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This page is Part D of my Personal Report of Japan TRIZ Symposium 2010. Please see the Parent page 35
for the overall description of the Symposium and the general introduction of the Personal Report. I am
thankful to the Authors for their permitting me to cite their slides here for introduction. Click here for the
PDF file of this page of Personal Report.

The following table shows the list of presentations included in this part.
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Part D. Case Studies in Industries

Seung-Hyun Yoo, Manyop Han, and Ung-Rak Jeong (Ajou University, Korea) [E04, O-2] gave an Oral
presentation with the title of "From Technical to Business Contradiction: An Example of New Gantry Crane".
The Authors' Abstract is quoted here:

A new vertically rotating type of gantry crane is developed. The new concept was evolved from the
main contents of TRIZ, such as Dynamicity, Spheroidality, Periodic Action in 40 principles. The
new idea was implemented in new system and usual design activities were followed. The product
is designed in system and element level. Engineering simulation shows the concept was
successfully realized and the dynamic simulation reveals the exact clockwork of the system. But
the difficult problem appears after this real engineering accomplishment. As the system is so
huge, it 1s not possible to sell so far. The problem emerged not in the technology but in the
business. The business problem reveals quite reasonable example of a business contradiction.
Struggle with this problem without success is described.
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the current business situations of container terminals in
ports. Ever increasing size of ships urges more
efficiency/productivity in loading/unloading the
containers. Thus the Authors worked for the development
(or designing) high performance cranes.

In the slide (right), the Authors show a brief overview of o .
\@i Contain

-

By using TRIZ on this technical problem, the Authors
obtained a basic idea of using cyclic motion of the trolley
instead of linear back-and-forth motion. As shown in the
slide (below-left), their first solution concept was a
horizontal rotation system just like the one used in Ski
Lift. Then, by overcoming the Psychological Inertia, they
developed a new solution concept of vertically rotating

er Terminal Business

------- L

Competition among terminals in terms of:
- Service (Ship's tumnaround time)

- Productivity (TEUs per year)
" TEW : Twenty-foot equivalent unit {B.1m)

Ewver increasing size of ships

Increasing time of loading

Productivity

— Design to encompass the big ships

— Termninal running systam

— Development of the high performance crane

system (see slide (below-right)). The new Gantry Crane
has two sets of trolley rails (i.e., upper and lower rails for
going and returning, respectively), and at the ends of the
rails the trolley is moved up and down by using an

elevator.
* All TRIZ solutions suggest Periodic Action * Horizontally rotating system was not
= Owercoming the psychological inertia was efficient, even though this idea appeared
very important. as the natural extension of existing
» The solution concept s already used in Ski system. _ _
Lift. * Engineering analyziz showed vertically
« Naturally the first idea was to adopt rotating ystem was more efficient.
horizontal rotating syatem.
The _ - Features
Authors .| Tet:h HOtalnEI'
developed i " Mo-sway
their " Mo-Pointing Time
engineering ® Semi-automatic Operation{2 Operators)
® 2 Hoist, 2 Hook, 5§ Trolley, 5 Spreader & 2 Elevator
n}llOdel’ -as »  Weight Measurement
S OWI} m » Commamications System
the slide +  Maintenance Equipment
(center). As = Shore Power or Self-contained Diesel Power
summarized «  Man lift
in the »  Emergency Braking System
Features - Storm Gantry Brakes
(slide y_Performance
gif‘f)lltl:os))’ Performance: 100 van/r
are wor}lliin Rated Load : 40 ~ 50 ton
in acyclic & Spreader Size : 20 -40 - 45 #
Speed :
manner. ) )
No-swav is Huoist 80 m/min
1t (i, [empty} 170 °
Efslllll t(}ie Trolley 180 *
Gantry 45 -
vertical Boom Hoist & min
setting of
every load.

The design of Operation Cycle of the
system 1s most interesting. The slide
(right) is the schematic of the
Operation Cycle, for the case of lifting
the containers at the land (left-side)
and loading them onto the ship (right-
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side). At the stage 1), the land-side

Hoist for Trolley 1 is going to descend Te Ch nota I ner Operatiﬂn CYCI e

the Spreader (without container); a - i
container is coupled at the stage 3) EI G T | q Di :
and is lifted up at the Stage 4). Then o I ]
in the next cycle, the same Trolley
(now named Trolley 5) is waiting for a

while and moved to the ship-side iy
Hoist. In the 3rd cycle, the container

24

B | Bt

of the Trolley (No. 4) is lowered and -:Lﬁ::fllli:f I:'r T-.r:,leltw 2 }nﬂ::-m:;: f:r::mnt:ll::rﬂfl'

unloaded on the ship. In the 4th cycle . et [ el

the Trolley (No. 3) is moved to the '

upper rail, and in the 5th cycle the

Trolley (No. 2) is transferred to the

position next to the land-side Hoist. =

The time analysis is summarized in ;

the slide (belOW). 2)Descention of a spreader
dlAscention of a -prundur wicontainer

i} Technotainer  Time Analysis Result W"E'“"‘ﬂ'"ﬂf
¥ The eritical path of the crane is gescending and

ascending time at the land side. ‘
¥ 1 CycdleTime=2+11 + 20+ 3 =36 sec

v Per Hour Performance = 60 x 60 7 35 = 100 van/hr 3)Coupling of a container
and unloading

v Performs 2 times faster than the ordinary crane

The Authors further carried out static and dynamic simulation analyses of the system and developed well a
new Gantry Crane. The features and advantages of the system are shown in the slides (below-left and below-
center). Real-time performance is 4 times faster than ordinary crane. The Authors summarize the results
very positively in the "technical" viewpoints, as shown in the slide (below-right).

B _Technotainer __ Features @ Technotainer Advantages @ Summary (Technical Part) d)
" Semiaulomaiic Operation * Elimination of $way problem
[One operator each on ground and on deck) * Relatively low price considering its high
) . . " Elimination of Pgipting Time
" Reduction of moving weight and energy performance
efficient ® Realtime performance is 4 fimes faster

than ordinary crane. ® Saving time of loading & unloading

B B ight up to & — & meter Improving the efficiency of yard utilization
Faster return on investment

" Maximize the performance with 5 sets of .
trolleyispreader

" Continuous cperation by using 4 tracks
simultaneousiy,

" Easy conversion fo crane automation

" Easy integration with high speed container Enhancing the competitivenass of the port

terminal system " Low maintenance and labor costs

" Simplified frack change with elevators

" Easy conversion to full automation

The problem for the Authors is now the business problem, they say (See the four slides (below)). They have
started a small venture company for the business of the new Gantry Crane. But they face with the Business
Contradiction: Customers want a proven, real working system but without order (or fund) the venture
company cannot make a real product. Since the new system is huge and expensive, nobody wants to take the
risk of building the first model.

O Next - Business story & —Stake holders By Business Contradiction
= This technology was patented * Container terminal authority - Customer wants a proven system.
« A venture company was sat l..I. * Shipping company = Without order(fund). we can not show real
o N pany e * Port labor union product.
EWspaper Cover up. » |rvestor - Contradiction :

* Funding was .SUE-DESSfUL « Govemment To get an order, we should have a 'real
* R&D and business went together. « Crane builder — Bia h okt ety working systen’.
* 5o far, Good and Technical part. B NESvyWSIght manuiseiner To build a real working system’, we

* Next is Bad and Business siory. = Crane Designer as a small venture company should have an order.
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Real Cause of the Problem

= The subject is huge and expensive.
= This fact owerride any reasoning and
solutions.

