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Computer Vision Pipe Diameter Measurement Tool 

 
Overview 
Creep damage is a type of damage that occurs to pipes exposed to high  
heat and pressure. Air Products, a chemical manufacturer, operates many  
plants with pipes that are subject to creep.  Creep can be monitored by 
measuring the growth of the outer diameter of the pipe over a period of time.    
 

Objectives 
The group built a prototype tool that tracks its position along the pipe and captures images of the pipe 
from two angles. These images are run through a computer vision algorithm written by the group, which 
uses a mechanism similar to human eyes’ depth perception to construct a 3D model of the pipe and 
measure its outer diameter. 
 

Approach 
 Meet with Air Products and tour facility in order to accurately compile customer needs 

 Weigh the needs of the customer and determine the importance of different metrics 

 Analyse previous capstone group’s project from Spring 2014, which had the same goal 

 Examine literature for other examples of devices that measure the diameter of a pipe 

 Brainstorm several different measurement methods and structures that can fit them 

 Based on the weighted criteria, select a prototype that uses computer vision 

 Create CAD model of device prior to prototyping it using PVC pipe and Raspberry Pi computers 

 Test individual components thoroughly before assembling structure and doing integrated tests 
 

Outcomes 
The team was able to create the prototype 
and demonstrate it at the capstone 
showcase. 

 The sponsor, Air Products, may be able 
to cut in half their pipe inspection times. 

 With reliable, trackable data, Air 
Products will be able to quantify creep 
growth over time, potentially developing 
better models and inspection 
procedures. 

 Several other companies expressed 
interest in the feasibility of this device 
for measuring other cylindrical, moving 
objects. 
  

 

 


