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1. INTRODUCTION OF INTELLECTUAL PROPERTY CREATION RESEARCH SUBCOMMITTEE MEETING



Making of invention analysis case collection (4-6 times)
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and S curve (7-9 times

Case study of invention diagram
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The business operator’'s case

collection (10—-12 times)
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2. BACKGROUND OF THIS RESEARCH



Innovation gradual progress and radical innovation
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How can | leap to the next generation?

Conversion to new technology

Radical mnovatlon(s

Technology of
this world fee

Next
generation's

technology
\nnovation gradual progress

Innovation gradual progress

Fry ]




Understand from the patent map (technological trend map).
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“Technological trend map” is the one that a typical
patent in a certain technical field was arranged the
time series and systematically, and the development
situation of the technology was shown.

A big flow of technological development is
understood by this patent map, and it is possible to
grope for the direction of technological development.

However, it is a tendency that understands from the
patent map to be based on information for the past
to “It is present from the past”.

In the age when the change that there is not
necessarily future on a present extension wire is
intense, it is not possible to use it as material that
forecasts the future.




Understand from the market map (technological development map).

“Technological development map” based on information on the
Kamiichi [sareta] commodity is the one that a typical
commodity in a certain technical field was displayed the time
series and systematically, and the development situation of the
technology was shown.

109443

Bicycle that adheres rubber tyre

Bicycle of chain drive

@Y

Bicycle Culture Center, "History chronology of bicycle"

A big flow of technological
development is understood by this
market map, and it is possible to
grope for the direction of
technological development.
However, it is a tendency that
understands from the market
map to be based on

information for the past to “It

Bicycle to be kicked by foot P
W\ AP . ”
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Structural example of “Evolution tree

V{4

line when certain.

becomes possible to forecast how to evolve next.

The evolution line is a tendency to detailed evolution a little including the affiliate of the step
where the evolution pattern progresses. It is a characteristic of the change that the system the
step shows the degree of the progress of [ba] evolution ..saying whether.. at which stage of the

When whether which step of the evolution line a certain system is located now is understood, it

The one that process of evolution of
object system was expressed by
combining evolution lines evolution tree.
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The patent map, the market map, and the evolution tree are piled up.
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Evolution tree (Evolution potential: Information in the future)




The road map with high precision is obtained.

(Reference) [How to advance new product and new business development ], Written by T.Suzuki, Issue same script pavilion publication Ltd.

Value road map

Technology road map
(Present—Information in the future) A new idea is obtained from the
patent map, the market map, and
the finding of the evolution tree, Health
and the precision of the road map
. is improved.
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Overhead view of robot technology (the main research object)

2013 fiscal yearPatent application technology trend investigation report book]. Patent Office
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Example of communications robots (for on desk)

I Communication Robot Industry Map / 2016 Q4 / Japan], Robot start issue

:{l

A

® KIROBO MINI @®SOTA  @KIBIRO @TAPIAOT @®TAPIA0O2 @®BOCCO @UNIBO ® OHANAS

=

@ APRIPETIT o UNAZUKI ® COMMU @ CHAPIT @ ROBOPIN @ ALTER & RO){ ® PARO

el

® CINNAMON @ SMIBY .JIBO ® MUSIO @ XIBOT .PUDDING .PILLO ® MOOREBOT @ MOTHER




Procedure of evolution tree making

1.Patent map of service robot and making of design map This announcement
2 .Making of commodity map of service robot (market map)
3.Specific of evolution line to be applied

(example)Evolution line of “Servant device”
The one being able to say, "Servant device" as the technology evolves increases, and

service is provided for the individual by the following functions.
(1)Supply of energy

(2)Delivery of food and daily necessaries

(3)Maintenance of comfort: Air conditioning and lighting, etc.
(4)Protection

(5)Dissemination

(6)Entertainment

4 Application of patent and commodity data to evolution line
9.Making of evolution tree of service robot



Activity of year first

cﬁmm"mm" Rabois https://robotstart.info/2017/05/16/chaosmap—-20171st.html

Investigate the design publication
and the unexamined patent
publication bulletin, and the
registered trademark of the

. pr= A
da ummr ]
ap... Tk AQBEST |NAGO I

enterprise that manufactures and

,3 f“: L.U-.vgln: TH-

o = : - .- sells the service robot to the
e g starting point referring to Internet
1 o3 .‘| I:amrobﬁ > e - ‘m . . .

aﬂﬁ i m!.!“!“! !m!“%i! v/ }1 offering in year first -

TR Woomm o e e =R It was assumed that it looked back
e l a l. ]"-E‘ ~® - ®® ) the history of the service robot

- zemmm=m  for about 30 years.
S P T e

Ao i m o N ;,,.- Concretely, the patent map, the
?QF o ;.,“, 45 ﬁ“é as ﬁ P-§ design map, and the market map to
“mensense m Bizali 3438 o understand technology trends of the
e B IS service robot were made.
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of investigation of market information

Market information C2017 [shizai] creation research subcommittee meeting

. . Three are solution Ltd.
Brand name Robot equipped with network cameraBayper Manufacturer http:// 3rrr.coijp/
Release June, 20152 Pr°:::t'°"
Equivalent patent
Fixed price 29,800 yen
Total sales Market scale
Photograph etc. Structure/feature

t is possible to control freely while seeing the image of the camera from a place away. Movement

t is possible to look for the turning pet, and to use it as a moving surveillance camera. When you touch Ranababy
Bodies are shaken as gladly as pets. Five preset actions are Noboru.

