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Overview  
The team is tasked with designing, building, testing, and implementing structural 
components of a vertical takeoff and landing (VTOL) unmanned aerial vehicle. 
The final goal is to combine the designed structural components (frame, landing 
gear, etc.) with the necessary electronic components (motors, battery, etc.), 
resulting in a fully-functional VTOL UAV. The UAV must meet several pre-
specified requirements and will perform flight demonstrations. 
 
Objectives 
Complete the task as stated in the overview so that the final product can  

Lift a minimum of 1 lbs   
Sustain continued flight for a minimum of 1 minute, 20 seconds of which is motionless 
hover Navigate VTOL UAV obstacle course in relay -race while timed.  
Must be powered by given battery 
Total cost must be $1000  

Approach  
• Create a list of Customer Needs from initial problem statement.   
• With the customer needs we were able to create a list of engineering requirements   
• By comparing these two lists we generated a weighted decision matrix.  
• This matrix was used to make selections from different concepts and equipment.   
• Six different geometry concepts were created from research on both patents and existing products   
• The next step was material selection. This process used the decision matrix as well.   
• Electronics selection went through a similar process. The motors and flight controller were 

selected from the matrix, while other electronics were selected based on the motor and 
flight controller capabilities.   

• A CAD model of the final design was created to be prepared and tested before fabrication.   
• The electronics were installed in a test frame so electronic testing and flight testing could 

be completed while final frame was being fabricated.   
• Once final assembly was completed more test flights were performed.   
• FEM analysis was completed for validation on the material strength.   
• This analysis confirmed the minimum thickness allowed for our design.  
 
Outcomes  
The final product resulted in a unique VTOL 
UAV that meets all the requirements to the 
degree specified by the customer needs. The X-
Wing Quadcopter we designed is made from 
carbon fiber, aluminum, ABS plastic and PVC. 
The flight controller is a PixHawk. The motors 
are 900 kV. This copter also features custom 
designed landing gear and battery holder. 


