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1. About Olympus

Established : October 12, 1919

Medical systems Head office : Shinjuku-ku, Tokyo, Japan
Capital : ¥73,332 million (As of March 31, 2013)

Consolidated net sales : ¥743,851 million (Fiscal Year Ended March 2013)
gowp;} Consolidated headcount : 39,937 (As of March 31, 2013)
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http://olympus-imaging.jp/product/compact/xz10/index.html

2. Promotion of scientific methods in Olympus  L_*

Providing a solution, depending
on the purpose and period of the theme

2009 2010 2012 ~
Solution for

Fuzzy Frontend

FD QFD : ™ .
Q. Short time Short e Setting Theme
Limited purpose ) Zusr;(;gzmalg
Problem setting type ./ - Fast Cause AnaIySiS
N i Original QFD Long time Parameter design .
TRIZ ~Making Strong Patent

ost Reduction

TRIZ
\Short time /
Only
Creation of Idea
One loop TRIZ
7777777777777777777777777777777777777 »*0One method to use

™ Long time ~ Some loops or PAT TRIZ 1 some cases <‘Evaluation & Experiment

" Risk Prevention

Typical Use of  Using various types of methods according to the problem ~ Providing optimal solutions
Methods 90 min Basic Training, applied to the theme to the problem
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4 2013/8/13 No data copy / No data transfer permitted



3. Reaction of the engineers for scientific methods_°

€ Engineers are busy, and have no time for their training.

= They can not have the time for training. 90 minutes training is their limit .

€ We can not grasp the engineer’s heart by the scientific
methods. They want the best approach for the purpose.

= Engineers want to know what method is used for their problem.
- Their aim is not to take advantage of the method, but to grow in efficiency.
) Experienced engineers hope someone will tell them how to solve problems
immediately without learning the basics of the method.

( € Many engineers have an allergy to the scientific method.

= Almost all manager class engineers have failed experiences by using QFD,
TRIZ and TM in the past.

€ We can not resolve problems by only one method.
However, it is difficult for us to connect several methods.

= Evangelists of the method say they can resolve any problem by only
one method. But they don’'t shows us how to connect several methods.

OLYMPUS

5 2013/8/13 No data copy / No data transfer permitted



4, Aim of providing 7 solutions °

Using various methods naturally while deploying 7 solutions

Engineers should have many “Drawers” for the
solution of problem

Forcing to use the
method is not our

Y
urpose!
. S purp
QC7?
Statistical methods ?
Mr. A knows the  Many “Drawers” Mr. B reheg on his knowledge K
scientific method. ~ for the pUrpose and experience of the past
Learning by practice in close contact > T,
with the theme A% NG

)
/17{/;7‘
|

= > Evangelist of the method
‘j’%%g&\ ‘ k Is not required.
EJ/ :fj J Get the new

Training solutions and Support engineers at “Drawer” |
90 minutes Basic course the seams of theme
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5. Possibility of expansion in 7 solutions !

Concept of connecting Methods and 7 Solutions Is important

Core Method ! echnology | Preparation B clion
| © Development 4§ : for production 4§
: I

:
l’ | | Lo I
".PrOJectexample :
|

v

|

QFD TRIZ ' ..Fuzzy Frontend :
QFD Flsh bone chart =™ Setting Theme .

P

Fish bone chart TRIZ ™ CCaube Analysis @
QFD TRlz-

|

TRIZlTM DOE |

atlon & Ekperlment ‘

QFDTRIZTM

¢ TRIZ includes Functional approach and Root cause analysis.
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6. 3 Key Elements of connection (1) 8

[Element 1] Limit the target area by Time and Space
Any theme has constraints of man-hours and time limit.

How can | limit the target area efficiency ?

Against the Target area,
2 Do you cut out the area by Space ?

)
a®
‘‘‘‘‘
-
a®

P .
Do you cut out the area by Time ?
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6. 3 Key Elements of connection (2)

9

The Fish Bone Chart for cutting out the target area by space and time

Space Approach
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Time Approach
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The Time Fish bone chart
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6. 3 Key Elements of connection ( 3) 10

[Element 2] Simplification by functional approach
The target system is complex.

How can | simplify the problem effectively ?

Against the Target problem,
Generalizing by Function

9 — 3

The Element S acts on (V) the Element O

Functional approach changes the mind
from "Why?“ to "For what", “For the Customer"

OLYMPUS
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6. 3 Key Elements of connection (4) 1
Functional schematic can clarify the function
Functional schematic can analyze the function along the thinking of the engineer.