= Mobody wanis to take the risk

The following 3 slides (below) discusses on possible solutions, real problems, and strategic suggestions. These
are of course typical problems for technology-oriented venture companies, but are particularly serious in the
present case because of the huge technical system.

ki _Possible solutions iy _Real problem @ _Strategic Suggestions
* Proving the system. * For this business problem, we couldn't L
— CAD model : Fancy CAD simulation was not stil model our problem. ' * Coalition with big manufacturer
enough 10 persLae. . . i — Several ruptured talks with companies in
— Lego : Lego was consigered, out . Main cause and parameter is “Size’. Korea, China
— 1in scaled down mode! - 1710 model |5 stil * Can not find Systematic Approach. + Selling the patents and company
Expansive. o _ * Too many stakeholders make situation — Tried but not accomplished
B ﬁ;gﬁaﬁgnsnng SYStem - Shuiing sowr m':"l'& complex. o — Mewly emerging technology
— Full system (with cur fund) - We are not ready. * We've got good and entl'.rleﬁs‘i.]c
— Insurance - Mat successtul yei responses, but no order in reality.
= Principle 27 in 40 principles s adopted - “"Cheap
objects"
The Authors shows the slide (right) as the conclusion. @ Conclusion as a TRIZNIK
After this presentation, there were various discussions and | * Itis painful that we couldn’t find practical

suggestions on the business problem. Since business answers from ‘Business TRIZ' problem.
* We wonder ‘the problem of SIZE’ is real problem

problems depend much on specific situations, such and ubiquitous for any new ideas with same
suggestions may not be applicable to the present case. condition.

* We humbly wait for any advices frpm TRIZ
[*** This is a nice case study of a technical problem. The tch‘j: ﬁr?ghig?al‘::;t to stimulate serious study on
de?velo'pment.of thg solution cpncept aI.ld brushing it up + Sorry that we present not full solutions but
with simulations into a practical solution are a nice work problems.

for a university laboratory and its venture company. Since
the solution seems excellent, we wish the Authors find
some opportunities to make it in reality.]

JinHa JEONG, Jeong-Su HAN, and JunHoe CHOI (Samsung Electronics, Korea) [E12, P-A5] gave a Poster
presentation with the title of "Development of a New Weight Sensor for a Washing Machine by Using TRIZ
Problem Formulation". The Authors' Abstract is quoted here first:

Recently, energy regulation pushes development of eco-saving products. Washing machine, one of
energy consuming product, can reduce water usage and heating energy of water by controlling
water supply based on the weight of laundry. There are two conventional weight sensing methods
in washing machine. One is sensing the force of inertia of a rotating motor and the other method
adopts a weight sensor, called LVDT sensor. The former renders inaccurate weight and the latter
is expensive. To develop an accurate and inexpensive weight sensor, we have adopted TRIZ tools
such as a problem formulation, RCA and function analysis to identify a problem, and FOS
(Function-Oriented Search) algorithm to generate suitable solutions. As a result, we have
obtained even weight sensing performance and 80% cost effective than a conventional weight
sensor. Furthermore the developed sensor has increased manufacturability and easy installation
due to its simple structure.

The slide (right) schematically
shows the structure of the drum
(rotating vertically) and its
supports of the present system.
The Authors initially generated
1deas by using brainstorming.
They have obtained 10 ideas,
which are related to the
improvement of the three parts
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shown with red circles. They
tried the ideas, especially the one
setting a loadcell at the spring.
The results were not satisfactory
in the precision of weight
measurement of the clothes.

Thus the Authors stepped back
to face with the problem more
seriously by using TRIZ and
System Engineering. They
reconsidered the purpose of the
problem, applied functional
analysis, thought of the Effective
Zone (@i.e. the range of objects
influenced by the weight of the
clothes), used IFR and
Resources, built Su-Field Model,
considered possible Fields, etc.

In this manner they have
generated about 40 ideas (slide
(right)). On the basis of these
ideas they have generated a
solution as shown in the slide
(light). The change in the
stroke of the damper due to the
weight of the clothes is
measured precisely by use of an

Personal Report of Japan TRI1Z Symposium 2010 (Part D. Case Studies)(Toru Nakagawa, Mar. 2011)

ldea Generation by Brainstorming

(3) Loadesll (Leg typs)
|--.

damoar
=,

OpToal Bunsor

Wa g
wera drawn from all of fislds(MATHChEM).
Orne of those, optical senzor that is popular in
PC mouse got a good parformancs.
Especially it is better manufacturakifity
raliability than convantional strain gauge typa.
It is recommendsd candidats for mass
production which is cost—sffective.

optical sensor newly attached at
the side of the damper bar.
They found this solution good in

e LvoT

.. . . Cost X 0.2
precision, in cost, and further in T
. anuiaciuraii
sensing the unbalance of the i SR e mtmr kgl i L
Drum. Detsction malfunction dizgnosie diz— meffunction dizgnosiz
Failura evailabls availabls
i 10 count difference per i

O.26mmli1kag)

Extra
Parformance

Sanaing X and Y direction

e e [senes unbalance of Drum)

Yoshiharu Isaka IDEA Corporation) [J02, O-12] gave an Oral presentation with the title of "Development of
New Products through Concept Mining and TRIZ — Thinking of New Innovations for Golf Course Lawn
Mowers —". The Author's Abstract is quoted here first:

At the fifth TRIZ Symposium, we presented an application case of concept mining and TRIZ
methods, taking up a small-sized cultivator as an example. The purpose of using these methods
was to create new competitive value criteria in marketing to replace the current competitive
value criteria that are based on slight function or price differences.

This time, we took up an industrial product as an extended application example and the purpose
was to show that we could obtain new concepts even through a B2B product.

There have only been a few cases in which concept mining and TRIZ have been applied to B2B
products. However, we plan to use a lawn mower (a B2B product) and methodically introduce how
we can make the best use of the TRIZ method to solve technical problems, which are technical
bottlenecks in creating new competitive value criteria.

We believe this demonstration will definitely show that concept mining and TRIZ are effective
and essential methods for the creation of new products, which suggest future value and
materialize it throughout the processes, from making product concept to finding concrete and
definite solutions for technological problems.

6/24 R—



Personal Report of Japan TRIZ Symposium 2010 (Part D. Case Studies)(Toru Nakagawa, Mar. 2011)

According to the present demonstration, the Concept Mining seems to have the processes of (a) Set a target
market (golf course maintenance) and product (walking-type lawn mower for golf course green), (b) understand
the tasks of the product and its users (care taker of the green), (c) set a (type of) targeted company (leading golf
courses), (d) breakdown the jobs of using the product (golf course management), and (e) consider the scenes of
the jobs and personal needs of the users.

Based on such a background work, the Author demonstrates the Concept Mining Chart in the slide (below).
The rows of this matrix represent scenes of using the target product. The columns stand for the Personal
Needs of the users; the original needs shown at the top are general enough for various cases of Concept Mining
analysis while the Personal needs are somewhat specific. After considering the importance of needs in each
matrix elements, the targeted scenes (in the right most column) and the targeted needs (in the bottom raw) are
chosen as marked with solid circles.

