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Problem Formulation
• Idea Generation Help for Problem 

Statement:
– Customer, 
– Problems
– Specific Needs from the problems 
– Why they are not met/Solved, 
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Team Activity 1: What is your team’s Problem/Need Statement?
Team Activity Assignment
• Discuss this problem in your team’s 1st weekly meeting
• Complete the activity
• Submit the Problem Statement which includes all 6 items listed below
1. Team Name/Team Project Title:
2. Team Members:
3. Team Members of Senior Design Class:
4. Project’s Long-Term Goal:
5. Project’s 2017-2018 Academic Year Goal:
6. Problem statement

a. Dissatisfied situations – list them all
b. Describe the Needs specifically and quantitatively
c. Final summary for 1-sentence (or 1-paragraph) problem/need statement
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Next Step
• Next Step

– Once we are confident that the needs, with the 
current solution/product, cannot be met, we take up 
the problem, and establish design requirements for 
the needs and the problems

• Conversion from the Needs to the Design Requirement
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Problem vs. Requirement (or “Spec”)
• A more precise (technical) description of the Problem (Needs):

– should not imply a particular architecture/solution;
– provides input (engineering termed “customer needs”) to concept 

design/solution process.
• Conversion from Problems (“Needs”) to  Design Requirement 

(“Specification” or “Spec”)
– Layman’s term Technical terms
– Aamco Commercials
– Description Specification (Example)
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Design Requirement
• What is “Design Requirements” ?

– Technical Guide
– Plain English description of problem 

statement Technical terms for concept 
design

– Express in quantity and in number
– Should include

• Specifications
• Compliance to Regulations: Radiation, Noise, etc
• Constraints (economical, socio-cultural, etc)
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Design Requirement
• Specifications 

– Size
– Weight
– Current and Voltage and Power consumption
– Response Time

• Compliance to Regulations
– FCC: Electronic devices

• Part 15 of Title 47 “Low-power, non-licensed transmitters”
• (Ex) 47 CFR 15.103 “Digital devices oscillating below 1.705 MHz) etc etc”
• FCC ID --- traceability to FCC compliance

– FAA: Aircraft devices
– FDA: Medical devices

• (EX) 510(k) Clearance to Market [FDA 21 CFR Part 820]
• (EX) ISO 13485 Medical Device Quality requirement in International 

market
– Others
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Good Design Requirements

• Design Requirements should:
– Be as quantitative, measurable, and precise as 

possible
– Describe the Need, not the solution
– Be Comprehensive
– Be presented in an easy to understand format.
– “SM” Requirement
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Requirements – Be Measurable
• If you cannot test if a “requirement” is met or 

not, then it is not a requirement
• Testable Measurable Quantitative
• Example:

– DOPES
• Bad: “Attach Sensors to the PCB Board”
• Good: 

– Slate8
• Bad: “Sign is quickly converted and displayed in 

text”
• Good:

– Trike
• Bad: “Trike Should run long without pedaling”
• Good: 
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Requirements – Need is described
• Should not limit the range of possible solutions

unnecessarily
• Ex. Safer and Stronger 2-liter soda holder

– Bad: “bottle”
– Good: “container”

• Ex. Wireless Guitar Amplification System
– Bad: “Use Bluetooth technology”
– Good:
– Bad: “must have wheels to move around”
– Good:

• Ex. Slate8
– Bad: “Use Wired Communication System to avoid 

interference between Sign Robot and Display/Audio”
– Good: 
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Requirements – Be Comprehensive

• How to be comprehensive?
– Include the entire team in the formulation of 

requirement
– Keep the customers (or stakeholders) in the 

loop
– Checklist

• Spur Ideas
• Identify gaps
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Practice for GOOD Requirements

• Remember this?

• And these good problem statements ?
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Practice for GOOD Requirements

• Conversion to quantifiable requirement

• Efficiently?
• Maintaining comfort?
• Maintaining security?
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Practice for GOOD Requirements - Example

• Efficiently?
– One’s belongings are to be placed within 1 meter of her bed/desk.

• Maintaining comfort?
– Each person has own space of radius 2 meters with no clutters

• Maintaining security?
– All occupants under emergency should be able to evacuate within 10 

seconds.
– No belongs are to be placed within 1 meter from the front door.
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Sample requirement items (1)
• Aesthetics: “70% of target guitarists indicate that the 

appearance of the system will encourage purchasing 
it” --- cf. iPad vs. Galaxy Tab

• Cost: “Each container must cost less than $0.10 to 
manufacture given a production of 2 million per year”

• Dimensions: “It must fit within 10”x6”15”
• Easy of use: “must not require more than 1 minute to 

set up the system”
• Energy Use: “The maximum power demand must be 

less than 20W and lasts at least 2 hours with 
standard audio system emergency power source”
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Sample requirement items (2)
• Environment: “The system should stand more than 4 

hours in temperatures ranging from 40°F  to 130°F.
• Ergonomics: “The system must be able to be lifted 

up with less than 10 pound force”
• Interface with other systems: “all connectors must 

fit to industry audio cabling standard 3.5 mm TRS
minijack”

• Lifespan: “The soda container must last for 2 years 
when filled with pressurized soda at 85°F”
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Sample requirement items  (3)
• Maintenance: “Required annual maintenance should 

be minimized and must not exceed 10 minutes per 1 
person”

• Weight: “The system must be less than 1 pound”
• Noise Level: “The noise level of the system should 

be less than 60dB at 2 feet from front of the device 
when operating”

• Intellectual Property: “Must not infringe on the 
following utility and design patents:  (1),  (2), etc”

• Performance: “Car must reach 110 mph”
• Recycling: “Container must be made of at least 33% 

post-consumer materials and must be 100% 
recyclable”
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Sample requirement items  (4)
• Safety: “The system should not get in fire when 

dropped from 3 feet while in operation”
• Standards: “The EMC standards and FCC part 15 in 

particular must be complied” 
• Regulation: Electric wiring must meet and satisfy 

2010 NEC code
• Socio-Cultural Constraints:   Customer Cultural 

Preference-based requirements on material, design, 
Fengshui, for example.
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Sample Design Requirement 

• Lane Departure Warning System
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Sample Design Requirement 
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Sample Design Requirement 

• Lane Departure Warning System
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Sample Design Requirement 
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Sample Design Requirement 
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Design Requirements – Team Assignment

• Project Design Requirements
• Team meeting/activity
• Use Excel file format (if possible)
• Be comprehensive
• Submission required
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Submission: Design Requirement

• Submission Due/List
– W 10/4/2017: 

1. Problem Statement
2. Team Contract
3. Design Requirement
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