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Research 

My research is focussed on the use of earth observation and in-situ sensor monitoring to assess the safety, 

performance and resilience of the built environment. My PhD used InSAR (interferometric synthetic aperture radar) 

millimetre-scale measurements to monitor bridges and other structural assets over time. My current research builds 

on this work, and moves into other forms of satellite monitoring as well as large scale data analysis for multimodal 

data assessment (fusion of different types of heterogeneous data sources). The research in multidisciplinary in 

nature and involves civil/structural engineering, signal processing, and information engineering. Applications 

include monitoring cities, post disaster damage assessment, and environmental applications (e.g. soil moisture 

monitoring) which are linked to the monitoring of sustainable development goals. 

This work has continued the collaborations I established with the Satellite Applications Catapult, the German 

Aerospace Center (DLR) and the new collaborations I formed as part of my Fellowship with UiT the Arctic University 

of Norway and Prof Mark Girolami in the Engineering Department, drawing on their expertise in data analysis 

methods to further multimodal data analysis studies. This includes co-supervision of students, the publication of 

journal papers and the intention to apply for grant funding in the next academic year. I continue to work with asset 

owners and end users, such as High Speed 2 as well as those involved in post disaster damage response and 

assessment (e.g. UN Habitat, SARAID). The Cambridge Centre for Earth Observation was founded between 

various departments (e.g. Geography, Conservation Group, British Antarctic Survey, etc) and I am the primary 

representative from the Engineering Department.  

Supervision 

Postdoctoral researchers:  

I am currently line managing and supervising a Senior Research Associate in the Engineering Department and co-

supervising to Research Associates at Leeds University.  

PhD students:  

 

• Student 1 (started in October 2021): funded by EPSRC to investigate use of automatic learning, geometric 

deep learning and/or probabilistic topic models to address multimodal data challenges;  

• Student 2 (started in January 2021): funded by the Cambridge Trust and University of Central Asia to 

investigate how spatial and technological information can inform the stakeholder process in helping to 

achieve more resilient communities in disaster-prone areas, such as the mountainous regions of Pakistan. 

• Student 3: (MRes started in October 2021): currently in his MRes year before starting his PhD as part of 

the Future Infrastructure and Built Environment: Resilience in a Changing World (FIBE2) Centre for 

Doctoral Training (CDT) programme (https://www.fibe-cdt.eng.cam.ac.uk/) to study use of satellite 

monitoring to track sustainable development goals. He has developed his work around flooding and multi-

hazard scenarios.  

Masters students: 

 

• Student 1: “Graph-based data analysis for multisource information extraction to study global climate 

impacts” – co-supervised with Associate Professor Andrea Marinoni, UiT the Arctic University of Norway; 

looking at satellite air quality monitoring datasets to extract trends and work on forecasting models. 

• Student 2: ““Graph-based data analysis for multisource information extraction to study global climate 

impacts” – co-supervised with Associate Professor Andrea Marinoni, UiT the Arctic University of Norway; 

looking at the use of Kalman filters for analysis and learning transfer for prediction. 

• Student 3: “Satellite displacement sensing to monitor the influence of tunnelling under heritage structures” 

– co-supervised with Associate Prof Sinan Acikgoz, University of Oxford, this student has used coding to 

develop a flexible model to predict tunnel settlement and is comparing these predicted deformations to 

large scale datasets from in-situ measurements and thousands of satellite time-series measurement 

locations. 

In addition I supported an Associate Professor colleague in the Engineering Department work towards taking 

their Chartered Engineering exam (including signing their application), which he passed successfully. 

https://www.fibe-cdt.eng.cam.ac.uk/


Teaching 

• Newnham IA supervisor for structures  

• Director of Studies – Newnham IA Engineering  

Undergraduate teaching 

• Course Leader & Lecturer for 2P8 Civil-Environmental 2nd Year Elective (Cambridge, 2019-

present): This is a module comprising 14 lectures over 4 weeks, with the aim of inspiring the 

undergraduates (to date studying all subjects in General Engineering) to select modules within the civil-

environmental division. I have supported this module with increasing levels of responsibility over the last 

three academic years: 

o 2020: I provided the lectures on concrete design and arranged a ‘career pathways’ with 

external speakers for the course. 

o 2021: I am leading the re-design and change of delivery of this module, including the addition 

of data analysis for “smart infrastructure”  http://teaching.eng.cam.ac.uk/content/engineering-

tripos-part-ib-2p8-civil-and-structural-engineering-2021-22  

New course development of 2P8 The new structure involves combining taught theory with practical 

exercises and design session. It includes a case study with data from real projects, and guest speakers 

from industry to talk about career pathways and bring the topic to life. Compared to the previous course, 

I have also added a section on data-driven engineering, which is becoming increasingly important 

across all engineering disciplines. 

