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L_earning Outcomes

At the end of the session,
* You’ll understand methods of concept selections
 You can apply some methods of concept selection

* You can identify several factors influencing concept

selection




Concept Selection P |

E
Find the best concept by,

e ...narrowing down to the most
promising ideas

e ...evaluating those against a
criteria

e ...iImproving the concepts

« ...working more on the concepts,
testing them, getting more data
to make the final selection



hat stages do we perform concept
lection In the product design and
development process?




Fuzzy Front-End Concept Selection

R

Experience

Fast decisions

Less scientific expertise

Better business understanding

Market understanding

Desirability

[Human]

Most Suitable
Product
Concepts



Engineering Concept
Selection Approach

« Suitable for Novice Designers
» Excellent repeatability

« Systematic Approach

* No personal biases

CUSTOMIZABLE INTERFA

« Some degree of Scientific expertise -
V)

JEAN-THOMAS MA




Concept Selection Guidelines




Checklist for a good concept selection
approach:

« Enables comparison to customer

needs/requirements

« Enables joint agreement on all selection

criteria

* Enables team discussion

B8 Fauan i
"f?m\  Enables concept improvement

» Records the process and decision

* Removes personal biases

 Ensures process is well documented



Concept Selection Methods 1980 - 2008

Concept Selection
Methods (CSMs)
CSMs based on CSMs based on the CSMs based on CSMs based on CSMs based on CSMs based on
Decision Matrices Analytic Hierarchy Process Uncertainty Modelin Economic Models Optimization Heuristics
(Ex. Pugh Charts, QFD) (Ex. Saaty's AHP ) Y g (Ex. Utility Theory) (Ex. Pareto Optimality) | |(Ex. Genetic Algorithms)
Non-classical Mathematics Probabilistic Mathematics Fuzzy Clustering
(Ex. Fuzzy Logic) (Ex. Sensitivity Analysis) (Ex. Fuzzy c-means algorithm)

Gul E. Kremer, 2013



https://www.researchgate.net/profile/Guel-Kremer/publication/245528723_Concept_selection_methods_-_A_literature_review_from_1980_to_2008/links/0deec52afa1ac35d38000000/Concept-selection-methods-A-literature-review-from-1980-to-2008.pdf

Concept Selection Tools

Most tools or techniques are some sort of multi-criteria

decision-making (MCDM) methods.

A few examples of MCDM are,
* Pugh’s Chart ,
 Saaty’s Analytical Hierarchy Process -
» Roy’s Electre Il (Electre) ;

 House of Quality .


http://edge.rit.edu/edge/P10505/public/Pugh%20Concept%20Selection.pdf
https://www.sciencedirect.com/science/article/pii/0270025587904738
https://link.springer.com/chapter/10.1007/978-1-4939-3094-4_5
https://hbr.org/1988/05/the-house-of-quality
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Solutions / Ideas
How to complete a Pugh Matrix

: %% 8
8 B9 ) i) he)
g 2 2 3 2 1) Finalise the selection of solutions, assessment
O 8 8 8 8 . N . . . . .
Canit be implemented . : 7 ? criteria and weightings that you will include in your
Qucky matrix
Will solve the problem fully - S S 2) Choose a solution that be your standard

Costs less than the budget ~ + 3 s S 3) Compare each solution against the standard and

P u g h I\/I a-tr i X Wont impact the customer + + S +

note whether you think it is better, the same or

worse
No regulatory risks Al 4) Calculate the Weighted Sums
Weighted Sum of Positives 4 4 0
Number of Sames

Weighted Sum of Negatives
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Case Study:
A Bathtub For Specially Abled Individuals

Splinterworks.com



Pugh Matrix:
Primary
Concepts

Sketches

DATUM OPTION 1 OPTION2 OPTION 3 OPTION 4
SWiV?I Chair w/ Hydraulic Swivel Pivoting Tub Shower Grips Tub Door
Hinge Leg

Chair
=

)~

[\

CRITERIA
Aesthetics 0 - + +
Cost (low preferred) - - + 0
Ease of installation 0 - + -
Safety in use 0 - +
Ease of getting in and out of tub + 0 - 0
Intuitive use DATUM 0 - + 0
Ease of maintenance - - + 0
Bathing comfort (ability to relax
0 + + 0
and lay in bath)
Noise - - 0 0
Space required 0 - + +
Universal 0 + 0
Total + 0 1 1 8 3
Total O 0 7 1 1 7
Total - 0 3 9 2 1
TOTAL 0 -2 -8 6 2




Attack The

Minuses

Sketches

CRITERIA
Aesthetics

DATUM OPTION 1 OPTION2 OPTION 3 OPTION 4
Swiv.el Chair w/ Hydraulic Swivel Pivoting Tub Shower Grips Tub Door
Hinge Leg

Cost (low preferred)

Ease of installation

Safety in use

Ease of getting in and out of tub

Intuitive use

Ease of maintenance

Bathing comfort (ability to relax
and lay in bath)

Noise

Space required

Universal

DATUM

Chair

).