Concept Mining Chart

AHBREREFESERE
2 g = T -E g c| 8 3 & = Product
£ -4 a (= g [ E‘ F B . Concept
3 = & 8 =
o & = = E|g=E(m £ & Fl2 E(e=EE = 3
AR B R EE
SAHHE TR HEEE
F Y
F | L P8 grz8l BRERy (o
® 22|35 2 2 E g_ = E g 3 z phrass
s3|8 | 2| %| & 2 HEEIR
Scenas £ '1 - Z g 4 I |e 5 e
il s % ¢ | 3"
The green is mowed evenly regardless of Maollusk—like
many undulations o o o e e lawnmower
Due to the wide cutting width and which is
sfficient ocperation, working time is short © © © b flaxibly
Mowing width is lass, svan at high o o adjusted to
maowing spasd the green
The lawn after mowing maintains its o ® surface
beautiful gresn hus
Gan cut the time for sharpening by half, ®
thus can work m good time
Dua to shortaning mowing time, the sxtra o ®
time is to be spared for soil maintenance
Targstad Neads [ ] [ ]

In this way, it is understood that an innovation in the walking type lawn
mower machine requests to make the machine excellent and efficient in
mowing uneven, undulating green. The difficulty or the focus of the problem
is shown in the illustration (slide right).

For solving the problem, the
Author applies TRIZ. He
uses a software tool, Goldfire
Innovator of Invention
Machine. The slide (right)
uses the Trends of Systems
Evolution for getting hints for
ideas. The trend of 'Adjust
the mobility' has suggested to
divide the reel cutter across
the shaft so as to be
adjustable in the height of the
cutter position of each
section. Three other ideas are
shown here for adjusting the
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height of the cutting
positions.

@Adjust the mobility

Exploring ideas Through Prediction Examples

Dhivide the reel cutter

T B Ll

BEaar=-=:= 1t

Introduce improved

* [Use a fixed blade at
material |different height zelectively
Taiki [CL L] - e .f
[ Bt [~ o md -
EInHL L IiF | T e ] L2 B cr ] LT BN [ o
Divide the material —— .
= & i Divide the supporting
m i =] board
L Ik SHL. ':;z“" it ¥ . 51?2
| Uze a fixed blade from
Divide the surface | ® 1*ble selection
<@ || . b=
- sl : . % = J ERTEREESS T |
By uszing Gdﬁlﬂno'hmr A m

The Author seek for other hints
for solution ideas by using the
Effects knowledge base (in
Goldfire Innovation) (see slide
right). The hierarchical search
process used by the Author is
illustrated at the left part of the
slide. Looking at the examples of
bending the razor blade, the
Author is thinking to apply the
ideas in the blade of he reel
cutter.

He also uses the example
knowledge bases for solving
Physical Contradictions. Here
he has shown two ideas to make
the reel cutter blade soft, or
adjustable, in the direction of the
shaft, i.e. the distance from the
shaft.

Search from Goldfire Innovator Effects

MMaterial: Change the shape

Bend the object | Support thin blades with|

a supportang b

Bend the solid object

Eazor with a blade
with adjustable bend

Flexible razor hlade

| Use a fixed blade from |
a nzahle zelection

By using Goldfire Innovator

Exploring Ideas Through Physical Contradiction

Physical contradiction :Blade must be thick and hard to bend for
tnmming the green evenly; however, 1t must also be thin and
easy to bend to fit to the ground surface. Blade must be thick
and thin at the same time

[ Reinforce the blades hard in

Separate it in space the direction of retation, and

Separate the soft in the direction gfthe shaft
|:| |:| contradicting conditions
In space
AT .
=mT

: Connect hlades like chains so it |

Transition to the sub system
can be bent in the direction of

Separate the
{D"g

contradicting conditions
at a main system and a
LECIREIY
(220

sub system
By using Goldfire Innovator
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Obtaining such elements of ideas C b : f I 1 :
and combining them, the Author ombination of ideas
tries to build up a conceptual -
sqlution, as illustrated in the slide Tnstall divided fixed ;ﬂ]ﬁf:‘;&h“ﬁ
(I‘lght). blades in shighth- 1 | them overlap
different places e o P =
[*** (Nakagawa's comment) I am R, = =
not sure about the feasibility and ol
effectiveness of this conceptual Z 4
solution. However, the main | e L'}"'I
contribution of this paper is the [ Allowr the cutter to 6ili]
method of "Concept Mining",
which has been introduced at the [ .
first slide of this part of my ’I ] : D
introduction.] _ &
| Fun at spherical .
surface spline IC’_\‘ B:llﬂ.l.lce by installing
oy
F -_\_H-H‘""—'_'r_—

Kouichi Nakamura (*), Noritaka Nakayama (Konica Minolta Technology Center), Hirotake Makino (*), Hideki

Ohmori (*), Kazunori Aoki (Tokyo Keiki Kogyo), Etsuo Yamada (*), Osamu Kumasaka (Kumasaka

Professional Engineer office), Minoru Takimoto (Fuji Xerox Information Systems Corp.), Tatsuhiko Atsuta (*),
and Yuji Mihara (Creative Technology Institute) [(*) MPUF (Microsoft Project Users Forum) USIT/TRIZ Study
Group] [J18, O-16] gave an Oral presentation with the title of "Application of USIT to Useful Paper Fastener".

In the initial half of the Authors' Abstract, the nature and aim of the group is explained as follows:

MPUF (Microsoft Users Forum) is an NPO aiming at the improvement in the quality of Project

Management. The number of study groups launched is about 20, and the USIT/TRIZ study group
was launched in April, 2007. Members aim at improving through events, seminars, communities
and study groups, about various subjects related to project management. The theme introduced

this time is the achieved result through the Working Group activity of the study group.

[*** About the MPUF USIT/TRIZ Study Group, please refer to my explanation in the review of Oral
presentation by its another subgroup, H. Kosha et al.[g5,;] The latter half of the Authors' Abstract is:

The following result was able to be achieved by using the technique of USIT in the WG to cope
with the issues facing the existing paper fasteners.

1. It became easier to advance discussion because the procedure and things to be done become
clear by using the USIT workbook (announced from this society last year). And, the USIT
template form was used to arrange the results. As a result, it was confirmed that the results
could be effectively shared by using the USIT template form to summarize the process of each
STEP.

2. Key Words of a wide viewpoint were obtained from this approach, and some ideas generated
from these Key Words will be introduced.

As described in the Authors'
Abstract, one of the aims of
their present work was to
follow the steps of the "USIT
Workbook" developed in the
Study Group and reported a
year before by Takuo Maeda
et al. The Authors presented
their results in detail with 32
slides following the steps.
The slide (right), for example,
is the description they wrote
in the Workbook at the sub-
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stage [1-(2): Figure of
problem situation] in the
stage: 1. Problem Definition.
The problem was to improve
the paper fastener for
easier/faster replacement of
the papers. To clarify the
problem, the slide illustrates
the whole process of handling
the paper fastener for
deleting/inserting several
pages. The main difficulty of
the process lies at the step
(S4) of passing the
fingernails through the holes
of many pages.

The USIT Process (in this
Workbook) has 6 stages:

1. Problem Definition,

2. Closed World Method (for
analyzing the present system
in terms of Objects-
Attributes-Functions),

3. Particles Method (for
making image of ideal
system),

4. Uniqueness Method (for
analyzing the problem in
terms of Space and Time),
5. Solution Generation, and
6. Idea Evaluation.

The slide (right) shows the
initial steps of the Particles
Method. Problem situation
and corresponding ideal
image are sketched, and then
the Particles (i.e., imaginary
magical substance or Field)
are shown with Star marks at
the places where the two
sketches are different. We
imagine that the Particles
have some magical capability
of achieving the ideal results,
and try to understand how
they could achieve them.