• Lecturer/Demonstrator for IA Structural Design Course (Cambridge, 2019-present): This is run in 

cohorts of 30 first year students who work in pairs to design, manufacture and test (to destruction) a 

metal structure to carry given loads at minimum cost. Each year I lead one of these cohorts with 

teaching and assessment of the students. 

Postgraduate teaching 

• Lecturer for 4D10 Structural Steelwork module (Cambridge, 2020-present): This course for 4th year 

Engineering students and postgraduates focusses on structural analysis and practical design of 

steelwork: http://teaching.eng.cam.ac.uk/content/engineering-tripos-part-iib-4d10-structural-steelwork-

2020-21 

Grant and funding applications 

In addition to funding supported by SMRS. 

April 2022: EPSRC “Microblast” application submitted together with academics at the University of Sheffield. 

The overall aim of MicroBlast is to provide a step-change in our ability to measure, understand, and predict blast 

loading effects and their consequences, in complex environments over a range of scales, such as cityscapes and 

crowded building foyers. My contribution relates to the post-disaster damage assessment work I was involved in 

as part of the Beirut Blast in 2020. 

November 2021: High Speed 2 (HS2) Industry Innovation Grant awarded to myself (as academic), 

construction joint venture EKFB (for site installations) and Sixense (as satellite partner company) for remote and 

in-situ monitoring of rural areas concerned with settlement, ground heave and landslides. This research is using 

satellite InSAR (interferometric synthetic aperture radar) to study and monitor ground effects, developing suitable 

corner reflectors to improve monitoring, and compare InSAR measurements with in-situ measurements and 

surveying to assess suitability of research to be used in practice by HS2 in the future. The total value of the 

innovation contract is £200,000 but materials and commercial satellite data (approx. £100k) are being purchased 

directly by the construction partner EKFB managing the contract from HS2, with the award directly to the 

university being: Value £21,000 

October 2021: Institution of Structural Engineers’ (IStructE) EEFIT (Earthquake Engineering Field 

Investigation Team) Research Grant for short-term projects that will benefit earthquake (and related) risk 

mitigation and post-disaster reconnaissance efforts; I am using this for data collection in the field following 

disaster events. Value: £1,500 

  

http://teaching.eng.cam.ac.uk/content/engineering-tripos-part-ib-2p8-civil-and-structural-engineering-2021-22
http://teaching.eng.cam.ac.uk/content/engineering-tripos-part-ib-2p8-civil-and-structural-engineering-2021-22
http://teaching.eng.cam.ac.uk/content/engineering-tripos-part-iib-4d10-structural-steelwork-2020-21
http://teaching.eng.cam.ac.uk/content/engineering-tripos-part-iib-4d10-structural-steelwork-2020-21


Publications during this period 

 

JOURNAL PUBLICATION 
 

Selvakumaran, S., Sadeghi, Z., Collings, M., Rossi, C., Wright, T., and Hooper, A. (2022): Comparison of in 

situ and interferometric synthetic aperture radar monitoring to assess bridge thermal expansion. Proceedings 

of the Institution of Civil Engineers - Smart Infrastructure and Construction. Published ahead of print: 

https://doi.org/10.1680/jsmic.21.00008 

 
Accepted to be published: 
 
Kelevitz, K., Wright, T.J., Hooper, A., and Selvakumaran, S., (): Novel corner-reflector array application in 
essential infrastructure monitoring. Submitted August 2021 to IEEE Transactions on Geoscience and Remote 
Sensing. 
 
Journal papers under review: 
 

• Marinoni, A., Chlaily, S., Khachatrian, E., Eltoft, T., Selvakumaran, S., Damoulas, T., Girolami, M., and Jutten, 
C. (): Enhancing ensemble learning and transfer learning in multimodal data analysis by adaptive dimensionality 
reduction. Submitted to Pattern Recognition.  

• Martin, G., Selvakumaran, S., Sadeghi, Z., Wright, T.J., Hooper, A.J, Marinoni, A., (): Monitoring of urban 
structures at city-scale through deep learning applied to InSAR time-series analysis. Submitted September 2021 
to IEEE Journal of Selected Topics in Applied Earth Observations and Remote Sensing 
 