[\

=

+

+

Total +

Total O

Rl |+ [+ |o

Total -

WIiIN |, |[O|O

O = |-

TOTAL

o|Oo|Oo|Oo

NIRr[([J|w|O |+ |O] ©O |O|O|OC|+




Improved

Concept




Pugh Matrix:
Improved
Concept

Sketches

Aesthetics

Swivel Chair w/
Hinge Leg

Shower Grips

Tub Door

Seating ledge

Cost (low preferred)

Ease of installation

Safety in use

Ease of getting in and out of tub

Intuitive use

Ease of maintenance

Bathing comfort (ability to relax
and lay in bath)

Noise

Space required

Universal

DATUM

o|+

+ |+ |o|o]|+ [+ |+

+

+

Total +

Total O

Y]+ ]|O|O

Total -

TOTAL

oO|O0|O0 |0

DN |0+ |+ |O

NIRPINIW|O |+ |O] O |O|O|O |+




Challenges Iin Concept Selection

Too Many Criteria

Cost Uncertainty

Intellectual
Property (IP)
Concerns

Incomplete Forecasting Stakeholder Technical
Information Difficulties Alignment Feasibility
Integration Regulatory and Scalability Competitive
Challenges Compliance Issues Concerns Landscape
Cultural and Sustainability and Bias and
Time Constraints Geographic Environmental Grouothink
Variations Concerns P
Legacy Resource

Constraints Limitations




Findings from Scientific Studies

Experiential

Scientific Birkhofer et al. :

» Very few of the scientific methods were actually
used in industry, and the ones they use are more
or less based on experience rather than scientific
testing

« The academia has not correctly understood the
actual industrial demand and application
environment [1]

Salonen & Perttula :

* Finnish industries very rarely use scientific
methods. The methods they used, in reality, were
most often informal in nature but

 Those who used it were satisfied and confident
in their concept selection [2]



https://www.designsociety.org/publication/22914/AN+EXTENSIVE+AND+DETAILED+VIEW+OF+THE+APPLICATION+OF+DESIGN+METHODS+AND+METHODOLOGY+IN+INDUSTRY
https://asmedigitalcollection.asme.org/IDETC-CIE/proceedings-abstract/IDETC-CIE2005/4742Xa/527/311120

Take Home Message =

Try to use more than one
selection method/matrix/tool

Some methods simply show
the best concept, and others
offer the possibility  of
Improvement in weaker ideas

The fundamental procedure
remains somewhat similar
across different fields.

Pay attention to the factors
affecting concept  selection
such as need, time, experience,
money, market etc.



Thank You !
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Methods in Early Product Development
personal reflection report options:
- scientific style

- pamphlet style

- manual style




A

FIFTH EDITION

Product Design
and Development

Aalto University
Design Factory

Karl T. Ulrich |

Steven D. Eppinger




Aalto University
Design Factory

Product Design and Development

Introduction

|dentifying customer needs
Product specifications
Concept generation
Concept selection

Product architecture
Industrial design

Design for environment
Prototyping and testing
Design of services

Summar
Y No pictures!

No graphics!
No chapters!
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Aalto University

Our textbook / course compared to
other approaches (define your title)

Introduction
Methods
-litterature research
-professional interviews (?)
-reflection to real life projects (?)
Results
-Ssimilarities
-differences
-new ideas
Discussion
-validation of results
-conclusions
-suggestions



pamphlet is an unbound book (that is, without

a hard cover or binding). Pamphlets may consist of
a single sheet of paper that is printed on both sides
and folded In half, in thirds, or in fourths, called

a leaflet or it may consist of a few pages that are
folded in half and saddle stapled at the crease to
make a simple book.

Aalto University
Design Factory


https://en.wikipedia.org/wiki/Book
https://en.wikipedia.org/wiki/Hardcover
https://en.wikipedia.org/wiki/Bookbinding
https://en.wikipedia.org/wiki/Paper
https://en.wikipedia.org/wiki/Saddle_stitch_stapler

The publication of Thomas Paine’s Common Sense caused a sensation in early 1776 as it
explained the need for freedom. But it was a second series of pamphlets published on
December 19 of that year that inspired a huge American military victory.