The slide (right) shows the
latter half of the stage of the
Particles Method. Now the
Authors construct the Action
& Property Diagram (or
"AND/OR Tree" according to
Sickafus' original naming).
The ideal (or most desirable)
solution to be achieve is
written at the top of the tree
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1. Problem Definition
[1={2) : Figure of problem situation ]
Figl :

--'=='!.-'--""---.,_ END
START =
51 : The fingemail is removed 57 ¢ Fix the fingemails by maving
while moving the fastening tool. fastening tool to the outside
i ' f
| i
S6 : The fingemail put up is bent
intemally again.

52 : Stand up the fingernails: ' )
(] L] ot _A.EE:'__ = et [ 'I,J.

o e Papers and above suppression

tools are passed through the

fingernail of Under suppression

53 : L:above suppression tool
& all of papers are remaved from the |
fingernai,

54 : An unnecessary pages are pulled out, and New pages are inserted and arranged

saws servew vreewseooew e, 8 A

3. Particles Method . k‘?‘w) MQ

[ 3- (1) sketch of problem situation and solution Idea ]
[ 3- (2) arangement and application of Partide]

1 ¢ The current state: Remove the suppression tool and papers from the fingernails

¥ Part where Partice is arranged i
. ¥
-_m"-"""",
u-—w-b
I
The ideal state: PARTICLES divides the fingemail at the replacement

Imagﬂ/ — —
N - T _
=y ¢

2 ¢ Tt becomes [bekobeko] on the way of the fingernail and paper is caught.

The current state: It becomes difficult to pull out, and to insert because of the fingemnail
which become [bekobeko] after using many times like the picture below

W @ Image : imai[:-l_:l—~ digital
) s

The ideal condition: The stucture and the character that the fingernail doesn't become [bekobeko]

by ‘W_d

-._1.-""—""
e
Bl
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diagram. Then desirable
partial solutions (which the
Particles can achieve in a
magical manner) are written
step by step downward in
the tree structure. The
lower branches need to be
combined with either AND
or OR relationship to
achieve the upper node. In
the bottom half of the
Action& Property Diagram,
desirable possible properties
are listed up. By using this
method the Authors have
obtained various suggestions
to ideas/solutions.

USIT has a system
of Operators for
generating solution

ideas. The main 5
USIT Operators

3. Particles Method

B TR R R

[ 3-(3) Action & Property Diagram (AND OR Tree )

F Make easy to pass through fingemails |
| I | | Basic function /Limiting conditon |
; - ——————
|eas'y' to pull out and to H'BE‘.'-I'E" gasy to amrange |
Pt b Folkov ;
aki b thickriess. KTy
x5y to amange hoies B2y B AmAnNge
=] I I
Leagth 2ad thicness of | [ #piace
I I
the Al ik and = goring
Wguide the holes ¢ Quide popers SOPERSOn ool ane e
pusher and eepanda) | dsupport papes changed accodisg o - paml
-Centrifugal fome -Eachrest the Brkckness of paoer # 2bacn
- Comical gecmatry -dips e T il
#Femehed the gap. thie bdlinafion. - o
SExpansion and
saction
Fapers arn Rormantaly Fapers arm vertically Aeknersoimn PR
pabied out and puled 0wt it
insarted. and inserter i i
-Rod anfenna
The Sngemal & 1
umuamm |'Mﬁ‘rnl'|'|r|qu'nan | [ Hornes ot
firgamad
It bites. 'rnemlu'tr.e easlly o pass n.eumemm The Spioe of the
*Shedftsn fngemail ks withot when changing papers fingemaits ks
“The toothiris ks amanged. e nberval of :rnmmpm haed
amanged at the top me fingeall. T
i bozam. | T | - Kest srutee = The rcot of the
- muarety eniarges a hole of - Fast structues -siding and Argemall mist be
bended abosas SLpERESEon Togermais AMANgE pROEs softly
b * Pl wei— $18, MFUF USITTRIZ Stndy Growp 16

are: Pluralizing . ; 2 3 P : .
Objects, 5. Solution Procedures mmm}m w.,}muu}.m%m}m >
Dimensional
Change in | Pass easy the finger nails from holes of papers |
Attributes, A Taasy v poll ook B isssytoarange  C :posstle o follow D + firmly fix and clip
Redistribution of and to insert ta thickness.
Functions, -
Generalization of i Wk T s :1 P
. "f’ *

Solutl'ons,. and {r—":& - — Jnimﬂhﬁ sogedness
Combination of B _ _ + Fingernail of _ = +5pring =
Solutions. They + divides during the fingernail conical geometry || ‘Sping ==
contain 32 sub- Az - B2 i c? := o2
operators in total. 7 1
The slide (right) _’m + arrange by upper fingermai :: ] .
shows a summary ~Switch  ( squarely bended) & under suporess tool + Nested suppression tool + Horizontal fingemail type
of ideas which are A3 BE | - " c3 - o3
generated in the - ‘-f_” ) 8

. T i . | =
analysis stages and 3 —— ' 1 =
in the solution + arranges by 1 fingemnails.
generation stage by * It bends in the decided place || +One of fingemails are thin + Mested fingemail + Vertical fingemnail type
using various USIT o
Operators. They (% — c4 : D
are classified here - - "' .
. . +Tt holds down in the — = the of
in terms of their Ovall hoke Stee P e be " e suppression wal
intentions. The =

Authors have
generated a large
number of ideas.

Then the Authors have tried to combine various ideas into feasible solution concepts. The following 4 slides
demonstrate how the ideas are combined into solution concepts.
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5. Solution Procedures |_....}:.._.)._:.‘.‘.).:..)=::)=._'_>

[5-2 Solution Generation Methads 1 [ oimeme [ 5-2 Solution Generation Methods ]
Soluliors Pl h'n;':-‘ - [ Secondary Step ] & tion by Seluticn Combinat 1=} Combine fenctionally
[ Secondary Step ) 13 Comblae fuschionally Super-Gywer 4~ v} Combine srcturlly
Generation by Solution Combination | 1) Combine spatialy ¢ Remowal of -
Wiy Combine temparaly e Fauk in the Seiifion M S 8
Iv) Combine d@rucually ] l\.
& ) Comisine structurally W1 Combing isciple il .v_ -
[ — Idea—1

I
o S -
.-""'__ i
ad ’4
=

. - g
Eltic b foke - b by i

[ 52 Sohution Generation Methods ]

[ Secondary Step ] Generation by Sclution Combination :L?}Mm [5-2 Sclubion Generation Methods ] a1} Combine henctionally
— ! [ Secondary Step 1 Generation by Seliticn Comb a1} Comibine spatially
L0 |dea-3 a-iv) Combing seuctsrally
-h_ljli—‘u - HII".
= ]
4 — =
=
- g by g g
2 Srieed L =]
L]
- o
|::r el
¢ sranga by | Srgmruda ralved g L | '
L g
E -
— i
L. = - me
) _ AR WD LR IR ek 114 -rmd-u
The Authors gives their summary as
shown in the slide (right). They have
demonstrated the whole process of
USIT along their "USIT Workbook"
as the template. Since they used a
familiar item, a Paper Fastener, the
Authors' presentation is easy to
follow and good as a case study. They Summary
have generated many ideas and their
way of thinking can be traced in the
presentation. In this sense, the 1. Introduction of the USIT Approach for the Problem of Paper Fastener
"USIT Workbook" has been shown #We could have experienced USIT approach by a familiar theme, and have found
effective. the effectiveness at the same fime. The excellent point of the USIT is to

arise nafurally the solving point of the problem while focusing there object, atiribute,
and function and combine them with unique feature of =patial or temporal zide.
[*** Even though the Authors have tma °

generated many ideas and 2
demonstrated four solution concepts, i

I am not satisfied in the effectiveness #Though it was not a purpose to output the best solution but after adopting

