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Concept Selection 

House of Quality  

To analyze our customer needs gathered from Corning, the team used the binary pairwise 

comparison chart shown in Table 1 below. During this process, the customer needs are weighed 

against each other and given a 1 or 0 correlating to more importance or less importance 

respectively. The result of this is an importance weight factor for each of the customer needs 

which depicts protection of the ceramic and conveyor compatibility as the most critical needs for 

our project to accomplish. 

 

Using the importance weight factor that the pairwise analysis provided, the House of 

Quality (HOQ) was created to determine the rankings of the engineering characteristics of the 

device. The HOQ scores the correlation of the weighted customer needs with the engineering 

characteristics of the project targets. The correlation score is multiplied by the weight factor of 

each of the customer needs to get a weighted ranking of the team's engineering characteristics. 

This ranking revealed that the most important characteristics are the return height, pallet 

securability, pallet surface area, and human interactions. These rankings allowed us to separate 

out the top characteristics to use as selection criteria when comparing the concepts against each 

other. 
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Table 1 :Binary Pairwise Comparison 

 

Table 2: House of Quality 

 

Pugh Chart  

Pugh charts are a simple method of comparing the high and medium fidelity concepts and 

narrowing down possible designs into a smaller group that can more feasibly be tested in the 

time allowed for the project. To start the pugh chart analysis, a datum that is known to perform 

similar functions as the project is chosen and compared to the high and medium fidelity 

concepts. Each concept is rated on how well it fulfills the customer’s needs compared to the 
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datum and is given a plus (+), minus (-), or satisfactory (s). This process is repeated after 

eliminating the concept(s) given more negative ratings than others. The first iteration of the Pugh 

charts shown in Table 3 compares the three high and five medium fidelity concepts to the 

selected datum, this being Corning’s current stabilization method, the plexiglass T supports. 

Table 3: Initial Pugh Chart 

 

After consideration of each idea’s potential performance, the scores were tallied with the 

sensor gate design being eliminated for meeting the least amount of customer needs. Swedish 

wheels had a significant amount of positives but were removed due to the negative scoring in 

protecting the ceramic. The magnetic swivel concept earned the most positive scores and was 

then used as the datum for the next iteration of the Pugh charts. Following iterations of Pugh 

charts can be found in Appendix F. 
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Table 4: Final Pugh Chart 

 

On the final iteration of the Pugh charts, shown in Table 4, the concepts that were 

determined to be most suitable at satisfying the customer needs were the magnetic swivel, pincer, 

and self-nesting T designs. 

Analytical Hierarchy Process  

The Analytical Hierarchy Process is another method used in the concept selection process 

that mathematically evaluates the importance of each criteria of the project. This method helps to 

remove any personal bias the team may have towards any one or more concepts. To do this, each 

of the customer’s needs are compared to one another based on their importance and a score of 1, 

3, 5, 7, or 9 is given to reflect that relative importance where 1 shows equal significance and 9 

means an extreme difference in significance. These scores can be found in Appendix G. The 

sums of each need’s scores are used in the Normalized Comparison Matrix in Table 5. 
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Table 5: Normalized Comparison Matrix 

 

In this Matrix, the scores given in each comparison are then divided by the sum of each 

need’s score and then the average value is determined to get the Criteria weights. The Criteria 

weights are further used in the Consistency Check table shown in Table 6 to create the weighted 

sum and consistency vector. 

Table 6: Consistency Check 

 

The average of these consistency vectors is taken and used to determine the consistency 

index which was determined to be approximately 0.1348. Dividing the consistency index by the 

random index value of 1.35, a number determined by the number of criteria, gives a consistency 

ratio of 0.10. This number is the most that this value is allowed to be but still states that the 

team’s bias is successfully eliminated. 
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Analytical Hierarchy Process Alternatives 

For the final step of concept selection the top three concepts are compared against one 

another for each engineering need. This analysis allowed the team to see how each concept 

worked better than the other. The designs were given a score of 1, 3, or 5 on how well they 

would satisfy each of the customer's needs. The sums of each score are normalized and compared 

to get their criteria weights before being put through another consistency check to ensure a lack 

of bias by having a consistency ratio of less than 0.1. This process is repeated for each of the 

customer’s needs and the criteria weights for each concept are used in the Final Rating Matrix in 

Table 7 to determine our final concept. The tables of values for each repetition of this procedure 

can be found in Appendix G. 

Table 7: Final Rating Matrix and Concept Alternative Values 

 

From the Alternative Values chart above, the weights of each need are compared to the 

score each concept received in the Final Rating Matrix. Here it shows that, while each alternative 

value is fairly close to one another, the self-nesting T is the most suitable design for the project. 

Final Selected Concept 

The final selected concept is the self-nesting T design. This design had the highest 

alternative value among our final 3 concepts in the AHP chart. Also, this design received the 

most support from our academic advisor because it is utilizing a stabilization method that has 

been proven to effectively protect the ceramic.  
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This concept utilizes a self-nesting design with the same dimensions as the current T 

being used by corning. The T will be locked upright by a spring or a scissor mechanism and 

locked down by a trigger clip. The unlocking of the T will be done by a switch at the beginning 

of the conveyor system and the locking will be done by a switch right before the imaging station. 

This design allows us to use the aspect of Corning’s solution that worked well, while also 

eliminating the height, positioning, and required interaction issues that they experienced. 

 


