
Robotics 



 370 Accesses 
 2 Citations 

Abstract 

Frequent inspection and proactive monitoring are crucial in monitoring the 
health of a pipeline else, leakages because of inner corrosion, pipeline wear 
out or vandalism of pipeline may lead to loss of lives and properties. This 
research addresses the challenges or limitations of pipeline inspection 
methods. We demonstrated how a simulation of pipeline inspection can be 
managed by Markov decision process (MDP). The proposed policy selection 
was controlled by an algorithm that manages how the mobile agent 
(unmanned ground vehicle) responds to observed conditions of the pipes in its 
immediate vicinity. Based on various simulated experiments the ground 
vehicle correctly detects defects in pipes without false alarm and stores details 
for the maintenance team to carry out necessary actions. The size of pipeline 
corrosion was measured by two different robots. Statistical tests were hence 
conducted to compare the performance of the 2 robots. The result show that 
variation in the size of corrosion for both robots is not statistically difference. 

 This is a preview of subscription content, log in via an institution  to check 
access. 

Similar content being viewed by others 

 
Intelligent Inspection for Pipeline System 

Chapter © 2023 

 
Towards Autonomous Surveying of Underground Mine Using MAVs 

Chapter © 2019 

 
A survey on wireless in-pipe inspection robotics 

Article 06 May 2024 



References 

1. Agwu, O.A.: The op eleven challenges facing the exploration and 
production industry in Nigeria. Int. J. Res. Eng. Technol. v(6), 203–204 
(2016) 

Google Scholar  

2. Al-Hajry, H.: Design and testing of pipeline inspection robot. Int. J. Eng. 
Innov. Res. 2(4), 319 (2013) 

Google Scholar  

3. Center, N.R.: Pipeline Inspection (2014). https://www.nde-
ed.org/AboutNDT/SelectedApplications/PipelineInspection/PipelineInsp
ection.htm 

4. Chang, Y.L.: Pipeprobe: mapping spatial layout of indoor water 
pipelines. In: Mobile Data Management: Systems, Services and 
Middleware, MDM 2009, pp. 391–392. IEEE (2009) 

Google Scholar  

5. Chijioke, A.-N.: 
NetNaiga. https://www.netnaija.com/forum/general/news/25353-buhari-
set-visit-niger-delta-june-2-flag-clean-ogoni-land. Accessed 12 Sept 
2016 

6. Chraim, F.E.: Wireless gas leak detection and localization. IEEE Trans. 
Ind. Inform. xii(2), 768–779 (2016) 

Google Scholar  

7. Jin, Y., Eydgahi, A.: Monitoring of distributed pipeline systems by 
wireless sensor networks, Maryland (2008). ISBN 

Google Scholar  

8. Kim, J.-H.: Sensor-based autonomous pipeline monitoring robotic 
system (2011) 

Google Scholar  



9. Beller, M.: Inspection of challenging pipelines. In: Pipeline Technology 
Conference, Berlin (2017) 

Google Scholar  

10. Mulder, J., Wang, X., Ferwerda, F., Cao, M.: Mobile sensor 
networks for inspection tasks in harsh. Sensors X(3), 1600–1611 (2010) 

Google Scholar  

11. Nawaz, F.: Remote pipeline monitoring using wireless sensor 
networks. J. Netw. Technol., v11(4), 113 (2016) 

Google Scholar  

12. Safety, E.: Ultrasonic devices improve gas leak detection in 
challenging environments. In: World Oil, pp. 133–135 (2014) 

Google Scholar  

13. Stoianov, I.N.: PIPENET: a wireless sensor network for pipeline 
monitoring. In: Information Processing in Sensor Networks, pp. 264–
273. IEEE (2007) 

Google Scholar  

14. Tsang, K.: Guest editorial industrial wireless networks: 
applications, challenges, and future directions. xii(2), 755–757 (2016) 

Google Scholar  

15. Zhang, L.D.: The design of natural gas pipeline inspection robot 
system. In: Information and Automation, pp. 843–846 (2015) 

