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Overview

• Project Scope
• GPR Simulation
• Pole Classification AI
• Prototype Updates
• Future Work
• Summary
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Project Scope 

● Motivation:

○ Improve safety and reliability

○ Reduce resources needed to inspect poles

○ Increase inspection efficiency 

● Goal:

○ Automate and simplify pole health 

inspection process
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GPR Simulation

● gprMax

● Cross-section of utility 

pole 

● Scaled down by 2
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Simulation Results
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Control: Solid Pole (𝜖 = 2) Pole (𝜖 = 2) with Void (𝜖 = 20)
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Image Classification

• ImageAI library
• Python
• Tensorflow

• Inception v3 algorithm
• 2 classes: good & bad
• 100 experiments
• Dataset

• 200 training images
• 40 test images
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Training

Corie Cates 7



ELECTRICAL AND COMPUTER ENGINEERING

Testing

• Accurately 

determines good & 

bad poles

• Tested with a variety 

of  scenarios
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Testing

• Simulation Test 34

•  Solid Pole (𝜖 = 2)

• Test Results

• Good: 99.928087

• Bad: 0.071916
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Testing

• Simulation Test 35

•  Pole (𝜖 = 2) with 

centered void (𝜖 = 20)

• Test Results

• Good: 1.903430e-05

• Bad: 99.999976
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Testing

• Simulation Test 18

•  Pole (𝜖 = 2) with 

offcentered air pocket 

(𝜖 = 1)

• Test Results

• Good: 2.127279

• Bad: 97.872716
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Testing

• Simulation Test 54

•  Solid Pole (𝜖 = 6)

• Test Results

• Good: 98.765647

• Bad: 1.234355
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AI Adjustments

● Will need to change 

due to actual GPR 

results

● Retrain AI on good 

and bad sections of 

pole from FPL
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Prototype

• Major hardware 

components have 

been constructed

• Working on 

constructing 

subcomponents
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Hardware Subcomponents
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DC to DC Converter
12V DC to four levels of output DC voltages: 5 V, ±6 V, GND
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Hardware Subcomponents
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Amp1 Amp2
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Robot Construction

● Pythagoras’ Collar

● Aluminum based

● GPR located on side 

plate
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Future Work

• Construct complete prototype

• Add GPR component to ME 

robot

• Implement and adjust AI and 

GPR software

• Test and revise
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Summary 

● Developed a working image classification AI

● Building GPR subcomponents

● ME team has designed final robot prototype

● Start compiling all components together
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Questions?
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