Various solution ideas and conceptual prototypes

and feasibility of their solution USIT approach, we could output various solution ideas of Paper fastener
concepts. In the USIT/TRIZ Study
Group I suggested them that the 3. New tools for USIT approach

main difficulty in using the current

Paper Fastener is arranging/keeping #/arious fools for improving USIT method are bone and the effectiveness was

able to be shared among members

many pages of paper in a neatly- * Procedure according to a USIT Workbook
stacked position in the process of * Analysis by Time and Space Double axis
passing the two fingernails through % Smart Personified object (Perzonification for Object)

21

the paper holes. Thus my suggestion
was to make a complementary device
for arranging and keeping the pages
in a neatly-stacked way and to use
some cloth-like material with "magic
tapes" at the ends for fastening them
together.]
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Masao Ishihama (Kanagawa Institute of Technology) [J19, O-4] gave an Oral presentation with the title of
"Guiding Noise and Vibration Design along General TRIZ Process by Misunderstanding Case List". Here is

the Author's Abstract:

To improve noise and vibration (NVH) performance is important in such products as motor
vehicles and home electrical appliances. To improve NVH and other performances simultaneously
requires inventive design solutions. The author presented his study on the effective application
method of TRIZ on NVH design at the 4th Japan TRIZ Symposium. The method has two new and
major tools. One of them enables the user classify particular problems into seven standard NVH
problems and the other provides more than 40 standard NVH solutions. This paper discloses the
results of study for improving this method further. The new feature is to place three kinds of
knowledge bases (KB) in standard TRIZ process. The KBs prevent designers from side-tracking
by showing negative examples. This method plays as a complement of normal TRIZ tools that
attract people toward ideal directions.

The Author's work presented at Japan TRIZ Symposium 2008 was later posted in this "TRIZ Home Page in
Japan", see [a.y. The Author wants to discuss how TRIZ should be used effectively in the early stages of
product development (see slide (below top-left)). The Author, as a specialist in the field of motor vehicles
technology, he realizes the needs, opportunities, and benefits of applying TRIZ to such stages of product
development, and yet finds possible risks in the TRIZ application. In the 5 slides (below) he summarizes his

findings.

Early Stages of Typical Product
Development Process
Product Planning

1den%ng Needs for Improvement
Pmduﬂct Specification

CDncJe]pt Generation

CDr!«cE-pt Testing & Selection

I
Industrial Design and Design for Manufachusring

Opportunities and Risks of
Applying TRIZ in Each Step

1. Product Planning stage

Opportunities:
Technical trend analysis
Resource analysis

Benefits: Technical road-map for effident
development of product series

Risks: Unrealistic expectation to new
technoloagy

2. Needs Identification stage
Opportunities: Problem definition by
abstraction and generalization
Benefits: Development effort concentration
Risks:

Choosing unsuitable analysis methods
Wrong interpretation of analysis results

3. Specification Identification stage
Opportunities:
Usage of contradiction matrix
Resource identification
Problems generalization

Benefits: Can focus development effort
Risks:
Wiong selection of contradicting factors
Wrong selection of specifications related
to human factors

4, Concept Generabion stage
Opportunites:
Usage of contadiction matrix
and Inventive Principles
Resource identification

Benefits: Generation of Ideal Final Result

Risks:
Sdledtion of unusable technology

5. Concept Testing & Selection stage
Opportunities:
Usage of Resource Identification,
Contradiction Matrix & Inventive Principles

Benefits: Can find best testing method

Risks:
Wrong selection of methods of experiment
and simulation for predicting performances

For addressing the Noise & Vibration (NVH) problems in motor vehicles, the Author built a guideline and
knowledge bases of applying TRIZ (in a positive way) two years ago, as shown in the slide (below-left) which is
taken from his 2008 presentation. However, for guiding engineers correctly by preventing from mistakes in
the development process, the Author has found it useful to show them negative examples. Thus he built up
Knowledge bases of misunderstanding in 3 stages. The slide (below-right) shows his new scheme of applying
TRIZ in the NVH field especially complemented with the Knowledge bases of misunderstanding for avoiding
from mistakes. He classified the NVH misunderstandings KB according to three phases of usage, i.e., for
experimental analysis, for design, and for performance.
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Modification of TRIZ idea to
NVH problems

Problem definition categorized according
to NVH symptoms

Generalized problem defined with
transmission function

General solutions in NVH problems
with engineering examples

Engineering solutions
(M. Ishihama (2008))

TRIZ process with misunderstandings

knowledge base

w base of NVH design misunderstandings :

Standard problem in

Standard solutions in

MNWH field
= NVH field
| well defined particular problem
L 4

by

Knowledge base of 1 Knowledge base of |
misunderstandings in NVH | misunderstandingsin |
experimental analysis | | performance prediction J

Vaguely defined particular problem |

| Particular solutions |

The slide (below) shows a part of his Misunderstandings Knowledge Base. About 70 items are listed in this

scheme, he says.

dominate in four cylindear n=lne engine .
v & exhaust noise

A List of Misunderstandings

One part of the list for conceptual design stage.
There are about 70 items in all.

Probem & caused by the m Bundersandngs

Overlocking of transmission efficiency caused by
impadance mis-matching.

Cannot realize time=domain fikers {impulse
response) that really act

Vibration that does not reduces by damping. sound
that does not reduces by insulation.

Noise causad by flow collision is untreated

Mizcalculetion of resonant tube langth
Mizselection and misarrangement of actuator

Mizselection and misarrangemant of actuator
Increase of transmission in high frequency range
Vibretion excitation near universal joints

Wrong tuning of structure resonance

Wrong application of model analysis

Unnecessary search for non=linear affect or non-
existing excitation sources

= Ferom ance,
& : Exam pks ofm Bunderstand ngs hardw are or
Bl E sofware concemed
@
&
— |Designating only output values (ex.
P . .
§ © Amplitudas) as specs. Auniary equipment
L &
; ez |Designing filters always on frequency domain | Signal processing
- = z n e :
:; ; Applying only absorption (damping) or Architectural
2 insulation alona. acoustics
Collision noise is generated only by structural . .
§ L &® e by Machine noisa
s vibration
= @
g | Sound propageting speed exeeds sound speed Exheust system
=
= |Fail to recognize particle velocity as a vector |Active noise control
Confusion of mono-pole and die=pole sound . .
Active noise control
SO0UTCES
Beliet that damping of suspension or Engine mounting,
mounting is abwveys wseful suspansion damper
=
B Universal joint trememitts just axial torgue Drive line
= '
% | .8 |Cordtension and lateral vibration oscillates at {Belt or chain
i_“; T |the same frequency wibration
A p
+ . . . . Belt or chain
2 | = | Spacial waveforms of cords are sinusoidal -
o vibration
= S .
Believing only even order harmonics . . .
g & onky Engine vibration &

axcitation
L - 1

In the presentation sides recorded in the Proceedings, the
Author demonstrates 3 examples, as shown in the slides

(right, below-left, and below-right).

[*** This kind of work must be important to make a solid
basis for applying TRIZ to common and prevailing problems
in specific fields. Author's suggestions about possible risks
in applying TRIZ should also be considered carefully.]

Origin of the
misundarstandngs

[nzufficient knowldege in
alectric circuit theory
Superficial knowledge of
Fourier Tramsform
Owverlooking imput & output
power balance

Poor education on sound &
vibretion relationship
Insufficient knowledge of
suparsonic fluid dynamics
Forgotten basid acoustics

Forgotten basid acoustics

Forgotten basid mechanics

Inzufficient understanding of
torgue as vector

Lack of imagining physical
maovament

Lack of imagning physical
movamant

A fixed idea thet the system i=
always symmatric
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Designating only output values
(ex. Amplitudes) as specs.

