
Concept Selection – RoboBoat (516) 
 
 
Boat 

- Pairwise  
 
When determining the Pairwise table for the boat, we took into consideration all the events and parameters 
that would award or deduct points from the competition. This led to a heavy weight on parameters that could 
lead to disqualification if failed. Such as Weight/Size, as well as Thrust and Autonomous Navigation. Since all of 
these concepts have to function properly before any of the other events could be completed. 

 
 

- HOQ 
 
When doing the House of Quality for the boat, we determined that Autonomy, Propulsion, and Visual 
Feedback were the most important Engineering Characteristics of the boat. Most of the high weighted items 
were influenced by the competition rules. For example, if your boat isn’t completely autonomous, then you 
are disqualified. So therefore, high weightings were given to autonomy.  Propulsion is also a critical element 
to our design. Without propulsion, the boat cannot navigate the obstacle courses and cannot compete.  

 
 

- Pugh Chart  
 
Using a decision matrix, we decided that there are five possible additions that could be added to improve 
upon the current design. Taking the same selection criteria from the above charts, each of the concepts 
were compared to the criteria to determine whether it would improve or decrease the overall design. Using 
the + and – symbols to depict positive or negative effect, they were then tallied which is how we were able 
to determine that the addition of a lydar detector would be the best addition. Due to the lack of documented 
previous designs, the datum used was the current design without any additions.      



 
 
 

- AHP  

 
 

The tables above show the work corresponding to the analytical hierarchy process. The first table shows 
the work related to the evaluation criteria of our project. Each aspect (rows) was evaluated in order of 
importance and compared to the same aspects (columns). This is a mathematical way of helping us to 
better decide what to do in order to meet the requirements of the competition. The second table 
corresponds to the normalization of the first table. Each element was divided by the total sum of each 
column and a number was obtained. The sum of each column should give a total of 1 as it is shown 
above. The whole process helps us to calculate the weighted value of each aspect, so we can work on 
the project more efficiently, thus saving time and money.  
 
The AHP is continued below. Using the weights found earlier, the concepts were analyzed, summed and 
weighted, normalized, and then ranked. Based on this, the Lydar Detector is the best option for the boat 
implantation. 
 



 

 
Drone  

- Pairwise  
When it came to the drone’s pairwise comparison there were less requirements set by the 
competition. Since it was only one event in which the drone is used. This made it so that the 
autonomous navigation of the drone as well as its physical characteristics carried much greater 
importance.  
 

 
 
 

- HOQ 
The house of quality was done for the drone and is pictured below. This was done in the same 
way as the house of quality for the boat. 

 
 

 
- Pugh Chart  

Just as for the boat above, we created another decision matrix to find ways of improving the 
functionality of the drone. Since it is very difficult to add to the current design without having to 
buy a new different drone, two design concepts were weighted against the criteria specifically 
directed to the drone's abilities. As shown below, the addition of a new camera with live stream 
possibility as well as easily being able to link up to the CPU would be the best addition that can 
be made.    

 



 

 

 
 

Using the weights found in the boat AHP, the drone was calculated in the same manner using the two 
concepts selected before. A new camera was found to be a better option in both this and then pugh 
chart. 

 
 

Final Decision  
 

We have decided to implement Lidar on the boat to assist in object detection. We have also decided to 
add an additional camera to the drone so we the Zotac can analyze the live stream coming from the 
drone. We would save a significant amount of money by altering the drone to add a camera instead of 
buying a completely new drone.   


