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1. About Olympus

Established : October 12, 1919
Head office : Shinjuku-ku, Tokyo, Japan
Capital : ¥124,520 million (As of March 31, 2014)

Consolidated net sales : ¥713,286 million
(Fiscal Year Ended March 2014)

Consolidated headcount : 30,702 (As of March 31, 2014)

Imaging Business | Scientific Solutions Business
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2. Promotion of scientific methods in Olympus (1) 4

Providing 7 solutions for the purpose

2009 2010 2012 ~

Solution for

Fuzzy Frontend

FD QFD - ™ .
Q Shorttime SIS Setting Theme
Limited purpose ‘ '?;:;222;2::{
””””””””” Fast Cause Analysis
Problem setting type
Y ST Long time Parameter design ]
TRIZ Long ime ~ Original QFD ° Making Strong Patent
TRIZ
Short time ]
1 \ only / Cost Reduction
Creation of Idea
One loop TRIZ . : :
™ / _________________________________ 5%One method to use Evaluation & Experiment

Long time ~ Some loops or PAT TRIZ 1 SOme cases

Risk Prevention

Ty?\jl‘;?:]gj: of Using various types of methods according to the problem Providing optimal solutions
90 min Basic Training, applied to the theme to the problem
OLYMPUS
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2. Promotion of scientific methods in Olympus ( 2) >

The functions of system can connect 7 solutions and methods
Process is connected by the concept of function wherever you open the drawer

| Technology : Preparation :
Core Method | Search > Sl EEmeT IProduct Design : Yo st Production
. | |
| | |

|
® ® ® :Cose of project |
|

QFD TRIZ | @.Fuzzy Frontend | |
QFD Fisi:l bone chart : *. ’ Setting Theme ‘
] ! : — ' !
Fishbone chart  TRIZ TM ® Fast Cause Analysis @
I I . ) . ' |
QFD TRIZ Making Strdng Patent’Q i @ P
! | ' o ‘ b Pl
TRz ™™~ Cost Reduction
I I "0 x : 1 : ‘ x
TRIZ TM DOE | ‘ Evaluation & Experiment

QFD TRiZ TM -l Risk Prevention

¢ TRIZ includes Functional approach and Root cause analysis.

OLYMPUS
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3. QFD for connecting to TRIZ (1) °

The simplified QFD to determine the priority of user needs
(Reference to the paper of OLYMPUS in TRIZ Symposium 2011)

Original QFD Expansion from Matrix Diagram

It is difficult
to write

~ QFD . -
Function matrix
Matrix Diagram Cost fixed design
Reliability
\_ J
Simplified QFD Specializing QFED for connecting TRIZ and TM
™
QFD TRIZ
: Root cause analysis Optimal robust design
voe ‘ Simple Table Function analysis realize the reliability
Crate ldeas
- Idea of
Priority list of functional
user needs model

OLYMPUS
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3. QFD for connecting to TRIZ ( 2) 7

Simplified QFD Is not effective in the early development stage

| want to use QFD.
But QFD does not
work well.

QFD

Customer

Rn LHrements
\ 3 “UlreiIitiviing

Design
Requirements

\Voice of engineers in the field

In the new product, it is impossible to grasp
the customer requirements sufficiently

We want to make use of our own technology,
but application of technology has not been fully
investigated without detailed specs and
drawings in the early stages of development.

It is very difficult to find the potential needs and
attractive quality from only the voice of the

Design
Requirement
Targets

customer.

Too much input, for example business strategy,
technology strategy, market analysis, etc.
confuse my head in the early stages of
development.

4
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4. What is the tool to realize the voice of engineer ? 8

Tool for connecting the needs and seeds by the function will be effective

Customer Needs are the level of functions and\

(\Ieeds
requests for the function system does not have

| want the pot to boil the water in 1 minute.

The specifications are the
achievement level of the function

@%

. I o
Needs | Seeds
Driven * Driven
-~ N
i Seeds
————— —
Function EMeaEStQth?b . Driven
1 eafer Neats e DOMOM | e
QV@‘ | plate
Purpose i __ . Needs
Means V i
_ Driven
Pot boils the water Insulation keeps the temperaturel _ >
N of the built-in case -

. Seeds O

Technique is a means for
realizing the functions

Means of heating
Heater ,Induction heating

k.

