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Innovation and Value Creation

Success Factors for every company:

Profit = Revenue - Cost
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Value Creation Map
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Innovation Map

* Type of Product Development
* Technology/Innovation Push
* Customer/Market Pull

* Creativity/Ideas generation: driver for technology push
* Customer centric innovation:

* Identify hidden unmet needs

* Identify customer value

* Make creative ideas to commercial success

* Deliver better business processes

* Make creative ideas/customer centric innovation into
quality products

* Lean Product Development

* Robust design

* Product development Kaizan cycles
Copy Right: Prof. Kai Yang 8




TRIZ, Axiomatic Design and Creativity

*TRIZ, Axiomatic Design are close relatives

* TRIZ makes Samsung to be more R&D
Competitive and to surpass Sony (Fortune)

* There is increasing usage of AD to bring
Breakthrough designs

Copy Right: Prof. Kai Yang

Axiomatic Design and Voice of Customer

Matrix A

PVvs

Y=f(x) Matrix B
Physical Mapping Process Mapping
Customer Functional Design Process
Attributes Requirements Parameters Variables
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Product Development Process and Axiomatic Design

PD Performance Metrics

* Product Design Quality

* Product Development Lead Time
(Concept to launch)

* Product Productivity (Engineering hours,
concept to launch)

(Clark and Fujimoto 1991) COpy Right: Prof. Kai Yang 11

Axiomatic Design Practices

- Independence Axiom: Maintain independent
Functional Requirements and Design
Parameters

Implications

* Encourages modular design practices

* Maintain parametric independence within
modules

Benefits

Parallel developments and testing

Much easier for engineering change

Copy Right: Prof. Kai Yang 12




Information Axiom

---Minimize the information content in designs

Implication — Lean Product
Reducing Design complexity by:
* Reducing unnecessary product functions and parts
* Loosening up unreasonable tolerances
 Using standard/out of shelf parts
* Controlling technical immaturity
» Avoiding complicated user/operator requirements

» Avoiding complicated éntm{ggfg&gq{uirements

opy 1¥ang 13

Nature of Product Development

Information (knowledge) creation (Reinertsen 1997)

p
I: Information contents

ITest = PFailure (]Failure ) + PPas sin g (]Pas sin g )

Keys for Success in PD Process

* Maximize Information Creation Speed
* Increase Information Flow
*Minimize information contents in each product

Copy Right: Prof. Kai Yang 14




Information also has time value

The earlier we get the information, the more valuable

 In general, we want to get information as early as possible
(Small scale early tests, robust technology development)

* We want to get the more critical information earlier than

Non-critical information

(Task sequencing)

Copy Right: Prof. Kai Yang

Information Flow Quality
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Product Engineering

Traditional
i IWAAAAAVAYAYAN .
iequ::;;lll | One shot, unilateral
PP v Transfer of complete blueprints
eV VAVaVaVAVAN | Process Engineering
Product Engineering
High | AAAANAANANN High bandwidth
Bandwidth Transmission of design information
Technology
Transfer VeV V. VAVAVAVAVAN | Process Engineering
Overlapping Product Engineering
With |
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Preliminary Fragmented Release of
Information * * * Preliminary information
Transfer
NNNANANN | Process Engineering
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. Design for manufacturing
Overlapping
With |/\/\/\/\/\/\/\/\/\ Bilateral Flow of
Mutual Preliminary
Adjustment ? * * ? Iu_l_m'_T:ation
|/\/\J\/\/\/\/\/\/\ Process Engineering
Product Engineering
Overlapping P 1 AVaYAVAVYAVAVAYAVAN
With early B Y
Downstream *** * * f
Involvement : |/\/\/\/\/\/\/\/\/\ |

Process Engineering

Information Exchange prior to
Problem Solving Cycles
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13 Principles ofLean Product Development (Toyota)

5. Develop a Chief Engineer System to
ntearate Development from Start to
Finish
11, Adapt Technology te Fit your Peaple

Organize to Balance Functional Expertise
and Procass

and Cross-functional Integration.
14, Align your Organization througl

! Develop Towering Technical Competeanca
4 ' Simple, Visual Communication

in all Engiresrs
13. Use Powerful Tools for Standardization

2. Fully Integrate Suppliers into the Product _ e
and Organizational Learning

Developmert Systam
2 Build in Learning and Continuous
mprovement

10 Bulld a Culture ta Support Excellence and
Relentless Improvement

1. Establish Customer-Defined Value to
separate Value-Added from Waste,

2. Front-Load the Product Development
Process to Explore Thoraughly
Alternative Salutions while there is
Maximum Design Space

3. Create a Leveled Product Development
PFrocess Flaow

3

Uilize Rigorous Standardization to
Reduce Variation, and Create
Flexzikility and Predictable Qutcomes.

(Jeff Liker)
Copy Right: Prof. Kai Yang 19

Principle 2: Front-load the product development process

—>

=3

—> Evaluate against threats and each other
:: > | Eliminate weak

— 1 — Add knowledge

—> Combine in different ways

AD Implication: Generate information earlier

Copy Right: Prof. Kai Yang 20




Principle 3: Create Leveled Product Development Process Flow

* Synchronize activities across function

* Level the work load, no idle, no overload

* Create stead speed job flow for design engineers
 Stagger the release of data from one function to the next

AD Implication
Minimize the Product Development Process Complexity

By minimizing variation in job flow, workload, and
Information flow

Copy Right: Prof. Kai Yang 21

Principle 4: Utilizing Rigorous Standardization to Reduce Variation
Variation and Create Flexibility and Predictable Outcomes

* Design standardization:
engineering checklist, standard architecture, share common
Components

* Process standardization
Standardizing common tasks, sequence of tasks and task duration

» Skill Set standardization
Standardized skill inventories

AD Implication
Minimize the Product design complexity, process complexity, and
Engineers communication complexity by standardization

Copy Right: Prof. Kai Yang 22




Principle 11: Adapt Technology to fit People and Process

* Integrate new technology seamlessly into existing technologies
And lean product development system before using it

* Use the technology to support the lean product development
Process. Not to drive it

*Technology should enhance people, not replace them

* Right size, not Kking sized

AD Implication
Streamline and simplify the overall people/technology/process

Copy Right: Prof. Kai Yang 23

Principle 12: Align your organization through simple, visual
Communications

Principle 13: Use powerful tools for standardization and
organizational learning

And many others

AD: Information Axioms
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The Future of Axiomatic Design

Axiomatic
Design

TRIZ

Copy Right: Prof. Kai Yang

25





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