From the top of the system
| chase the function
step-by-step

\

O

Deployment from the main function (Projector) & S+V+0
\ /
t@_ Lens Unit focuses ACtuator_moves
—| the emitted light to [ the lens in the

Projector projects the screen. axial direction.
the electronic data | g
T —— Purpose ...... Means PUI’pOSG ...... Means
: Light source
Purpose — ﬁ]r;ultiter:tswnches — irradiates light to &
ght. the optical Unit.
Purpose......Means Purpose......Means

I ————— OLYMPUS
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6. 3 Key Elements of connection (5) 12
[Element 3] 2 types of idea approaches by TRIZ to the purpose

In Sushi Bar

New type of
Kitchen Knife

Type of eradicating the problem

Root cause
analysis
. @ , '
L) ' 7

Expression of desire GOt |t!
Brewery M

| found the
cause of
slow wor

Why can't |

supply
sushi fast?

You can solve the problem
concretely. However, the
range of ideas is narrow

Belt-conveyor

Why can'’t |
supply the
sushi fast

You can obtain a wide
Innovative idea. However,
the idea lacks detail or
specifics. OLYMPUS
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http://www.photolibrary.jp/img146/261_709076.html

13

7. 7 Solutions (1) Fuzzy Frontend (D
Matching Needs and Seeds through the Function

| want you to level up OO more Requirement for an accelerated level

Py of the function
S |want you to add A A more ‘ Requirement for functions which the

current sgstem does not have
CVUIITIIL yQLCIII uuvuco 1iuL1iave

| want you to eliminate the problem x X Reduction request of the side effects
of the function
Matching Needs and Seeds and actualizing them in Fuzzy Frontend

Vagque Needs Actualized Needs
C 2 ‘ |

. Vague Seeds Actualized Seeds

@ @ @"@
~

3 5 'O @-@@”@@-Q

Arranging Seeds (technology) by the Function
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7. 7 Solutions (2) Fuzzy Frontend @ 1

Visualizing the Fuzzy Frontend process by matching Needs and Seeds

Seeds

Planning the steps and methods

MELA ML WL EWLA 2 | LS STELIL2 ‘

g =) @ START )—@——@——&——~(_FiNisH )
\START: © Stepl  Step2  Step3
' | Date "an "an "an "aan

% 3 i Methods . " "
o I
= |1 .

: Methods for Actualization of Needs

: NISH @ Concept mining QFD

g 2 Seeds-driven QFD

\ e +Usability Evaluation, Market research etc.

Visualization Map of Fuzzy Front End CL
Methods for Actualization of Seeds

(D Seeds Push Type @ TRIZ 9-Window representation

(@ Needs Pull Type (@ TRIZ Trend analysis of the evolution
+ Patent search, Technical Tree etc.

*Reference: Toshiba Corporation Dr. Hitoshi Iwama

“A Study of the Mechanism of Customer Value Creation Integrating Market Needs and Technical Seeds in Product Innovation”

OLYMPUS
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7. 7 Solutions (3) Setting Theme 1

Matching the vector of engineers while reducing Ambiguity of the theme

The Fish Bone Chart I Making sure customers and the purpose

Part 1 by the bird's-eye view to set the target area
I
I
I
\
\ I
QFD \Wmbiguity " Extracting the priority of technical
°eO lediumy’ ! problems according to customer's needs
I
\‘ |
\ I
\ ; :
e e By @ oog’: Setting the target area of challenges
Part 2 gl to level up and planning of solution

\ Y

% Output of TRIZ is consistent with the expected results by clarifying the issues.

OLYMPUS
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7. 7 Solutions (4 ) Fast Cause Analysis (D 10

Combining idea approach and cause analysis for each purpose

Spatial approach Time approach

Approach of Analysis 7

€
Space and Time CJ.;

Study of the factors Study of the factors
in the system X in the process
Desire Eradication

TRIZ Idea approach 4

Desire and Eradication (i;

Smaller, Lighter, Lead time
reduction, Cost reduction, etc.

37 i

Removal of the root cause

OLYMPUS
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7. 7 Solutions ( 5) Fast Cause Analysis @

17

Cause analysis in accordance with the Functional schematic

Case Study: Reducing the noise of the cooling fan to 20 dB or less

why "{s
Because,

Projector generates
more than 20 dB noise
during irradiation

Why?’
Because,

O —

A
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Housing System can
neither reduce the noise
nor insulate

Housing Case has
many holes

Because,

Light Source System
can not send light
efficiently to the optical
switch

Because,

Structural Parts convey
the vibration of the
cooling fan to the housing

Because,
Cooling Fan conveys the
vibration by stirring the air

OLYMPUS



7. 7 Solutions ( 6 ) Making Strong Patent 1) 18
Destroying the traditional constraints by Functional expression of desire
Attention to only the Function and Achieved level Case study: Projector

S Len's -wants tqcﬁnverge ActuatOr w,@.nts f0. m‘6§}e the

”) ’ — emltted Hght efficiently [ lens at high-Speed

' — qn-the screen ..., in theaxml directioft--...
Projectng | e e
the electronic data clearly || Shutterwaptstoswitch | | | Light souree. wants-to
on the screen the light efficiently illuminate the'frght brightly

DN to the optical system ... -

Purpose, Desire

< Destroy the conventional systems, and realize the different means.