= Come enginesrs make mistakes of measuring
noisefvibration in stand alone conditions.

Systematic design using coupling Transmission efficiency caused by
parameters as contract Ecnditi&?ﬁr impedance mismatching.
Heat ﬂfl‘l.-'ll' ”b‘l"ﬁ‘tﬂ?ﬂ = FOorCe am, ae Constant )
:Iﬂadiatﬂr - Ellginel [Insulator -|ﬁ| —ource Internal (source) impedance
Rubher oy | External (load) impedance
» Airflow requiremeant L -
Torque Vil Voltage Source impedance
Fan & Motor fluctuation f needs to be
El ; ; included in
Powel 1 By Trsiin & specifications
'I_Battenr | = %—'4’. +Z)
= p_; [z ]
* Setting ambitious values as the coupling Guipit power F=i'Z = | 7{2—1 LT LE
parameters promotes subsystem design ; 3 o
progress. B '[_%zﬂ}gl A Z =7

Hong-Wook Lee, Won Gyu Kim, Myung Rae Cho, Jin Woo Cho, and Sang Hee Lee (Hyundai-Kia Motor Co.,
Korea) [E11, O-6] gave an Oral presentation with the title of "Concept Development of a Variable Compression
Ratio Engine Using TRIZ". This presentation was originally given in the 'Global TRIZ Conference in Korea
2010 (KoreaTRIZCON 2010)' in March 2010, and we are happy to have this excellent presentation again in our
Japan TRIZ Symposium 2010. Dr. Hong-Wook Lee made his talk in Japanese, to our surprise; he had studied
for 2 years at the Graduate School of Kyoto University, Japan. The Authors' Abstract is quoted here:

The variable compression engine means that the compression ratio of the engine can be controlled
at each engine operation condition. When the more power of engine is needed during high load,
the compression ratio is decreased, and when the higher efficiency is needed during low load, the
compression ratio is increased. Many companies have been carrying out their own research in to
VCR Engines, so that each company has different type of VCR engine, but so far VCR engines
have not been mass-produced. In this study, TRIZ is applied to develop new concept of VCR
engine. Various tools of TRIZ have been used in this study: “Function analysis” is applied to
analyze previous VCR models, and “Trimming” to make new contradiction, then “ARIZ” to solve
this problem.

In the first slide (right) the Authors
introduce the research target of their
study. It is to develop "Variable
Compression Ratio (VCR) engine".
The slide explains the concept of
Compression Ratio (CR). There is a
common technical contradiction in the
conventional engine that higher CR is
desirable for higher thermal efficiency
but undesirable because of the
decrease in engine power due to
Knocking.
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Introduction rrl:n%lm

AR D

[ Research Target in this Study

Develop “Variable Compression Ratio engine™

What is "Compression Ratio™

Compression Ratio = ~
Minirmum Cyfinder Violume-——"

Cormpression Ratio in Gasoline Engine
TerboLtarged  MP Hytirsd If comg on rata large.
ﬂ then thermal efficency increases,
: : : : : : : But, engine power decreases due fo Knocking
O T I T - .
Technical Contradiction
in a Conventicnal Engine
The known solution of this Technical [ Solution of Technical Contradiction
Contradiction is the "Variable
Low Load & Speed : High OR Engine Efficiency 1

Compression Ratio (VCR) Engine (slide
(right)). It can be understood, in TRIZ High Load & Speed - Low CR Engine Power 1
terms, as the solution obtained with
Separation in Time. The VCR engine can
vary and control the CR according to the  Compression ratic of the angina can be controlled at sach sngine operation condition
engine operation condition. In case of low r

load & speed, high CR is used for higher '
engine efficiency, whereas in case of high
load & speed, low CR is used for larger
engine power.

) Separation in Time: Variable Compression Ratio Engine

Emine oot

EAAB VCR sngine

Various types of VCR I Bench Marking on Previous VCR Engines
engines have already

been developed by other
companies. So the ;

Authors carried out
bench marking on them
(see slide (right)). Among
the six types of VCR
engines, they have
concluded that the Multi-
Link Rod-Crank type is cancest
the most suitable from . 2
the viewpoint of mass- — A, [
production. The known 11 f I
models of the type were € : ,
of course patent

Vol | Ford MCE-5

protected by the L

developer. Thus the next Multi-Link Type is superior to others from vigwpoint of mass-production.
problem for the Authors Problem: Patent Infringement

was how to circumvent ) ) .
the patent. For this Patent Circumvention Using TRIZ

[Reet.- w

purpose they used TRIZ.

The typical way of using TRIZ
for patent circumvention is to
apply the Functional Analysis
of the patented system and
then to trim the key element
(s) in it. Thus they trimmed
(or removed) the control link
in the system of the existing
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Patent~ The sl.ide (}ﬂig}}t) M ldea Generation from Trimming Problem
illustrates their thinking

process in detail. [*** This

. . Remowe mmmm'm'
presgntatlon is very valuable Conirol Link Funation ot |
in this feature as a case .y

] oy

study. We can vividly trace
and learn how the Authors
thought in their mind.] They
considered the function of the e e
(trimmed) control link and |
|
|

found that they should just

Imventiee | inwardve
manage to reproduce the frnolple 4 Pl
trajectory of the control pin. Y
Thus they devise the Control - =

Slot (controlling the trajectory
of the pin) and attached it at
the side of the cylinder block.
(IDEA-1)

The strength of this work is that the
Authors went further to think better
ideas, as shown in the slide (right).

B Circumvent IDEA-1 again to strengthen idea (Antidote Strategy)

They tried to strengthen the idea Carmezz
further by trimming the Control  Unpes P

Pin. They found the Upper Pin could
also work for controlling its
trajectory with a Control Slot. Thus
they have obtained a second solution
of new VCR engine, IDEA-2, as
shown in the slide.

Another route of their thinking

- - Gouse et = ¥ .
was to consider about possible _m_|

Deform
| | |

Control Slot. If the Slot is too L L) Y -

tight, the friction between the s

: . Distrioution

pin and the slot will cause

inefficiency of the engine. If the ‘E,

Slot is too loose, the motion of

. Ch shape of slot Replace control slot with control bar
the piston can not be controlled =nas =haes
well. They tried to change the

) ? e Pin
shape of the Pin from round to Non-Uniform “ bar
Invardive

square, but found the idea is | Widih Brinaipie 13, i

not good enough. Then they got —— —

the idea of using a bar and a
holder. They have found a
straight Control Bar is useful,
as shown in the upper-right
figure in the slide. (IDEA-3)

. . Man-Lintronm
problems in the new solution. VWi of Sint ! :i
One of the possible problems in R e | o
IDEA-1 wa found th'e. Machining Thermal : = l{
manufacturing precision of the l

|

|

Further, the Authors tried to
expand the function of the
Control Slot to other
applications. As shown in the
slide (right), they have
obtained a new concept of
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"Variable Displacement
Engine" (instead of Variable

Expand function of Control Slot to Other Application
{IFOS: Inverted Function-Oriented Search)

Compression Ratio Engine)
using the Control Slot. By
setting the Control Slot at
different positions, the
displacement length of the
piston can be changed; large,
small, and even zero
displacement lengths. (IDEA-
4) [*** T do not know for what
purpose this change is useful.]

