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Figure 1 – Pioneer 2-DX 
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Figure 2 – Robotic Totaling Station 
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Figure 3 – CAD of Layout 
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House of Quality 

Figure 4 – House of Quality 
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Figure 5 – Concept A 

Figure 6 – Concept B 

Figure 7 – Concept C 



Requirements 
Functional 

Parameters 
Concepts Solution 

Functionality 

Marking 
Reach 

Inside of Robots Tires Outside of Robots Tires 

Marking 
Mechanism 

Belt Driven Manipulator Arm Rack & Pinion 

Ease of 
Operation 

Degrees of 
Freedom 

1 2 3 7 

# of Motors 1 2 3 4 

Lightweight 
Material 

Selection 
Aluminum Wood 

ABS  
Plastic 
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Figure 8 – Morphological Chart 



Customer 
Requirements 

Customer 
Importance 

Target Values Concept A Concept B Concept C 
Selected 
Concept 

Functionality 5 5 3 4 5 5 

Easy to Operate 3 4 5 3 3 4 

Light Weight 4 5 5 3 4 5 

Safety 5 5 4 5 4 5 

Price 1 4 5 2 4 4 

Durability 4 4 3 4 4 4 
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Figure 9 – Pugh Diagram 
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Figure 10 – Final Conceptual Design 
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CAD 
Text file of 

coordinates 

Robot Operating System 

Robotic Total 
Station 

Full Scale lines of the 
floor plan 

Marking Arm 
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CAD file 
List of 

coordinates  
Top level program  

Pioneer Movement and 
Marking 
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Figure 13 – Gantt Chart 
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