
Machine learning and computer vision for urban drainage
inspections
Meijer, D.W.J.

Citation
Meijer, D. W. J. (2023, November 7). Machine learning and computer vision
for urban drainage inspections. Retrieved from
https://hdl.handle.net/1887/3656056
 
Version: Publisher's Version

License:
Licence agreement concerning inclusion of doctoral
thesis in the Institutional Repository of the University
of Leiden

Downloaded from: https://hdl.handle.net/1887/3656056
 
Note: To cite this publication please use the final published version (if
applicable).

https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/3656056


Bibliography
Ahrary, A. and Ishikawa, M. 2008. A fast stereo matching algorithm for sewer
inspection robots. IEEJ transactions on electrical and electronic engineering 3, 4, 441–448.

Ahrary, A., Tian, L., Kamata, S.-i., and Ishikawa, M. 2005. An autonomous
sewer robots navigation based on stereo camera information. In 17th IEEE International
Conference on Tools with Artificial Intelligence (ICTAI’05). IEEE, 6–pp.

Bahnsen, C. H., Johansen, A. S., Philipsen, M. P., Henriksen, J. W., Nasrollahi,
K., and Moeslund, T. B. 2021. 3d sensors for sewer inspection: A quantitative review
and analysis. Sensors 21, 7, 2553.

Baldi, P. and Hornik, K. 1989. Neural networks and principal component analysis:
Learning from examples without local minima. Neural networks 2, 1, 53–58.

Bengio, Y. 2012. Practical recommendations for gradient-based training of deep architec-
tures. In Neural networks: Tricks of the trade. Springer, 437–478.

Birchfield, S. and Tomasi, C. 1998. A pixel dissimilarity measure that is insensitive to
image sampling. IEEE Transactions on Pattern Analysis andMachine Intelligence 20, 4,
401–406.

Bishop, C. M. 2006. Pattern Recognition andMachine Learning (Information Science
and Statistics). Springer-Verlag, Berlin, Heidelberg.

Bradski, G. 2000. The OpenCV Library. Dr. Dobb’s Journal of Software Tools.

Brown, L. G. 1992. A survey of image registration techniques. ACM computing surveys
(CSUR) 24, 4, 325–376.

Chae, M. J. and Abraham, D. M. 2001. Neuro-fuzzy approaches for sanitary sewer
pipeline condition assessment. Journal of Computing in Civil engineering 15, 1, 4–14.

Chen, M., Shi, X., Zhang, Y., Wu, D., and Guizani, M. 2017. Deep features learn-
ing for medical image analysis with convolutional autoencoder neural network. IEEE
Transactions on Big Data.

Dalal, N. and Triggs, B. 2005. Histograms of oriented gradients for human detection.
In Computer Vision and Pattern Recognition, 2005. CVPR 2005. IEEE Computer Society
Conference on. Vol. 1. IEEE, 886–893.



136 Bibliography

Dirksen, J., Clemens, F., Korving, H., Cherqui, F., Le Gauffre, P., Ertl, T.,
Plihal, H., Müller, K., and Snaterse, C. 2013. The consistency of visual sewer
inspection data. Structure and Infrastructure Engineering 9, 3, 214–228.

Duran, O., Althoefer, K., and Seneviratne, L. D. 2007. Automated pipe de-
fect detection and categorization using camera/laser-based profiler and artificial neural
network. IEEE Transactions on Automation Science and Engineering 4, 1, 118–126.

European Committee for Standardization. 2003. En 13508-2: Condition of drain
and sewer systems outside buildings, part 2: Visual inspection coding system, european
norms.

Fang, X., Guo, W., Li, Q., Zhu, J., Chen, Z., Yu, J., Zhou, B., and Yang, H. 2020.
Sewer pipeline fault identification using anomaly detection algorithms on video sequences.
IEEE Access 8, 39574–39586.

Fischler, M. A. and Bolles, R. C. 1981. Random sample consensus: a paradigm for
model fitting with applications to image analysis and automated cartography. Communi-
cations of the ACM 24, 6, 381–395.

Goldberger, A. S. 1964. Classical Linear Regression, Econometric Theory. New York:
John Wiley & Sons.

Goodfellow, I., Bengio, Y., and Courville, A. 2016. Deep learning. Vol. 1. MIT
press Cambridge.

Gunatilake, A., Piyathilaka, L., Kodagoda, S., Barclay, S., and Vitanage,
D. 2019. Real-time 3d profiling with rgb-d mapping in pipelines using stereo camera
vision and structured ir laser ring. In 14th IEEE Conference on Industrial Electronics and
Applications (ICIEA). IEEE, 916–921.

Guo, W., Soibelman, L., and Garrett Jr, J. 2009. Automated defect detection for
sewer pipeline inspection and condition assessment. Automation in Construction 18, 5,
587–596.

Halfawy, M. R. and Hengmeechai, J. 2013. Efficient algorithm for crack detection
in sewer images from closed-circuit television inspections. Journal of Infrastructure
Systems 20, 2, 04013014.



137

Halfawy, M. R. and Hengmeechai, J. 2014. Automated defect detection in sewer
closed circuit television images using histograms of oriented gradients and support vector
machine. Automation in Construction 38, 1–13.