— T

Controd Blot

funiction of
Coninod slot

Langs Dicplasamsent Fmall Displasemani

Vanable Compression Ratlo Engina
Uzlng Control Slot

Varlaide Displacement Englne
Using Control Skot

The Authors illustrate the
results of their idea generation
process. They have worked for
the development of new types
of VCR engine. Their first step
was to circumvent other
company's patents, by using
the Trimming method. Then
they went ahead to strengthen
the idea, to solve expected
problems in the new solution,
and to further expand the
function of VCR. [*** The
strength and value of this
presentation is the Authors'
attitude to think and develop
further and better solution

Result of ldea Generation (Stepd)

concepts, I think.]

The Authors conclude their
presentation with the slide (right).
They have used various TRIZ methods
as listed here and explained in their
previous slides cited above.

[*** This is an excellent case study
from which we can learn a lot about
how to think. I wish that the PDF file
of their presentation slides may be
posted in this Web site under the
permission of the Authors and their
company, Hyundai-Kia Motor Co.,
Korea.]

Charcamuent IDEA-1 Sirengthen
Patent ldea
Trimming Antidote
ARIZ i
Expected Problem Function of VCR
Conclusion sevunaR

T18M8 v

‘Yariable comprassion engine itself is one of good examples of
“Separation in Time", and it can maximize engine power and fusl econony.

In thiz study, TRIZ iz applied to develop new concept of VCR engine.
Various toolz of TRIZ have been used in this study:

“Function Analysis” is applied to analyze previous WVCR models.
“Timming™ makes new contradiction.

“Antidote Strategy” strengthens circomventsd idea.

“ARIZ" gives a solution to the expected problem.

“IFOS" expands control skot to other applications.

Finally, geveral concepts of VCR engine have been obiained successfully.

Jung-Bae Kim, Youngkyoo Hwang, Won-Chul Bang and James D.K. Kim (Samsung Electronics, Korea) [E13,
P-A6] gave a Poster presentation with the title of "Real-Time and Realistic 3D Facial Expression Cloning".
This is another nice case study presented by Korean industry. The Authors' Abstract is quoted here first:

3D virtual world has been researched intensively. In particular, animating facial expression of an
avatar, representative for a user, has been issued. There are two kinds of interface to clone the
user's facial expression: mocap-based interface using lots of IR cameras and markers, and vision-
based interface using only one color camera. The vision-based interface would be desirable for
most users at home. However this interface has very challenging problems to capture and track
the user's subtle 3D expression in real time. We present a novel method to deal with those
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time cloning, and make a muscle model to track 3D movements on cheeks and forehead having no

outstanding features.

The Authors show their task for their research in the slide (below-left). They are working for the development
of realistic 3D Mixed Reality (MR) software. Mixed Reality is the world where user's Real World can be
projected smoothly onto the Virtual Reality (VR) World. They show possible applications, e.g., Virtual sports,
Virtual entertainment, Virtual commerce, etc. For such applications, the Authors want to build a method for
cloning (or imitating) user's natural face expressions to his/her avatar's, as shown in the bottom part of the
slide (below-left). For such a purpose, two methods were known (slide (below-right)). First method is used for
movie CG, by attaching a large number of markers on the face, using ten or so cameras, and spending days for

accurately capturing and transferring the face expressions. Second method is used for real-time

teleconferencing, by using just one camera and no markers on the face, where low accuracy is accepted.

Introduction

B 3D MR @ Home - Realistic 30D Mixed Reality

'l.'-sparlz ‘*-Enfartalnment

Metnod

- Mo real-ime and cumbersome

caicr, Coplar device of e o,

= Low accuracy

TP

T R

= Mathod 1: Highly Accurats Expreselon Cloning used In Movle CG

rn-uu N W LS ADoRd 130 I PRNC L W WA O
DA ST IR Gr M 50 € U T T N

® Mathod 2: Real-tima Exprassion Cloning for Teleconferenca

W-Commarce

B Goal: To clone a user's natural expression to his avatar

Problem Definition: Limitation of PreviousGloning =

The goal of the Authors' study is to
develop a new method overcoming the
limitations of the previous methods.
The Motion Capture (Mocap)-based
method (Method 1) has high accuracy
but lacks convenience and real-time
feature, whereas the Vision-based
method (Method 2) is convenient and
real-time but lacks high accuracy.
The Ideal Final Result is to achieve
high accuracy, convenience, and real-
time nature, the Authors say (slide
(right)). They reconsider the roles of
the markers on face. With the
markers, the software tracks the
variance among users, 3D head
rotation, and expression change, in
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an accurate manner. However, they Ideal Final Result : s ooness
become obstacles in achieving

convenience and real-time Main IFR e Sub IFR

processing.

/IFR = Advantage of vision-based method
+ Advantage of mocap-based method Sub-

=<Facee [t=elf doss
<put or remave markers on
IFR1 axpragalon control polntes

Sub-  <Systemn» lizall decides

.. IFR2  <the leval of accuracy=
. f (New Method) ) e 9
>
Markers

on face
., * Real-time: Post-processing is not needed.
otexist . Conyenience: Only 1 camera is used. Mo need to

attach cumbersome markers.

High accuracy: To be able to track variance among
users, 30 head rotation, and expression change

3

Now the Authors formulated the m Physical Contradiction

problem with TRIZ and generated — R,

ideas for the solution. For accurate | <DoF on changs= ﬂam bis <big=,
tracking of expression, the software ﬁ%ﬁ ISR PO, e
should be able to accept big change in Ead

the face expr‘ess1.on, whereas for real- + DoF |Degree of Freedom) on Change: Inter-person change, intra-person change
time processing it should accept only {head mation, expression])

small change. The Authors notice
there are two types of changes (or
differences): one is the inter-person
change (i.e., differences by person),
and the other intra-person change
(i.e., head motion and face expression
change of a person). Thus they
divided the software processing into

two steps (or time periods). In the [
initial step, a user's image is
processed to fit to general 3D facial
model for adjusting to the person; and
after that the user's face expression is
to be tracked real time by considering
the intra-person change.

| Separation in Time

In the initial step, we consider only inter-person change,
after that, we consider only intra-person change.

The next problem was related to the role m Physical Contradiction
of the markers. The mgrkers should exist, = A S —— p——
and they should not exist. The Authors : «“Markers on faca= should «<not axlats,
noticed that among the expression control For <nigh accuracy>,

Bad “markers on face> should <sxiaix

points, where markers are usually placed,
some are track-able by using ordinary
vision method. They include eyes, nose, W Separation in Space (or separation in Condition)
lips, ears, bottom of chin, etc. Since they
are clearly locatable in the vision image,
they do not need markers to be attached. Expression
However, there are some other expression control points:
control points which can only be located
with the markers in the Motion-Capture
method. They include middle places in
forehead, cheeks, etc. Since they are flat However, how Mocap data can be generated?
parts, their exact position cannot be
located well. Anyway the distinguishment
of these two types of control points gives
an important key.

Track-able polnds by weing vislon method

Track-abls polnic by using Mooap mstvod

Thus the next problem was how to
locate the control points in the middle
of forehead, cheeks, etc. The Authors
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used the Contradiction Matrix and m Utilizing the Contradiction Matrix
found the Invention Principle 25 'Self

i Worsening fasture:

ey
Fa

}
Service' as the recommendation. So - 5 il |l measurement accuracy
they applied the Smart Little People =i '{/ .
(SLP) modelling method. The Authors - ' ﬁ.’}.;“.ﬁi";;i:'m
: - 3 [Extraction),
seif up a spatla_ll network of the control Improving feature: ——. o :nfmmﬁ,rg & Recovering)
points, belonging to the two types Easa of aperation

together, and assumed smooth change
in their displacements which are
calibrated by the locations of track-
able points. [*** They named this
'Muscle Model', but actually have not
used any model of physical muscle
structure.] The smooth changes in the
Muscle Model software are trained on
the basis of Motion-Capture data, the
Authors say.

