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Innovation Process Models



Linear Process Model

Planni Concept System-Level Detail Testing and Production
bt 55 Development Design Design Refinement Ramp-Up &~

Mission Concept System Spec Critical Design Production
Approval Review Review Review Approval
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Double X

Analyze & Generate Screen &  Design details
crystallize the  solution  select the best for selected Etc.
problem concepts concepts concepts
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New Concept Development Model

Front End of

Innovation (FEI)
New Product and

Process Development
(NPPD)

Commercial-
ization

* Koen et al 2001 © Matti Hamaldinen (2013)



A Linear Process

...Commonly builds on one idea
...IS necessary ...eventually

...Is good for execution

Planning I> Concept I> System-Level Detail Testing and Production

Development Design Design Refinement Ramp-Up




Non-linear Process




ldea & Concept Generation



oncept Development

Planni Concept System-Level Detail Testing and Production
el _ Development Design Design Refinement Ramp-Up

Mission Z0ncept System Spec Critical Design Production
Approval Review Review Review Approval
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g Development
Establish Generate Select Test Set Plan Plan

Target Product Product Product Final Downstream >
pecifications Concepts Concept(s) Concept(s) Specificationg Development

Pesform Economic Analysis

Benchmark Competitive Products

Build and Test Models and Prototypes
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Concept Development
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Phase 1: Phase 2: Phase 3: Phase 4: Phase 5:
Phase 0: Concept System-Level Detail Testing and Production
Planning Development Design Design Refinement Ramp-Up
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Concept Generation Strategies

* Fricke*IR8éer, 2004
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Where are product ideas born!?

Travelling, 11 % On a Break, 10 % Interesting

Meetings, 4 % With 1G

Methods, 3 %

On Vacation,
13 %
1

Sports, 9 %

Working
hours,
14 %

Other, 1 %

Back Home,

o)
14 % Boring Meetings,

In Nature, 29 % 6 %

*
Berth, 1993 © Matti Himaliinen (2013)



Morphological Matrix

Subfunctions

A
Generate rolling/
sliding motion

B
Generate
normal force

\

| Apply normal
force e
Linear quides Linear bearings eave sprnngs
Strarn gavge Strain gauge using Force sensor-induction
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Concept Evaluation & Development



C-K Theory

C—K Theory Concept |Knowledge

e Concept — Knowledge <! K.

C> <

Design Thinking - ;
3

® Problem Space — Solution Space &
C4

K4
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Ks
Cos
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Concept Screening

SELECTION
CRITERIA

Ease of Handling
Ease of Use
Number Readability
Dose Metering
Load Handling
Manufactuning Ease
Portability

oo

LUSES
SAMES
MINUSES
NET
RANK
CONTINUE?

T
m

® Quick & easy comparing of
concepts

® Rule out worst concepts

® |dentify exceptional elements
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Concept Scoring

Crnitena B (Datum) 1 Much worse than reference
Size and appearance 3 2 Worse than reference

Manufacturing and assembly 3 3 Same as reference

Installation and use 3 4 Better than reference
Service 3 2 5 Much better than reference
Sum 3,00 2.80

Rank ]

® Weighted comparison of selected concepts

® Good for Product Planning & Management

* Ulrich & Eppinger R
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Six Thinking Hats

Process

Negative

Obijective i Intuitive

* de Bono, 1985
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Internal & External Communication



Communication within the process

Manage &
Coordinate

K
e® <
Do ent Do
Transfer e Transfer re

le
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3 Forms of Communication

THREE TYPES OF TECHNICAL COMMUNICATION

Type of Communication Description
technical information transfer
task coordiation

consultation

instruction and skill development
motivation of indivuduals
managerial affirmation

Coordination Type

Knowledge Type

Inspiration Type

* Morelli, Eppinger & Gulati, 1995

® Coordination
® Knowledge transfer
® Co-creation
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Global PD Problems

Dinmensions of distributed project work

1. GEOGRAPHICAL
DISTRIBUTION

5. TEMPORARINESS 2. DIVERSITY

4, TECHNOLOGICALLY 3. MOBILITY
MEDIATED

COMMUNICATION

* Anu Sivunen, 2008 © Matti Hamalainen (2013)



System Level Design
Detail Design
Design for X



System Level

® Overall layout

E % EX ® Product architecture
_ N |

® [nterfaces between

. b-systems
[

® Joining

IR 05 ERs o eop

* Pahl & Beitz, 1977
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Layout Drivers

® Balance between units

® Energy flow
® Accessibility
® Protection

o DFA
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Manufacturing costs

Manufacturing Cost
Assembly

Indirect
Allocation

Equipment

Raw : .