—

E v A
Means of keeping temperature
Wool insulation ,Vacuum insulation

e
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5. Olympus original new SN Matrix

9

Breaking down to the level and function from the view of time and space

Determining the

Spatial functional approach

RS Ryd O

Heater heats the bottom plate

Q7O
g \%
1 Built-in case holds the hot water

Q<O

Insulation keeps the temperature of

Spatial structure

@~

Pot boils the water.

priorities in the concept

of the planning

requirement of QFD

Our own technology is broken
down into the level and function

the built-in case

Seeds

Time functional approach is also applicable

Q-

Heater assembly
process connects the
wires to the heater

B OVQ Time

Heater is assembled to the bottom plate
T )

V
Terminal is crimped to the heater

- Q-0

VW  Wireis soldered to the terminal

Technology of competitors
are searched for each

Needs
Hearing the Customer

Layer

function Needs based on the
\ function &
Functional | Priority | Functional Level Function (S+V+0O) Technology of competitors | Needs of
Target | Current level Level Detall Customer
© |1min|2min Pot boils the water. 1.5 min | Technology X | To boil the
PAT No. water in 1 min.
Hater heats = = -

OLYMPUS




6. Creating the Seeds by expanding engineer’s desire (1 )10

Searching the Needs by expanding the Seeds from desire
ldea and research of technology by expanding the desire, and focusing

Investigation of what you want to do (by Logical tree of desire and Goldfire*)

Clarification | Expanding the seeds from desire (Free thinking by TRIZ)

of Seeds Focusing the technology to affinity with the strategy

Finding virtual the Needs for the focused Seeds ,
Clarification  research, and verification

of Needs

, Proposal of virtual Needs to the customer and hearing the voice of

\ customer

.- Verification of Needs (Questionnaire survey, Virtual catalog survey)
Clarification Technology development that meets the Needs
of Seeds l = -

Finding the virtual Needs by the Seeds Needs Matrix

OLYMPUS



6. Creating the Seeds by expanding engineer’s desire (2 ) 1

Original new “ Loqic tree of desire” for expanding the technology seeds

Expand our technology to upstream (Deployment of applications ) and downstream (Deployment of means)
by using the logic tree of desire. And survey results and ideas are added to the logic tree of desire .

Remove the psychological inertia of engineers by TRIZ !

Deployment of applications @ TRIZ 9-Window method, Effects
Deployment of means : TRIZ Functional approach + Effects

OLYMPUS Original “Logic tree of desire”  Examples of laser processing
Adjustment control of the microscope optics Deployment of app” cations

.. Drive control of the medical optics
Deployment of applications _
Control of the production

Parts processing of medical equipment facilities of the camera High-precision position control

High-precision

Surface treatment of camera parts | aser processing

High-efficiency power control

Parts processing of the microscope High-precision optical system

Deployment of means
e ———— OLYMPUS



6. Creation of Seeds by expanding engineer’s desire ( 3 )12

Deployment of applications
Technical survey based on the function ( TRIZ Effects)
Multifaceted information in “Knowledge Navigator” stimulate the idea of engineers

. & > SIUFRR moTUDIEE @ .
Finding of the : !
o HIY: @R Ty BEEM: STt @ 00, @HEne
application of laser FeL—F—Tr=—Fh Cex ) | Lus—F6_
annealing RSSO IR
ghER: BFEA |
Searching for "Laser T T =1 )
" . aj i . ml N B
anneal" by Goldfire * Def|n|t|on — 5  Detailed terms - Concept — 5y~ Advantages 3 12
................ @ | RRRRRRRT | ho.02)
PR (= u [WURL T ESAEDY sl 5l 1 N ] L—==r==N 1] y=NwmE 29|  T-fslbmoociE na
SLADLRE&EE 2 Tel-—"rz-jaf B Serz—agE (4] T SeEFRISTEOME (3
B AU R AAFEIS OBREROE (1) L—"#r=— (4] HoTZT-AT S (18] =_ BB [2]
SLBTF A AVEYAOER () RREP=-I M S ERF--vER 17 =L EREEmOE 1)
, _ _ BB NN | ialc iy ] | - (81 = FSuom Mo EOmEERD. . 1)
t DF=—IADIE N SlL-HTIoLEE 4] TLTZOASE 18] 2 93l CepositediREIDR. . (1
Varlous Informatlon i‘_:’i’ﬁﬁ"}'a'h‘i'_-"ﬁﬂp\'lﬂ)ffﬁl.\p e H L am——l, Eal i"_-—ll AT, — E‘Il—'.zll EN m%ﬂgmi?gélémeﬁg ________ H
about the surface 7 ko P &
. “Knowledge Navigator” of Goldfire
annealing are found
=1 o] | o] : i, =]
Dlsadvantages (2] Appllcatlons _________ az. Methods ¢ pgne wy  Conditions (7]
Tie MeLTo FRIMOIER. k] MEE B e TLleeFomBE )
: S PeITuAsREEORERE @) SLATvIONEM G TREL &)
Information by the maltomELT 0 SUEBEOHEESRUMT @ - 1assmcL-dr-ify.
h | d t IR EEIT o TEEEOSE .. ) P2 IFLF-TERO.. @ ST IFIFE— 4]
=REOWA (1) =L EEEIL - —LmIE. ([ S L-dTIRLE-EE 4)
Search iead 1o new EADDEICERD 1 PLRELLE - L TR0 (3 DHIRESRO OIS (3
ideas EOEUBECFERICTS M S L—UHIERDAESMLEL.. @) SLEaL—YH @)
' TermnmiEtE | —~hEDEE 2] PRIl (3
S lase au HIERBET —— (1) L—HHERREERLEL . 2 L EL—YTLIVA @)