Tha syetem ganaratas tha motion of axpraseion ]-
—+ Flued paints

canfrol points on forehead and chask using |
Smart Little Creaturs (Muscle modal). }

—+ Emart LEtls Creaturs

8

" Tracked poinks The muscls modsl I trained based on Mocap
1 by ueirg viclor- data
masthod .

On the basis of the ideas Ko} [[1¢To ] ¢} 5"1 /2): Tracking|of Feature Points bysusing .
DEX i

so far obtalned, the IATITTE ¥ ECHMOLNE
Authors built up the FETEO"EIIZEC' ression Model

solutions as follows. The
first part of the solution
is the tracking of
Feature Points (slide
(right)). A color image of
the user (a) is processed
to build up a Generic 3D
Facial Model of the user ' - . - ;

(b) by using the iorimaae- SR — ' I Cet o™
databases of generic 2D ' i
multi-view and 3D
Facial records. Then the
model (b) is used for % ‘ S
tracking the Feature ME}:JIE h:im_fim:ﬁ;m_m;_“{ — w
Points (c) of the user's W s i Sequential Monte Carlo [SMC) Method
face expression in real -1 P-m-ﬂ'ff'” Ej+rt,

time. [*** At the " !H

bottom-right part of the
Generic 2D Multi-view & Persenalized 30 Morphable

slide, they mention
about the use of 3D Facial DB Expression Model
'Personalized 3D
Morphable Expression
Model' without any
explanation. I wonder if
this is obtained by use of
the user's expression
images of 12 actions, e.g.
lifting eyebrow, closing
eyes, opening mouth,
etc., which are shown in
the Authors' experiment
slide (omitted here).]

Then in the second
part of the solution,
the positions of the
Expression Control
Points (d) are
generated on the basis
of the Feature Points
which are tracked in
real time. For this
generation, they apply
the Muscle Model,
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which has been
derived by the
processing of the
Motion-Capture DB.
Then the generated

Solutions (2/2): Generation of Expression Contro
Points based on Vision and Muscle Model

date of Expression Exprescion

Control Points (d) are . il

transferred to those of o R *

the Avatar's [probably i S —
tracking 2D feadurs point

by using Avatar's
personalized 3D facial
modell, and then are
processed by
expression rendering
to get a cloned
expression (e) as
shown at the right end
of the slide (right).

traoking

Expression Control Points
= Feature Points + Muscle Model

30 reatu points ‘._f‘

N + 5 -
i L .
I j '-ﬁ N :-.i- " -
é. RAbR Y

Muscle medel based on stiffness

Mocap DB

In the slide (right),
the Authors show the
verification of the
solution system they
developed. At the top
of the slide, they
summarize the
system configuration.
At the bottom half,
they compare the

Vernification

B System Configuration

Real-time

Expression Controd Points

20430 AAM* method SMC* method ;
. 01 =
performance of their rmage Feature Paoints + Muscle Model
solution method with B Performance
those of the previous Mocap-based | L2 Proposed
methods. The new Method Methed Method
method uses only one No. of Cameras =7 1 p 1
camera, no attached Mo. of attached = 70 0 0 FConvenisnce
makers on face, and markers on face -
processes 38.3 Processing speed Offline 15fps 38.3ps Real-time
figures/sec, can track :;rl':::i):;lﬁ All expressions m;i:g: All expression
any expression, with Angle of head —or TS ETONTT igh aceuracy
head rotation of angle rotation 130 Pegs) 120 Pose) 130 Posel
-90 to +90 degrees, E:i'noé cantral = &0 2 75

using 75 expression
control points.

[*** I think this is an
excellent case study
where TRIZ is well
applied to a software
problem. I wish to
post the PDF file of
the Authors'
presentation slides in
this Web site under
their kind
permission.]

"AANE Active Appearance Models, SMC © Sequential Monte Carloy 4lgedthm

+

creation

Song-Kyoo Kim (Samsung Electronics, Korea) [E14, P-B5] gave a Poster presentation with the title of "Design
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of Regional Code Adaptation for Mobile Advertisement by Using Theory of Inventive Problem Solving".

The paper deals another practical TRIZ applications for information technologies that is similar
with the previous adaptation. Mobile Advertisement (MobAD) enabler is considered as the target
to apply the TRIZ for enhancement. The enabler can make usage of a variety of advertisement
delivery methods and also specify a standard set of advertisement metrics data that are recorded
and then collected to enable the measurement of the response to ad contents and ad campaigns.

MobAD regional code is the new MobAD technology

that is designed to give flexible operations by

using TRIZ method for the revenue generating of operators.

In this review, I will quote the 4 slides that the Author used for introducing his presentation in the Poster
Introduction Session. The slide (below-left) introduces the background of the present work in the field of
Mobile Advertisement. The slide (below-right) shows the focus of the present work. If users receive Ads when
they are out of home country, they are forced to pay roaming charges for the Ads information.

O Mobile Advertisement
= Advantage of information available about mobile device users
= Advertizemnents that are closely targeted to their interests,
leading to advertizement response rates
O OMA MobAd Enabler
= Support the successful deployment of Mobile Adverising
senvices by providing an interoperable framework for Ad
personalisation, delivery and metrice data collection.

O Su-Field Model LR M
= TC1: Users get Ads out I?':_'H“IE-@
of home county, users L %
F‘l“ﬁ’ but EHAELG @S- B
roaming charge oocurs
O Solution Model )
= Select Standard | [ | e
i || o i
Solution 1-2-1 [ Ak |
= |dea: Regional | 0
i|'||5 an Mﬂa’tﬂ SORRA MDD | 7H S 060

Thus the Author proposed a solution of adding the Regional Code in the metadata (i.e., protocol part) of the
Mobile Advertisement. See the yellow part in the slide (below-left). The slide (below-right) is the Author's

summary of the presentation.

O Structure of MobAD Metadata
Feglonal Code | Mandatory | 2 digit . Regional (country) code for Ad seurce
or Blank decimal . Reglonal information for destination (call number or DNS)
f:ﬂ:mr} or (e, callnumber: 49 = Germany, 82 —* Korea or
2 byte char DNS: de = germany, kr =» Korea, jp =+ Japan)
{ONS) . Special code for wildeard
= ZZ (DNS), 89 jcall rumber) of Blank: Mo reglonal restrction
AdID Mandatory | String [nique identifier of the specfic Advertisement requested
Faommat Mandatary | Strng ldentfies the associated Ad farm at
Type Mandatory | Shring Indicate the type of Bie Ad (=g, banner)
Expiration Cptional Strng Cptonal Metadsta that can be added ater Mandatory
Date, Keyword, recuiraments
Targeted
Audience, ..
Summary TRIZ 55
A This new technology supports more flexible
business models.
Q Adding metadata for regional constraints can
control the unexpected charge and reflect user
preferences based on his locations
d Theory of Inventive Problem Solving (TRIZ)
methodology makes possible to design the new
types of metadata for OMA MobAd enabler
Top of H H J.S. Han Isaka H H H ” S.K. Kim H Japanese ”
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TRIZ |35

Ery

this Rev. of S.H. ||(Washing (Lawn Nakamura Ishihama J.B. Kim (Face | (Mobile page \ofupl
page Yoo (Crane) [ machine) mower) (Paper fastener) || (Noise & vib.) | expression) ads)
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