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Problem Solving Solution Generation

•Objectives:
–Solution Design Generation Steps
–Solution Design Description 
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Steps for Solution Generation
• ( ) was defined

• ( ) were quantified
– Above 2 can be updated continuously (resubmission)

• Next Step: Solution Generation  to meet the need

• Solution Generation Steps
– 1. (               ) Solution Generation 
– 2. Generation of  (              ) Design Solutions
– 3. Selection of the (              )  Solution Design
– 4. (                        ) (Writing report) of the Top 

Solution Design
3



Steps for Solution Generation
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Solution Generation Steps 
1. Start from  (                              )
2. Come up with an (                ) 

solution design 
3. Expand of the solution space (or 

think more and explore more) and 
come up with an (                 ) 
solution design

4. (                     ) the two solution 
designs using decision matrix

5. Select one of the two as the (       ) 
solution design
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Generation of solutions (and Alternatives)
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Remember the different designs of space shuttle?
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Generation of solutions (and Alternatives)
• The act of expansion - all possible solutions 
• Overcome the temptation to adopt the first 

idea 
• Building on the initial conceptual design and 

add alternative ways of achieving the solution
• Wide design space but true to the problem 

(and functional requirements) better 
approach, better efficiency, economical way, 
etc.
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How to generate solution design
• Period of Ideation is a period of conceptual idea
• Use creativity – remember that you’re more 

creative than your daily life shows
• More ideas can be generated if team members 

first develop ideas (                         ) and then        
(            ) them together

• Setting the problem aside (“ (                     ) ” 
period) and then returning to it helps (                   )  
more idea generation
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How to generate solution design
• Period of Ideation is a vulnerable period of ideas
• Use creativity – remember that you’re more 

creative than your daily life shows
• More ideas can be generated if team members 

first develop ideas individually and then pool them 
together

• Setting the problem aside and then returning to it 
(“incubation”) helps stimulate more idea 
generation
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Team Idea Generation Strategy
1. (Week 0) Individually, think of the problem and 

generate ideas – Individual Idea Generation
2. (Week 1) In the team meeting, 

a) present individually generated ideas - Pool
b) Set the problem aside  - Incubation

3. (Week 2) In the team meeting, work and build on 
the pooled ideas  –Final Group Solution

4. If no satisfactory solution is achieved, go to Step 
1 and do the steps again.
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Team Activity -- “Team Design Solution Generation”
• STEP 1 (Week 0): Give assignment to each team member to bring 

up Individual Solution Concept/Idea – each team member works 
separately without discussion

– Individual Solution Concepts and Ideas
– Remember: The solution should satisfy the design 

requirements
– Each member writes or sketches each solution idea and 

be ready to bring it to the next team meeting.
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Team Activity -- “Team Solution Design Generation”

• Step 2 (Week 1): Hold a team meeting to discuss ALL 
solution designs
– Discuss on the individual concepts/ideas
– Write and record the details of ALL solution designs 
– Incubation Period ( Don’t‘ think about them until the next team 

meeting) : do something else such as ( )
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Team Activity -- “Team Solution Design Generation”

• Step3 (Week 2): Selection of 2 best Solution 
Designs
– Develop into at least 2 team solution designs 
– Describe with figures for two (2) team solution designs.
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Timeline (Tentative)
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Date Activities
Week of Oct 8 - 12 Week 0: Individual Solution Generation and Ideation

Week of Oct 15 - 19 Week 1: Bring ALL individual ideas in to the team meeting

Week of Oct 22 – 26 Week 2: (1) Selection of 2 Top solution Designs
(2) Analysis of Top 2 designs using decision matrix
(3) Selection of the Top Solution Design

Week of Oct 29 – Nov 2 Week 3: Solution Design Description

M 11/5/2018 Week 4: Submission of the Solution Design Description

M 11/19/2018 Presentation of Solution Generation Process
(including all the activities of week 0 – week 4)



Team Activity -- “Team Solution Design Generation”
• Step 4 (Week 3): Analysis of 2 Solution Designs and 

Selection of the Top Design Solution for the project
– Top Design Selection is decision-making
– Decision-making involves making trade-offs 

• The results of the analyses
• Requirements from customer
• Attribute Selection Criteria: which is more important in making 

decision?

– Decision Tool
• Pros & Cons
• Decision Matrix 
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Selection of Top Designs
• iPhone vs Android Phone --- Example
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Pros & Cons   and   Decision Matrix  - Example

• Pros & Cons for the 3 cars
• Which car would you buy under the following two 

different weight scenarios (Choice of “Attributes”)
– You concerned about all four attributes equally.
– You concerned about cost but fairly indifferent about looks.
– Mileage and the mechanic’s ratings are equally important for 

you.
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Solution Designs and Decision Making 

An Example
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Solution Design 1

01/30/2013

Arduino with 
Bluetooth shield Intel Board with built 

in accelerometer

RFID Reader Module
Sticker Tags

LCD Screen

Vibrating Motor

Smart Phone
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Solution Design 1:  Pros and Cons