Labor Overhead

* Daniel E.Whitney, MIT, 2004 © Matti Hiamalainen (2013)



DFX Definition

Design is often considered to be the process
of producing specifications that satisfy
functional requirements of a product

Design process must also consider other
attributes

In DFX, the X refers to these other attributes
DFM, DFA, DFMA, DFE, DFR, DFQ, DFX, ...
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General DFX Process Identify where X

is affected
. . Improve process
Consider different stages of for X
Product Life-Cycle i
|. Development Evaluate other
2. Production Optimize other mpacts
3. Distribution dimensions *
4. Utilization Recompute
5. Maintenance
6.

End-of-Life @

Yes
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Customer & User Needs
Assessment



Needs Assessment

® Customer vs. End User
® Making needs visible
® Explicit, Implicit, Latent

® \Wants vs. heeds!?
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Two perspectives

The idea-in The idea-with

DESIGN ' USE
CONTEXT ' CONTEXT

Hansen & Andreasen, 2002
Perttula & Sddskilahti, 2004
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Two perspectives

® Product features vs. Product use

® Users don’t see themselves a:s/”
users or consumers —only

<
designers do \§

- fﬁj

® From User-centric towards
Use-centric thinking

L]
-
L]

7"
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2



House of Quality (HoQ)

£ Customer

Needs

- Correlation

-

Product Features

The Matrix

Target Values

Benchmarking

® Needs—
metrics
comparison

®Scale: |, 3,9
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Lead Users

AT




Lead Users

no commercial
solutions

Lead users face needs that will be general in a marketplace —
but face them months or years before the bulk of that

marketplace encounters them.

Lead users are positioned to benefit significantly by obtaining
a solution to those needs.*

available > ¢ standard products available >
Lead
Users
Innovators Early Early Late
Adopters Majority Majority Laggards
2,5% 1 13,5% 34% 34 % 16 % >

von Hippel's lead user theory + Rogers’s diffusion theory

*von Hippel, E. (1986) Lead users: a source of novel product concepts. Monagement Science 32, pp 791-805.
Rogers, E. M. (1995) Diffusion of innovations. 4th ed. New York: Free Press.

Helminen, P. (2008) “Disabled Persons as Lead Users for Silver Market Customers. In Kohlbacher & Herstatt (Eds) The Silver
Market Phenomenon: Business Opportunities in an Ero of Demographic Change. pp. 85-102. Springer.



Lead Users — Integrated approach

Person’s expertise or
solution’s performance

/

\

Screening \
N\ /
% @ o ¢/ (o o /
®
/ s

Person

Solution

(@ Person reacting to
~  broadcasting

ﬁ Identified lead user

9
ﬁ Identified superior solution
// \ ( Pyramiding )

Advanced Analog
Field

/ o //
/ . /
® ;e
® A /
‘ Fnelcllw plr:;;ded I ® / / Field provided
/ ® by P3D Other person/solution

> characteristics
(e.g. industry or location)
‘ Broadcastmg )
‘ Broadcasting )

Makinen, S., 2010. Groundwork for Developing and Implementing the Lead User Method for Redesigning a Media Based
Teaching and Learning Service. Espoo, Finland: Aalto University School of Science and Technology.



Prototyping and lesting



Proto

A Shared Model for

® communicating
® testing

® understanding
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General PDI Process

Planni Concept System-Level <\ Detail Testing and Production
el Development )\\/ / D>2sign / /design / Refinement Ramp-Up

Mission Concpept System/spec Critical Cesign Production
Approv/l Revidw Riview Reviely Apjroval
Business | Mockdps Alpha
Model Jimulation
models
. . Beta

Quick & Dirty

Broof of Component

root o models
Concept

* Ulrich & Eppinger, 2005 © Matti Hamalainen (2013)



Prototypes aligh the team and give
them something to collaborate
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THANK YOU!

® Exam will be emailed on December |6%
® Dead-line for answers is December 23 at 2PM

® |f you don’t receive the exam, contact Sonja
sonja@sinofinnishcentre.org
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