" . “These are the times that try men'’s souls: The

- ce. e, SUMmMer soldier and the sunshine patriot will, in

The American /'oRI S 9 - this crisis, shrink from the service of their
‘ Nesage L/97%7% Lese /7/ country; but he that stands it now, deserves
By the Author of ComMox SENsT. 3

’ THESE B, e S W Bl T the love and thanks of man and woman.
fummer foldier and the funthine patriot will, in this : - :
| i i Pk o the i o his councy | but Tyranny, like Hell, is not easily conquered; yet
and woman. "t)"-"‘-»"b like hell, is not eufily conquered 3 . : i
ye! have this ation with ws, er ¢
| e e T At o B e de we have this consolation with us, that the
| 0o chaap, we cffcem 100 lightly tees'Tis desrnefs only

harder the conflict, the more glorious the
triumph,” said Paine in The American Crisis, a new pamphlet that appeared in the

Pennsylvania Journal.

Aalto University
Design Factory



A

User Manual for Cassie Robinson

-
Conditions | like to work in

| like a quiet working environment. |
find it hard to do work that requires
my concentration if there is a lot of
noise and distractions

i like having my own desk space

| find it hard to work in heated rooms,
and love fresh air (windows open etc)

/- ™
The times/hours | like to
work

| am trying to start my work day at
10am so that | can have 2 hrs from
8-10am in the mornings to do things
like exercise and meditation etc.

| work best in the evenings

| don't mind being contacted at any
time but | will likely only respond during
week daytimes and evenings

My diary is open and accessible so
everyone can see my availability. | don't
mind people booking things in my diary
if | am free

The best ways to
communicate with me

Slack is the quickest way to get a
response from me

| will never answer my phone, but | look
at text messages

| keep on top of my emails each week
and usually respond within a few days
at the latest.

3 N
The ways | like to receive
feedback

I'd rather have difficult conversations
than things be unspoken or
inauthentic, so just be straight with me

I like receiving feedback face-to-face

| see all feedback as a learning
opportunity so | like any feedback to
include examples and also suggestions
on how |/ it could be better/different

o AW AN I\ J
4 N N N “
Things | need Things | struggle with Things | love Other things to know
about me
| love ideas sessions with people, I'm an introvert so working “in the | like hearing what others are working i
where we can freely think about what is open” is something | have to work hard on and connecting up the dots of what | use my intuition a lot to make
possible without the if's and but's at we are doing decisions
| need time to reflect Too much critiquing and logical reason- | love organising team things - birthday My favourite saying is “the sum of the
ing drains my energy gifts, evenings out etc. whole_ls greater than the sum of the
Authenticity - | find it really hard to be parts.
around bullshit, inconsistency or If | don't understand the wider purpose A generative, risk-taking culture that
incongruence behind why we are doing something, | has a flag in the ground about what it I'am an INFP / INFJ cusp
find it hard to engage with stands for . 5
| don't like or drink tea
Unneccessary process - | love agile and Quarterly team away days :
design-lead process however, it's not | bring my whole self to work (we
always necessary. | like minimum-via- should chat about what this means to
ble-process - what is enough? me)
NS 2 K N 7 N J

Aalto University
Design Factory




Diso’

TWS BLUETOOTH
EARPHONE

Patented Product
IPX3

© Blustooth

About MH802

Multi - function butten
{ MFE button

Charging pin

Microphone:

Product specification
BBluetooth specification: support Bluetooth V4.2
HFP V1.7 HSP W1.2 AZDP V1.3 AVRCP V1 &
B Standby time: 80hours
BSupport voice guide
mTalking tirme: 3hours
BPlaying time: 2-2.5hours{depends on different volume and
S0NgS)
mDistance: up to 10meters.

Wearing

L

._\\_lI ?
/ ‘< -, - | w..
| i r f y
Q _/ C

Matehing the earbuds with earphone

Putting on the earphone and turn the earphone as p
1.For optimal sudio performance select the ear tip size
hat gives you the best comfort

2 Each sarphone is marked with an L or an R. Be sure to
wear the correct one.

3.Tuck the lip under the ear ridge until they are secure.

Note: for safety, please use the smaller size earbuds than
your normal size earbuds when doing cutdoor sports and
make sure you can hear the outside sounds.

How to use

.'K/R\II
O

{8}Turn on gach earphone, press MFEB button 3 seconds on

1.Use in pair =

Turn on earphone

both earphone at the same time till LED flashing blue. There
will be a voice prompt "power on”

{b)After turn on earphone, the left and right earphone will
automatic connect with each other with voice prompt "beep”
‘connected” “left channel” “right channsl”

Pairing device

(a} After each earphone connected, you will hear a single besp

in the right channel and an voice prompt"pairing™. Only right
unit will be flashing red and blue during this time.