Pros Cons

Convenient view/edit of schedule 
through smartphone

Interference with surrounding Wi-Fi 
using UHF tags and reader

Wireless connectivity through 
Bluetooth

Bluetooth battery consumption on the 
smartphone

Built in accelerometer to detect 
movement

Limited programming choice for 
application

Easy input and output connectivity 
through the Arduino

Multiple notification (Smartphone, 
Vibrating motor, and LCD screen)



Solution Design 2

S
e

ri
a

l 
C

o
n

n
e

ct
io

n

Wired

Intel Board with built 
in accelerometer

Actuator

LCD

Desktop/Laptop

RFID tags

RFID reader



Solution Design 2:  Pros and Cons
Pros Cons
More choices of programming 
languages for the application 
development

Since the user’s schedule is pulled 
from a calendar on the desktop, 
changes cannot be made on the go. 

Using the built-in accelerometer 
reduces cost.

Mode of communication between the 
backpack and the CPU is limited to Wi-
Fi. 

Desktop computers are less 
susceptible to theft than smartphones.

Standard ports on the Intel board (USB 
ports, VGA ports)



Design Decision Matrix

01/30/2013

Weight Design 1 Score Agg. 
Score

Design 2 Score Agg. 
Score

Functionality 5 Smartphone
Arduino
Vibrating motor

5 25 Desktop
Actuator

3 15

Connectivity 2 Bluetooth
Wired
Wi-Fi

5 10 Wired
Wi-Fi

3 6

Weight 3 Approx. 940g 4 12 Approx. 890g 5 15

Power 4 More
components to 
be powered

3 12 Fewer
components to 
be powered

5 20

Convenience 1 On the go edit 5 5 At home edit 3 3

TOTAL 64 59



Final Solution Design



Final Result



Timeline (Tentative)
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Date Activities
Week of Oct 8 - 12 Week 0: Individual Solution Generation and Ideation

Week of Oct 15 - 19 Week 1: Bring ALL individual ideas in to the team meeting

Week of Oct 22 – 26 Week 2: (1) Selection of 2 Top solution Designs
(2) Analysis of Top 2 designs using decision matrix
(3) Selection of the Top Solution Design

Week of Oct 29 – Nov 2 Week 3: Solution Design Description

M 11/5/2018 Week 4: Submission of the Solution Design Description

M 11/19/2018 Presentation of Solution Generation Process
(including all the activities of week 0 – week 4)



Team Activity -- “Team Solution Design Generation”

• Step 4 (week 4): Write Solution Design 
Description

• A good Solution Design Description should:
– Provide a description of a desired system which satisfies 

the design requirements
– Provide integrated ideas and concepts about how the 

desired system behaves [functionality] and looks 
[aesthetics]

– Use drawings and/or models and/or proto-types
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“Solution Design Description” Examples from Patents

• Learn from Patents for a good solution design 
description
– Follow Patent Figures and their Descriptions using the 

Figures
– Use different figure types (for structure, logic diagram, 

flowchart, hardware, software, etc) to describe 
different aspects of the concept(or idea)

• Examples
– Next slides (a lot of them) will show different ways of (1) drawing 

figures (for different purposes and different elements such as 
structure, H/W, S/W, operation flow, network, etc) and of (2) 
describing the solution design using the figures.
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Solution Design Description- Examples
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Solution Design Description- Examples
• Evolving light patterns in the canvas of LEDs
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Sign Language Interpreter
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Solution Design Description – “How To”
• 1.In figure, each component in a figure must 

have a number (marked by a number).
• 2. If the component is used in another figure, the 

component should keep the same number.
• 3. A process is also to be described in detail  

the process numbered.

• 4. In description, whenever a numbered 
component/process is used, the named 
component/process must be followed by the 
component/process number. 

• 5. Description must be narrative - not bullet 
itemized.  Complete sentences and paragraphs 
are to be used as in technical paper or essay.
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Solution Design Description- Practice
• User Interface System 

Based on Pointing Device
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Team Activity -- “Team Solution Design Generation”

• Step 5 (week 5): Submission of Report on 
Solution Design Description
– Section 1: Copy of ALL initial individual solution designs 

(Scanned images inserted in the main body of the 
report)

– Section 2: Description of Top 2 designs wit Pros & Cons
– Section 3: Decision Matrix for Top Design Selection
– Section 4: Solution Design Description for the Top 

Design
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Recap: Team Solution Generation Process
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Timeline (Tentative)
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Date Activities
Week of Oct 8 - 12 Week 0: Individual Solution Generation and Ideation

Week of Oct 15 - 19 Week 1: Bring ALL individual ideas in to the team meeting

Week of Oct 22 – 26 Week 2: (1) Selection of 2 Top solution Designs
(2) Analysis of Top 2 designs using decision matrix
(3) Selection of the Top Solution Design

Week of Oct 29 – Nov 2 Week 3: Solution Design Description

M 11/5/2018 Week 4: Submission of the Solution Design Description

M 11/19/2018 Presentation of Solution Generation Process
(including all the activities of week 0 – week 4)