'| - - -

* Goldfire : Innovation support software Invention Machine Corporation under IHS
e ——————— OLYMPUS



6. Creation of Seeds by expanding engineer’s desire ( 4 )E

Deployment of applications :
ldea of using TRIZ Effects based on function

Finding the application for wovL A
laser annealing micro-region =]
of the metal to 500 °C over

.

S ERES

USIng TRIZ Eﬁects Of L— it TS ILEICAD, S AL—- AR EROE LR EICHEREERERET S,
“ Laser annealing " by Goldfire  Making porous transparent solid Generating a polycrystalline

L= —t = Ly= l .

‘?\‘5; b7 *—4{ | o

N\ Ll
| found the application ‘
to eliminate surface

defects as well as

SN

S AL— s L &I RbioA O EOREERFRISELNT .

L—tFE— &T“ﬂ %H-’.Ehﬁ'%

annealing ! Forming a part Melting the surface defect

e OLYMPUS




6. Creation of Seeds by expanding engineer’s desire (5)_ 14

Deployment of applications :

Technology forecast by TRIZ 9-Window method

Virtual case of medical device

Upper layer corresponds to Infrastructure products and lower layer

Upper Layer

Our own
Technology

Lower Layer

Past six years ago

Present

Future after 3 years

Adopting a special
shape to key parts
of the medical
device

Miniaturization of key
components due to
downsizing of the
medical device

Change of
sterilization process
requires high
durability in key parts

Introduction of

Drilling and welding

5 <

technology for technology of micro

cutting of metal region of metal with :

with a laser a laser

He-Ne, Ar, YAG Multifunction Nanofabrication

Laser machine in technology by
combination of femtosecond laser
CO2 laser pulse

corresponds to the element technology and parts.

What technology do
you want when you
are sandwiched
between the upper
and lower of layer?

OLYMPUS



6. Creation of Seeds by expanding engineer’s desire (6 )

15

Mapping the new technology and idea on the Lodgic tree of desire

Positioning on the Logic tree of desire can prevent the unregulated divergence
of technology, and control the direction and grain size of ideas and information.

Deployment of applications

For finding the application
— of the laser processing to
heat a small area

I

What is its purpose?

| want to expand the
range of applications
of laser processing

For finding the application

A

of the laser processing to
make the precise hole

What is its purpose?

What is its purpose?

For finding the application

of the laser processing to
cut a narrow area

What is its purpose?

For finding the application
of the laser processing to
anneal micro-region of
the metal at 500 °C over

What is its purpose?

For finding the application
of the laser processing to
weld a small region of the
metal

------------------------------

What is its purpose?

-----------------------------

| want to anneal the
metal cylindrical surface
by controlling the laser

| want to remove surface
defects by melting a
small region of the metal

by controlling the laser

Mapping the new technology and idea

OLYMPUS
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/. Bringing out the Needs from the Seeds (1) 16

Focusing the technology to affinity with the strateqy,
and finding the needs by SN matrix

Step 1 Matching with the strategy of our company
Narrowing E 1 g Taking advantage of the mY company’s strengths
the technology 2 ) Avoiding the strong technology area of competitors

Do you want how much

Step 2 . Step 3 functional level?
Functional 970 Listening to [

V
expression OT,’Q“—OT,’@ the;/oice of
OT,’Q customer

SN Matrix
Functional | Priority | Functional Level Function (S+V+0) Competitor ‘s Technology Voice of
Layer EpE— Customer
Target i Level Contents
© |[1min |2min | Potheats the water 1.5 min EE boil
No.OO in 1 minute
The Heater -« -

