
Cross-bore analysis with 
70% reduction in review 
time & 100% accuracy.

CASE STUDY



The Situation
Automating cross-bore analysis: Crossing out waste and inefficiencies

To mitigate the risks of cross-bore incidents that create accidental conflicts and damage to utilities–
especially side sewer laterals–most US gas utilities have invested significant resources in CCTV sewer 
inspection programs. 

Figure 1. Examples of Cross Bores Found in CCTV Sewer Inspection
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The intended result:  
The capture of data on millions 
of miles of sewer pipes to protect 
communities and infrastructure.

These programs capture video of the networks of sewer collection pipes to identify previous cross-bores 
and support safer construction practices in new Horizontal Directional Drilling (HDD) gas installations.

The unintended result:  
Workflow bottlenecks and errors 
in data review.



The Problem
Too much tedious work, too many errors. 

Up to 20%
of pipe facts are not reported 
with manual analysis.

Traditionally, utilities task team members with watching thousands of 
hours of video inspections captured in the field. In addition to taking up 
valuable time and creating backlogs of work, this manual effort yields 
errors in the identification of pipe defects. 

To address both of these issues, SewerAI created a solution using 
artificial intelligence that lives up to the name. 
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The Solution
Automating success with AutoCode.™

AutoCode sewer assessment AI leverages 
artificial intelligence and machine learning 
algorithms to rapidly and accurately analyze 
sewer system data, including CCTV footage 
and sensor readings. By automating the 
assessment process, AI identifies structural 
defects, predicts maintenance needs, and 
prioritizes rehabilitation efforts. 
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Overall Process of AI-Assisted Cross-Bore Identification

Uncoded Inspection Video Video is Processed Using 
Proprietary AI-Model

AI Identifies Regions of 
Interest Where Cross-Bores 

May be Present

AI’s Predictions are Aggregated into 
Positive and Negative Windows

Positive Windows are 
Reviewed by NASSCO 

PACP Certified 
Operators

Manually Identify  
Cross-Bores in 

Positive Windows

Generate NASSCO Inspection 
Database with Cross-Bore Locations

	 Code	 Distance	 Position

	Access Point	 0ft	     –

	Obstruction	 15ft	                3 o’clock

	Access Point	 108ft	        –

Intruding



This automatic processing is followed by 
manual review of AutoCode’s predictions 
by NASSCO PACP™ certified reviewers to 
delete false positives and enable the entry of 
descriptors, modifiers, clock positions, and 
pipe cross section percentages.

Workflow for AI Output Review & Final Condition Assessment
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DATA INGESTION AUTOCODE INFERENCE™ MANUAL REVIEW
by certified & trained individual

CUSTOMER 
SUBMITTAL

ADDED TO CONDITION 
ASSESSMENT REPORT

WAS DEFECT DETECTED 
CORRECTLY?

DEFECT LABEL 
CORRECTED

X

The Solution
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Study specifics:

We selected 1,040 lateral inspection 
videos, 40 of which had known cross-
bores and 1,000 of which did not. The 
videos represented approximately 25,000 
linear feet of pipe data and had a total 
playback time of 64 hours. 

SewerAI has performed inspection data reviews for some of the largest utilities and inspection contractors 
in the United States. 

When a client presented us with the opportunity to validate AutoCode on cross-bore inspection videos, 
we were eager to demonstrate that greater efficiency with fewer errors could be part of the pipeline.

400K+
Total inspections completed with AutoCode™

TOTAL 
SURVEYS

130 MM
The people we are proud to help and serve

POPULATION 
SERVED

22,000mi
AutoCoded, stored, and managed in PIONEER™

MILES UNDER 
MANAGEMENT The process: 

1.	 All videos processed using SewerAI’s 
proprietary AI model, which had been 
specially calibrated to identify cross-
bores

2.	 AI’s predictions aggregated into video 
clips (a.k.a. Positive Windows)

3.	 Positive Windows manually reviewed 
by NASSCO PACP-certified technicians 
to identify the existence of cross-bores

The Solution

64 hrs
playback time

25K
linear feet of pipe data



The Results
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SewerAI 32 hours total

Faster. Better. More powerful.
SewerAI narrowed down the cross-bore search to 19 of the 
original 64 hours of footage, 30% of the original. Manual 
review of this 19 hours of footage took an additional 13 hours 
due to video loading time, the time re-review blurry video 
segments. 

Time needed to review the videos without AI was 108 hours. 

Manual (non AI) 108 hours total

32 hours   =   30% of 108 hours   =   70% reduction

By using SewerAI, the review time was reduced by 70%.



Additionally, SewerAI initially correctly identified 39 out of the 40 cross-bores (97.5%), which would 
later increase by continuing to train the AI with additional images of cross-bores, with a 100% recall 
for the AI-assisted process in its entirety. This is a nearly 20% improvement over manual methods. 
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SewerAI

The Results

97.5% accuracy with SAI
Manual (non AI)

80% accuracy

Bottom line:
SewerAI’s superior analysis speed and accuracy can help utilities improve workflows, reduce bottlenecks, 
eliminate the need to watch CCTV footage, and correctly report on defects–saving time, money, 
resources, and communities’ wellbeing. 



Inspect more pipe for less money. Reach out to see how quickly and easily you can exponentially 
increase your productivity and lower your costs, while increasing the accuracy of your data.

You’ve read the case study. 
Now become one.

Book a Call

https://www.sewerai.com/contact-us


References
ASCE (American Society of Civil Engineers). (2017). 2017 Infrastructure Report Card, ASCE, Reston, VA.

Caradot, N., Rouault, P., Clemens, F., and Cherqui, F. (2018). “Evaluation of uncertainties in sewer condition assessment.” Structure and Infrastructure 
Engineering, 14(2), 264-273.

Cheng, J. C., and Wang, M. (2018). “Automated detection of sewer pipe defects in closed-circuit television images using deep learning techniques.” 
Automat. in Constr., 95, 155-171.

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

EPA (Environmental Protection Agency). (2015). Condition Assessment of Underground Pipes, <https://www3.epa.gov/region1/sso/pdfs/condition-
assessment-underground-pipes.pdf>(December 1, 2020)

Haurum, J. B., and Moeslund, T. B. (2020). “A Survey on Image-Based Automation of CCTV and SSET Sewer Inspections.” Automation in Construction, 111

Kumar, S. S., Abraham, D. M., Jahanshahi, M. R., Iseley, D. T., and Starr, J. (2018). “Automated Defect Detection in Sewer Closed Circuit Television 
Inspections using Deep Convolutional Neural Networks.” Automation in Construction 91, 273 – 283.

Navab-Kashani, R., Gay, L., and Bayat, A. (2019). “Experimental and numerical study on production rate in sewer mainline video inspection.” Journal of 
Pipeline Systems Engineering and Practice, 10.1061/(ASCE)PS.1949-1204.0000373.

Malone, Michael S. (2002). The Valley of Heart’s Delight: A Silicon Valley Notebook 1963 - 2001. New York: John S. Wiley & Sons. p. xix. ISBN 
9780471201915. (July 28, 2020)


