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Project Overview



Project Overview

● Sewer CCTV inspections are lacking in objectivity and 

reliability    (up to 25% of defects missed according to Dirksen J. et al, 2013) 

● Decision Making process relies on flawed

inspection reports

● Recent advances in Machine Learning 

provide opportunities

● Plenty of data is available: CCTV footage and reports

● Investigate possibility of more sophisticated sensors



Project Overview

● Given large amounts of such data, 

Can we learn by example?

● How much data is enough?

● What other sensory data is interesting?

(3D camera, laser profile scanner, etc.)

● To what degree do more reliable defect 

classifications lead to better decision making?



Recent Work:

A defect classification methodology for sewer 
image sets with convolutional neural networks



Recent Work - Data

Image data (~2.2 million) Reports (30 in 12 municipalities)



● We train a Neural Network to classify footage

● Some methodological groundwork was needed first

○ Classifiers were often trained and tested on 50/50 datasets

○ Quality metrics used (accuracy) do not translate to 

operational impact

○ Division into training and test set can lead to data leakage

○ Use of human-operated camera footage biases classifier

Recent Work - Challenges



● Classifiers must be tested on realistic ratios (~1% defects)

(Training on realistic ratios might improve performance)

● Because of high costs of false negatives,

It makes more sense to report FP at set FN rates.

● Dividing dataset into inspections prevents the same pipe

Appearing in both training and test set

● Footage of zooming, panning, rotating, by a human 

operator is not part of our dataset

Recent Work - Solutions



● The usefulness of a classifier depends largely on 

interpretability of its output.

● Our validation methodology translates directly into 

operational impact.

● Fully-automated classification is not possible yet, but our 

work pushes that boundary.

● The proposed classifier can reduce the images that 

require review by 60.5%.

Recent Work - Conclusions



Upcoming Steps



Upcoming Steps

● Multi-Sensor measurements

○ Stereo Vision/RGB-D

○ Laser Profiler

● Linking Defects to Performance

● Quantify Improvement in Data Quality

● Link data quality to better Decision Making



Conclusion



Conclusion

● SewerSense aims to automate (parts of) sewer inspections

● Groundwork for automated classification of defects in 

sewer pipes has been prepared

● Investigation into Multi-Sensor Data is starting

● Implications on a higher level than operational require 

more research



Thank you.