Google Scholar  

16. Saranga, K.A., Xu, H.: Adaptive maintenance policies for aging 
devices using a Markov decision process. IEEE Trans. Power 
Syst. 28(3), 3194–3203 (2013) 

Google Scholar  

17. Kallen, M.J.: Markov processes for maintenance optimization of 
civil infrastructure in the Netherlands. Ph.D. thesis, Delft University of 
Technology, Delft (2007) 



Google Scholar  

18. Iheme, P., Omoregbe, N., Misra, S., Ayeni, F., Adeloye, D.: A 
decision support system for pediatric diagnosis. In: Innovation and 
Interdisciplinary Solutions for Underserved Areas, pp. 177–185. 
Springer, Cham (2017) 

Google Scholar  

19. Adewumi, A., Taiwo, A., Misra, S., Maskeliunas, R., 
Damasevicius, R., Ahuja, R., Ayeni, F.: A unified framework for outfit 
design and advice. In: Data Management, Analytics and Innovation, pp. 
31–41. Springer, Singapore (2020) 

Google Scholar  

20. Jonathan, O., Misra, S., Ibanga, E., Maskeliunas, R., 
Damasevicius, R., Ahuja, R.: Design and implementation of a mobile 
webcast application with Google analytics and cloud messaging 
functionality. J. Phys.: Conf. Ser. 1235(1), 012023 (2019) 

Google Scholar  

Download references 

Acknowledgment 

The authors gratefully acknowledge the financial support of Covenant 
University, African Institute for Mathematical sciences (AIMS) Alumni small 
research grant (AASRG), the Organisation for Women in Science for the 
Developing World (OWSD), and L’oreal-Unesco for Women in Science. 

Author information 

Authors and Affiliations 

1. University of Lagos, Lagos, Nigeria 
Chika O. Yinka-Banjo, Mary I. Akinyemi & Charity O. Nwadike 

2. Covenant University, Ota, Nigeria 
Sanjay Misra & Jonathan Oluranti 

3. Kaunas University of Technology, Kaunas, Lithuania 
Robertas Damasevicius 



Corresponding author 

Correspondence to Sanjay Misra . 

Editor information 

Editors and Affiliations 

1. Malaviya National Institute of Technology (MNIT), Jaipur, 
Rajasthan, India 
Meenakshi Tripathi 

2. Malaviya National Institute of Technology (MNIT), Jaipur, 
Rajasthan, India 
Sushant Upadhyaya 

Rights and permissions 

Reprints and permissions 

Copyright information 

© 2021 The Author(s), under exclusive license to Springer Nature Switzerland 
AG 

About this paper 

Cite this paper 

Yinka-Banjo, C.O., Akinyemi, M.I., Nwadike, C.O., Misra, S., Oluranti, J., 
Damasevicius, R. (2021). Unmanned Vehicle Model Through Markov Decision 
Process for Pipeline Inspection. In: Tripathi, M., Upadhyaya, S. (eds) 
Conference Proceedings of ICDLAIR2019. ICDLAIR 2019. Lecture Notes in 
Networks and Systems, vol 175. Springer, Cham. https://doi.org/10.1007/978-
3-030-67187-7_33 

Download citation 

 .RIS 
 .ENW 
 .BIB 

 DOIhttps://doi.org/10.1007/978-3-030-67187-7_33 
 Published09 February 2021 



 Publisher NameSpringer, Cham 
 Print ISBN978-3-030-67186-0 
 Online ISBN978-3-030-67187-7 
 eBook PackagesEngineeringEngineering (R0) 

Publish with us 

Policies and ethics 

Access this chapter 

Log in via an institution  

Chapter 
EUR 29.95 

Price includes VAT (Nigeria) 

 Available as PDF 
 Read on any device 
 Instant download 
 Own it forever 

Buy Chapter 
eBook 

EUR 42.79 
Softcover Book 

EUR 49.99 
Tax calculation will be finalised at checkout 

Purchases are for personal use only 
Institutional subscriptions  

 Sections 

  

165.73.223.224 

Covenant University Ota (3006481499) 

 
© 2024 Springer Nature 



 
 