Haurum, J. B. and Moeslund, T. B. 2020. A survey on image-based automation of
cctv and sset sewer inspections. Automation in Construction 111, 103061.

Hecht, E. et al. 2002. Optics. Vol. 5. Addison Wesley San Francisco.

Hinton, G. E., Srivastava, N., Krizhevsky, A., Sutskever, I., and Salakhut-
dinov, R. R. 2012. Improving neural networks by preventing co-adaptation of feature
detectors.

Hirschmüller, H. 2005. Accurate and efficient stereo processing by semi-global match-
ing and mutual information. In IEEE Computer Society Conference on Computer Vision
and Pattern Recognition (CVPR’05). Vol. 2. IEEE, 807–814.

Hirschmüller, H. and Gehrig, S. 2009. Stereo matching in the presence of sub-pixel
calibration errors. In IEEEConference on Computer Vision and Pattern Recognition. IEEE,
437–444.

Hoo-Chang, S., Roth, H. R., Gao, M., Lu, L., Xu, Z., Nogues, I., Yao, J., Mol-
lura, D., and Summers, R. M. 2016. Deep convolutional neural networks for computer-
aided detection: Cnn architectures, dataset characteristics and transfer learning. IEEE
transactions on medical imaging 35, 5, 1285.

Howard, I. P. and Rogers, B. J. 2012. Perceiving in depth, Volume 2: Stereoscopic vision.
Oxford University Press.

Huynh, P., Ross, R., Martchenko, A., and Devlin, J. 2015. Anomaly inspection in
sewer pipes using stereo vision. In IEEE International Conference on Signal and Image
Processing Applications (ICSIPA). IEEE, 60–64.

Huynh, P., Ross, R., Martchenko, A., and Devlin, J. 2016. 3d anomaly inspection
system for sewer pipes using stereo vision and novel image processing. In IEEE 11th
Conference on Industrial Electronics and Applications (ICIEA). IEEE, 988–993.

IBAK Helmut Hunger GmbH & Co. KG. 2015. Panoramo® 3d optical pipeline scanner.
http://www.rapidview.com/panoramo_pipeline.html. Accessed: 2018-12-05.

http://www.rapidview.com/panoramo_pipeline.html


138 Bibliography

Koodtalang, W., Sangsuwan, T., and Noppakaow, B. 2018. A design of automated
inspections of both shape and height simultaneously based on stereo vision and plc. In 18th
International Conference on Control, Automation and Systems (ICCAS). IEEE, 1290–1294.

Krizhevsky, A. and Hinton, G. 2009. Learning multiple layers of features from tiny
images. https://www.cs.toronto.edu/~kriz/cifar.html.

Kumar, S. S., Abraham, D. M., Jahanshahi, M. R., Iseley, T., and Starr, J. 2018.
Automated defect classification in sewer closed circuit television inspections using deep
convolutional neural networks. Automation in Construction 91, 273–283.

Lazaros, N., Sirakoulis, G. C., and Gasteratos, A. 2008. Review of stereo vision
algorithms: from software to hardware. International Journal of Optomechatronics 2, 4,
435–462.

LeCun, Y., Cortes, C., and Burges, C. J. 1998. The MNIST database of handwritten
digits.
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Ojala, T., Pietikäinen, M., and Harwood, D. 1996. A comparative study of texture
measures with classification based on featured distributions. Pattern recognition 29, 1,
51–59.

Oquab, M., Bottou, L., Laptev, I., and Sivic, J. 2014. Learning and transferring
mid-level image representations using convolutional neural networks. In Proceedings of
the IEEE conference on computer vision and pattern recognition. 1717–1724.

Pearson, K. 1901. LIII. on lines and planes of closest fit to systems of points in space.
The London, Edinburgh, and Dublin PhilosophicalMagazine and Journal of Science 2, 11,
559–572.

Ro, Y. M., Kim, M., Kang, H. K., Manjunath, B., and Kim, J. 2001. MPEG-7
homogeneous texture descriptor. ETRI journal 23, 2, 41–51.

Russakovsky, O., Deng, J., Su, H., Krause, J., Satheesh, S., Ma, S., Huang, Z.,
Karpathy, A., Khosla, A., Bernstein, M. S., Berg, A. C., and Li, F. 2014. Imagenet
large scale visual recognition challenge. CoRR abs/1409.0575.

Russo, S., Disch, A., Blumensaat, F., and Villez, K. 2020. Anomaly detection
using deep autoencoders for in-situ wastewater systems monitoring data. arXiv preprint
arXiv:2002.03843.

Salvaggio, N. 2009. Basic photographic materials and processes. Taylor & Francis.



140 Bibliography

Shore, J. and Johnson, R. 1980. Axiomatic derivation of the principle of maximum
entropy and the principle of minimum cross-entropy. IEEE Transactions on information
theory 26, 1, 26–37.
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Koenraad A.; and van Vliet, Lucas J.
Normalization And Registration of Series of Fundus Photos in Longitudinal Screening
for Diabetic Retinopathy
In: Journal of Investigative Ophthalmology & Visual Science, Volume 53, Issue 14, 2012.

^ Adal, Kedir M.; Couvert, Rosalie; Meijer, Dirk W. J.; Martinez, José P.; Vermeer,
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