
Quantitative Specifications 

MAE 2250 



Phases 

• Phase 0: Planning 

• Phase 1: Conceptual design 

• Phase 2: System design 

• Phase 3: Detail design 

• Phase 4: Testing and refinement 

• Phase 5: Production ramp-up 
Iterate



Needs drive concept generation 

• Identify needs 

• Establish target specifications 

• Generate concepts 

• Select concept(s) 

• Test concepts  

• Refine specs 

• Plan project (downstream activities) 



Needs  Specifications  Design Parameters 

CAs   FRs   DPs 

(What) Quantification (Still What!) Concept (How) 



Specification 

• Quantitative metric 

• Target value + unit 

• Max, min, exact, acceptable range, plot 
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“I'd like my bike to be comfortable to ride, and look good too. I 

don't like those heavy bikes that you can hardly carry up the stairs 

or barely lift when you want to put them into a trunk or up on a 

roof rack. The seat should be mounted on a soft spring. I like to 

turn it upside down when I need to fix stuff, so it needs to be 

stable at that position.  

You guys should make sure it has either a Zefal clip on hybrid 

cycling fender, or a SKS Shockboard fender. If I get one I will use up 

all my savings, so it will have to last and hopefully I can use the 

accessories and tools of my old bike cause I'm not going to get 

new ones for a while.  

Oh yes, and make sure the brake wires are made of stainless 

steel.” 
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Quantification 

• Not expensive.  
– Price < 400 [$] 

• “Powerful Screwdriver” :  
– Torque>800 [Oz-Inch.] 

• “Easy to install wheel on fork”:  
– Average time 75+/-10 [Sec] 
– Note this is not perfect. Maybe its fast but painful? 
– Translation should be done by someone that understands the needs. 

• “Looks nice”?   
– [unit subj] or use comparative user testing. Might still be critical! 

• “Handlebars reduce vibration”:  
– Difficult; attenuation reduction (amplitude reducion) at 10Hz [dB] 

• Safe:  
– Passes safety regulation XXYY. [Pass/fail] 

• Simple maintenance:  
– Tools required [List] 

• High quality.   
– Multiple criteria: Cycles surviving in mud test, rain test, vibration test, temperature test 



Organize in a table, showing: Metric No., Need Nos., Metric 
description, value, range, unit, importance 
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Things to consider 

• Metrics should be complete (cover all needs) 

• Dependent on DPs   (what not how, e.g. weight) 

• Practical (easy to observe and measure; not 
requiring complex procedures/equipment) 

• Use popular criteria when available. use 
established tests,  

– like Mountain Bike Consumer reports standard 
Monster test: shock transmitted when riding over a 
50mm block at certain speed. 

 



Benchmarking 







Easy to put on

Comfortable when hanging

Fits over different clothes

Accessible gear loops

Does not restrict movement

Lightweight

Safe

Attractive

TECHNICAL PRIORITIES
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Total (100%) 38

”House of Quality” for Climbing Harness 