0
*

< TRIZ

Example of Effects

[ﬁ) (Goldfire*)

* Invention Machine Corporation
Innovation Support Software

OLYMPUS
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7. 7 Solutions ( 7)) Making Strong Patent 2 19

Avoidance case by functional analysis of competitors' patent
Patent claim (Example)

BERFILLUXZELTELNAHRYOREESBBIHARTT S Sltelp L
AR REBICHNT, BREETLLUXEORDOEBFRICE—LRTvE Separate patent claims into
ZEILTH mEIRIER T, -
oLy Competitors' Patent Claims BOIE L eae S+V+0, and make Functional
B 9% R A SN l3#Y, Lo X% i ira*
FEoTHBRMIESSh AL RYDBHPBRERTFOEAMELRLEICH Model by using Golafire
BEh, BoBBHEADAESERGHEAL—HE L DESITLI-TEEHME Step2

,—\:I:I:%o .
TRIARTEH Search the disadvantages of the

distinctive features by Goldfire*,
and get many ideas by TRIZ

For example,

a basic patent of another
company which consists of 48
claims is replaced by 4 patterns of
Functional Model

* Invention Machine Corporation
Innovation Support Software
OLYMPUS
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7. 7 Solutions (8) Cost Reduction 2

Evaluating the cost of each function by the concept of VE

In the customer's point of view

Super System*)

—» Function(F) Y _____\\_ ____________ _
7 I' : Functional \\
-7 ' Functional Element o ) "o :
Val Uue: V e - : Element ¥1OO vw’{ “‘.:
p o~ Foesiomeruin 4500 \ Rl
V: T~ the dlstqnce from : Functional @ “‘., ¥800 ..'::
C the Basic functions ! Clement  |™~]  Functional oot
N D> or®>®@ or B |‘ ¥200 Element ’|
AN ' | ¥300 K

NMa ~- Handling Area —=—=-----=------ -~
C: Cost of each functional element Priority Target

for Trimming

Trimming by TRIZ: Value Vis low * Uncontrollable Factor

OLYMPUS
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/. 7 Solutions ( 9 ) Evaluation & Experiment
Advantage of TRIZ to the interaction removal in experimental systems

Case of TM used directly

Design Parameter
Parallelism of 2 axes

indino

Output Power Noise, vibration Basic

™
and heat generated FUNCHON  cjearance between the gears
The shape of the gears
Input P > Noise Temperature, Load
Input power Greater interaction between the two

axes parallelism and gear shape

Problem solvmg by TRIZ Optimal design TM

Get ideas to improve the
parallelism of 2 axes

™ Design Parameter
Clearance between the gears
The shape of the gears

Output Power _ _
W Input Optimal design can be
- power reliable by using limited

design parameters

OLYMPUS
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7. 7 Solutions (10) Risk Prevention M 22

Risk analysis by purpose

Product Improvement

New products

Type of
Human life priority

Functional part

to handle the large
energy

And
Design change part

Functional part

to handle the large
energy

And
Basic Function

Type of
Quality priority

Important Function
by the customer

(Level up - Function)
And
Design change part

Important Function
by the customer

(Level up - Function)
And
Basic Function
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7. 7 Solutions (11) Risk Prevention @ 2

Failure mode prediction by TRIZ (Reverse Thinking Method)

Reverse Thinking Method (TRIZ AFD*)
For example, the way to see the security
system in the eyes of a thief

TRIZ AFD* Example

Using a Functional schematic for inhibiting
the original function in Reverse Thinking Method

Mean function deployment Lens does not Actuator does not

to cause a failure | condense the lighton ~ tex—| move the lens in the
\‘ the screen axial direction
Stop the projection
— of electronic data —{ Purpose......Means Means
t‘_’ to the screen Shutter does not The light source does
Purpose switch the light not irradiate light onto
Purpose Means the optical system
* AFD (Anticipatory Failure Determination) Means

OLYMPUS
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8. Summary

Summary

@ In the promotion of scientific methods, the point of view of efficiency and
time for engineers is important.
And, providing solutions is effective for them to encourage the learning
of scientific methods.

(@ For connecting smoothly between solutions and methods,
the concept of customer thinking and objective thinking is important
with a focus on the function of the system.

@ In 7 solutions, the range of TRIZ application spreads by using Type of
fulfilling the desire and Type of eradicating the problem for each purpose.

Next challenge
In promoting the solution, it is a challenge how we systematically hand
our knowledge and know-how on to promoters in our company.

e ——————— OLYMPUS
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Special Thanks 2

Thanks to Mr. Mamoru Zenko and Mr. Hajime Kasai of IDEA,INC.
They provided the chance of using scientific methods (QFD + TRIZ)
and support for our activities at OLYMPUS.

e —————————
OLYMPUS
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Thank you for your attention
OLYMPUS
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