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Objective

The objective is to design a mechanism that can climb a wooden 

utility pole and check its structural integrity 
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Past Work  

• Motivation
• Safety of linemen 

• Key Goals
• Ascend and descend a wooden utility pole 

• Detect rot within the pole 

• Interface the readings to the linemen 

• Functional Decomposition 

• Rapid Prototype 1 and 2
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Rapid Prototype One
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• Using a bicycle climber overall frame 
structure

• Large frame when built to suit a utility 
pole diameter  

• A heavier load is beneficial to the design
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Rapid Prototype Two

• Triangular frame allows for a simple 
prototype

• Easily opens and closes around utility 
poles of varying diameter

• Provides area to mount sensors and 
motors
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Targets and Metrics

Mission critical
• Traverse utility pole

• Detect rot

• Interface data
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Concept Generation 

• Biomimicry• Crapshoot • Scamper
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• Morphological 

Chart 

Mathew Crespo



Department of Computer & Electrical Engineering

Department of Mechanical Engineering

High Fidelity: Triangle Climber
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Triangular Aluminum Frame

3 Motorized wheels

Ground Penetrating Radar
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High Fidelity: Roller Coaster Gripper
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Roller Coaster Clamping

2 Active 4 Passive Wheels

Ground Penetrating Radar
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High Fidelity: Batmobile Climber
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Actuated Mobile Frame

4 Motorized wheels

Ground Penetrating Radar



Department of Computer & Electrical Engineering

Department of Mechanical Engineering

Medium Fidelity Ideas  

Bicycle Climber 

• Counterweight design to 
provide wheel traction 

• Fast mount onto pole

Serpentine Climber 

• Rolling wheels used to 
contour pole 

• Easily contorts to any size
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Concept Selection 

• Pugh Matrices• Binary Pairwise • House of Quality 
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Binary Pairwise Comparison 

• Evaluation Criteria Hierarchy
• Rot Detection

• Ability to Climb

• OSHA Test Standards

• Data Interface

• Portability

• Modularity
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House of Quality 

• Impactful Engineering 
Characteristics

1. Stability

2. Safety

3. Maneuverability

4. Speed
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Pugh Matrix (Iteration 1)

Variable Arm 
Climber

Rollercoaster 
Gripper

Counter-
Weight 

Triangle Hybrid

Serpent Robot
Hybrid Bike 

Design

Triangle 
Climber

Batmobile 
Climber

Bike Climber

Variable Arm 
Climber

Rollercoaster 
Gripper

Batmobile 
Climber

Serpent Robot
Hybrid Bike 

Design

Triangle 
Climber

Counter-
Weight 

Triangle Hybrid
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Pugh Matrix (Final Iteration)

Batmobile 
Climber

Triangle ClimberTriangle Climber
Variable Arm 

Climber

Rollercoaster Gripper

Variable Arm 
Climber

Winner

Batmobile 
Climber
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Winning Concept

• Triangle Climber
• Modularity

• Stability

• Easy to use

• Variable Climbing

Clamp
Motor 
Mount

Wheels

Frame

DC motor
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Future Work 
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Motorize 
Prototype 2 

Test automated 
climbing ability

Make necessary 
adjustments 

Develop sensor 
housing 

Retest climbing 
ability 

Mathew Crespo
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Questions
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Sources

• https://www.slunglow.org/event/new-show-cap-pie/

• https://journalnow.com/archive/so-metal-the-world-of-metal-detecting-is-changing-and-north-carolina-is-home-
to/article_7bb241c8-ecac-11e6-a1f4-7f1a74729de1.html

• https://www.onlinewebfonts.com/icon/546768

• https://www.flaticon.com
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Appendix 

• The following slides have supporting information 
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Analytical Hierarchy Process - AHP

• Pairwise Matrix

• Normalized Pairwise Matrix

• Criteria Weights

• Weighed Sum Vector

• Consistency Vector
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AHP Chart
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AHP 2
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HOC
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Pugh Chart 1
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Pugh Chart 2
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Project Management
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# Most Important Points

1. The quick brown fox jumps over the lazy dog. 

2. The quick brown fox jumps over the lazy dog. 

3. The quick brown fox jumps over the lazy dog. 

4. The quick brown fox jumps over the lazy dog. 

5. The quick brown fox jumps over the lazy dog. 

6. The quick brown fox jumps over the lazy dog. 
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Lessons Learned
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Reference

42



Department of Computer & Electrical Engineering

Department of Mechanical Engineering

Questions (be sure to design your 
own)
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Backup Slides
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