OLYMPUS
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/. Bringing out the Needs from the Seeds ( 2) 17
The technological seeds actualize the potential needs (attractive guality)
It is possible to provide the unexpected level of the function ‘

@ Strengthening of basic

functions
.. @ Reducing side effects Desire (Function+ Level) Realization model

Keywords for providing | hope the pot 1o supply The Potwith a

the level above the expected high temperature hot function to keep
@The basic function outstandingly high water at any time the temperature
(@Reduction of side effects far more than \l, ‘1’

expected | hope the pot to boil the » The Pot to boil
(®Functional level only for a particular user water in 1 min. water at the
@The function with a very high degree of freedom l moment
(®The extremely simple operation : \L

_ _ _ _ | hope the pot to boil the
@®The design that gives great impression water in 30 second with 7
(Color, shape) power consumption of
conventional level or less.

Providing excitement to the customer by the unexpected achievement

level and adding new function
e OLYMPUS




8. The idea of realizing the functions to meet the Needs| 18

The idea for realizing the focused functions
by using TRIZ ( Type of fulfilling the desire )
Realizing by the different means without involvement in the conventional system
Example of Pot

Heater unit to heat efficiently built- Heater to heat efficiently the
in case to O °C in 1min base plate to O °C in 1min

| hope the pot to boil the

water in 1 min
Desi Insulation to keep the temperature Heater Fixed Part to fix the
esire of the built-in case at O °C below heater with little heat dissipation
o M -
TRIZ Effects = c
“ Heating the liquid * VAV

W [

;—ma
. Fiod

(Goldfire*)

JiliE=Us S S

* Goldfire : Innovation support software Invention Machine
Corporation under IHS

= RSO
. s - EERICLUT LAV Fo AR TER I B E RIS T D,
HER 7 # i i =
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{ Reference ) Two types of TRIZ approach 19

Selecting two approaches in accordance with the purpose

In Sushi Bar
Type of eradicating the problem New type of

Root cause Kitchen Knife
analysis

| found the
cause of

Why can't |

\ without remainder on the
kitchen knife?

You can solve the problem

concretely. However, the

______________________ o "}(_\________________@ugsgfﬂigaéi_sna_r@vx__\

“Type of fulfilling the desire Belt-conveyor

Expression of desire GOt |t| S'UShi bar

1

I

:

Brewery 5 |
y L) =

, - —p

I

I

I

I

I

I

Why can't |
supply the
sushi fast?

- ' L&}
T L YT “_,:';'.;_:...

\N

‘ You can obtain a wide
innovative idea. However, the
idea lacks detail or specifics. :

Gm B BN BN BN NN N BN BN BN BN EEN EEN BN NN N B BN BN BN BN SN N N BN BN BN BN SN N B BN BN BN BN SN S S B BN BN BN SN N N BN BN BN BN NN B B B B S . b4
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http://www.photolibrary.jp/img146/261_709076.html

9. Reaction of using SN matrix and Logic tree of desire |29
SN matrix and Logic tree of desire are used by more than our expectations
# You can hearing the customer needs on the basis of the function without
the detailed drawings of the system.
€ Needs assessment based on the functions is possible to improve the coverage
of needs and specifications.
# By clarifying customer expectations for the function, we can connect
smoothly to TRIZ. As a result, it is easy to facilitate the solutions of cause
analysis, risk analysis, and cost reduction.
@ Logic tree of desire can explore widely the potential of your own technology.
€ By functional analysis of time and space, SN matrix can also be applied to
the wide range of problems including the process and usability.
€ By searching the technology and patents of competitors on a functional basis,
coverage of the survey can be improved.

OLYMPUS



10. Summary 21

@ The New SN Matrix makes it easy to find the needs of customer by
separating the (quality goals) achieved level and function. And engineers
came to be able to determine the priority of technical problems with the
customer needs and technology of competitors in each function.

@ The New SN Matrix is applied to a wide range of technical issues by
analyzing the function from the point of view of space and time.

® Inthe process to actualize the seeds, the New Logic tree of desire and TRIZ
process can remove the boundaries of knowledge and experience of the
engineers. This process can lead to find a variety of potential needs.

By introducing the above approach to the early development stage,
It was easy to find the customer needs on the basis of the function.

As a result, it has become possible to connect smoothly the solution that
contains the TRIZ solve problems.

e OLYMPUS
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Special Thanks 22

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
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