{b) Turn on the mabile ohone Bluetooth and search mode name
"DIS0" clicking it far connecting

(c)After connected, led will be flashing blue. There will be a
voice prompt "second device is connected”

{d)The next time earphone is turned on, they will automatically
search for and attempt to connect to the last paired device
Receiving and Ending a call

(a} Click right earphone MFB button once

Rejecting a call

(2)Double click right earphone MFBE button when a ca
ncoming

Note: You can listen to music and talk phone call. When
listening to phone call, only right earprone will have scund

23

Aalto
Desig

How to use

P
2.Use single earphone @

(a)Turn on lefl earphone er right earphang by pressing 3
seconds till LED flashing blue. This will enter the pairing mode
and red and blue LED flashing

{b}Turn on the mobile phone Blueteoth and search mode name
‘DISO" if using right earphane/”L channel” for laft arphone,
clicking it for connecting

(c)afer connected, LED will be flashing blue. There will be a
voice prampt “connected”

(&)The next time earphane is wrned on, they will automatically

search for and attempt to connect to the last paired device.

3. Listen to music

(a)Click MFB button for music play and pause

(b)Double click right earchene MFB butten for track forwa
(c)Double click left earphene MFB bullen for track backw

Press 3seconds turn onfoff
Click for playipausa

Double click for forward
Click for raceiving/ending call
Doubls click for rejecting coming call

Double click far backward

Charging

1.Charge the charging box:

Plug in the USE cable lo the charging box
When charging, the red LED indicator wrn
When full charging, about 2 nours, the red LED indicator turn

off and bluse LED indicator turn on.
2.Charge the earphone

Put the earphone in the charging box and close the box.
Tnera is red LED indicator at the earpnone.

When full charge,abcut 1 hours, earphone red LED
indicator will be blue.

Mote: When earphone charging full |, to save power, after 1
minutes LED will be turned off

1.Charge the charging box:

pin need to conne
charging box gold pin

f putting earphone in box
with wr positior,

NOTE: This equipment has been tested and found to
comply with the limits for a Class B digital device,
pursuant to part 15 of the FCC Rules. These limits are
designed to provide reasonable protection against
harmful interference in a residential installation. This
equipment generates uses and can radiate radio
frequency energy and, if not installed and used in
accordance with the instructions,may cause harmful
interference to radio communications. However, there
is no guarantee that interference will not occur in a
particular installation. If this equipment does cause
harmful interference to radio or television reception,
which can be determined by turning the equipment off
and on, the user is encouraged to try to correct the
interference by one or more of the following measures:

- Reorient or relocate the receiving antenna.

- Increase the separation between the equipment and
receiver.

-Connect the equipment into an outlet on a circuit
different from that to which the receiver is connected.

-Consult the dealer or an experienced radio/TV
technician for help

Changes or modifications not expressly approved by
the party responsible for compliance could void the
user's authority to operate the equipment.
This device complies with Part 15 of the FCC Rules.
Operation is subject to the following two conditions:
(1) this device may not cause harmful interference, and
(2) this device must accept any interference received,
including interference that may cause undesired
operation.

Accessories

S e

Charging travel bax Earphone

USB charging cable

s

@ .
@D ®-
® @®

L

Earbuds
TWS BLUETOOTH EARPHONE
MODELE : MHB02
Manual FCC ID: YILMHB02
This davics complles with Part 16 uf the £ Rules.
o s subjest o the fallowiag twa condilons:
DISOINC

www. disosport.com
Ernail:diso@disosporl.com
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FO0D PRODUCT
DEVELOPMENT
LAB MANUAL

Kate Gilbert and Ken Prusa
lowa State University Department of Food Science and Human Nutrition

IOWA STATE UNIVERSITY DIGITAL PRESS
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What is New Product
Development?

New Product Development is the process of converting
a new, untried idea into a digital product that solves a
problem of the target audience.

.
Idea Generation L
- -
[ Identify customer problems il i
[0 Use Michael Skok's 4U approach to qualify listed problems .

Urgent, L
[ Look for technologies for solving the identified problem
[J Choose from among: Replicate, Upgrade, and Repurpose

Idea Screening

O Validate PoC

' O Conduct SWOT analysis

Concept Development &
Testing

] Quantify Gain/Pain Ratio ( N
[J Conduct Competitor Analysis

[ Enlist the Must-Have Features

[0 Create Value Proposition Chart
[0 Perform Concept Testing

Market Strategy &
Pricing
[J Follow McCarthy’s 4Ps of Marketing

Approach

[ Strategize Around Pricing (cost-based
pricing model, market-focused pricing)

Product Development
] Build a Prototype
[] Build MVP (Minimum viable product)
[ Test MVP



Aalto University
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