[**] is done, and laughing, getting depressed, and directing the action from [sumahoapuri]

— t is possible to do.

. [ voice call function ] The mike and the speaker are installed, and a surrounding voice is heard with [sumaho].

t is possible to talk to through Ranababy. Machine that raises, and lowers voice

t also has the ability.

[ remote control running J[Sumaho] is made remote control [**ri], and it moves to the front, back, left and right freely.
t is [rukotoga] and [kimasu]. An operation known by intuition with a cross key to the application program is possible. It moves
Bayper it up and down.

Because it can do, one's feet and the ceiling can be seen.

[ automatic charge function ]It returns to the charger by the automatic operation only to push the charge button of the
lapplication program of [sumaho].

t charges it.

Gorrespondence mobility terminal OS:Android4.3.1 or more is i0S7.0 or more.
IGamera: 1.3 million—pixel GMOS sensor

Wi-Fi:2.4GHz IEEE802.11b/g/n

IAnimation resolution: 720P (15fps)

Viewing angle degree: 66 degree in horizontal angle/56 degrees in vertical angle
Power resource: 3.7V 4400mAh

ICharging time: about eight operating time of the hour: For about five hours
[Standby time: Size for about nine hours: L177mm X W170mmxH151mm




Former data of market map (commodity table)

Android

gLaboratory
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‘Android com : Android ‘technology
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Machine man €om Com Android University and Tokyo
: H H : ?vof. Ikegami of university
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‘Home environmental robot ;COM ;C""‘ Robot
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Child care help
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Family environmental robot ‘COM ‘Com MAYFIELD ROBOTICS

Communications

Communicator {wearing alarm)

Wearable
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: : Communicator
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5S-No.50 Digipants ‘Spinali Design

ISS-No.48 :Family environmental robot ECOM ECom Robot
ISS-No.30 EAtmosphere glasses Wearable ;COM ;Com Communicator EFUN'IKI Ambient Glasses

~ . Small ~ Development charge :
SS-No Name Image Content Very kind  classification | Name ([robosuta-to]) company Sale year No Release
5S-No.21 E][_:Ie_Tinoido] Prof . Hiroshi Ishiguro type §COM Com EAndroid 1RC intelligence robotics 2006 15 2006

2011 D14

2016 19

2011 25

17

2017 P35

2017 a7

2016 23

2017 i 39

2011

2011

August, 2015

2017

December, 2016




Example of market map
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About the use of the Serchtion analysis

[What is the Serchtion map?]
What ties to time series patent quoted as reason of rejection by examiner by process of
examination of Patent Office and makes to map
Patent (prior application) quotation patent applied for earlier than patent of test object.
Patent (post-prayer) patent to be quoted applied for after patent of test object.

It examines it according to the research of the general corporation Japan Intellectual Property
Association intellectual property information retrieval committee.

It is reported that the citation analysis based on example is useful as one index of the patent
evaluation.

The number that the influence on the post-prayer is large, and quoted understands an important
patent that wins the nationwide invention commendation and it is understood that the relativity to
the post-prayer is high more sixthly and a lot. F ‘“ﬁmglg-gm_—r

 am~oEwE 2 ggm; '
CulmERTENTEE,

Therefore, it is thought that the number by the Serchtion
analysis to be quoted is important elements the evolution
tree of the service robot is made.

lm”ﬂ = %\

JAP102007YEAR Book lUse of quotation information] Quotation




Extraction example by Serchtion analysis

It has extracted it from 87 patents that words and phrases of "Communications" &"Robot" are in the claim.

Serchtion map and summary of 37 numbers to be quoted and most patents
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=25 A SRR

B9 4024683  |2003-007292 | B25J 13/00 (30060101), |MXeHERESEE
2007/12/19  |2003/01/15 B25J 5/00 (20060101) |EHERAHRLEA

J3a=47—-YavaRyk #

(BRE1BEO RHEETHRRITERETHERD I
31—V avHREOMT, RABVBLUBFDDHEEN 0 |
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A31=h =YV R EERBR T TRET 4T ERT—4
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Law of system evolution

Problem solving operator

Operator who improves useful function
Operator who loses harmful function
Operator who resolves a contradiction

""'_""--..
Technology

Evolution
line

Directed Evolution®” Software. Ideation international company

l'Law of long-term number 1 commodity . Written by Umezawa, Diamond company issue (Partial modification)

{ commodity )
e —
Inventi

on of
tool

Evolution
pattern

Proble
min
life

/————-\_
“ Nature and
society

Evolution trend

¢ Change in all aspects of life

e Change in social structure and
organizational culture

e Evolution of market

¢ Evolution of consumer goods

¢ Evolution of technology
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4. PREPARATION FOR MAKING EVOLUTION TREE



Example of evolution tree (sets of evolution lines)

[Technological evolution diagram. Nikolai francolin ugly key

"Movability" "Material introduction™  "Activation” "Single, double, and multiple”

(13 &8/ B &y /= @

pFhe future

@ Line of "Division"

The past

1j Present &

"Division of space" "Single, double, and multiple" "Geometrical evolution” "Movability" "Material introduction™

»
»

Time



It turns around from an ultimate ideal solution.

The technological system evolves in the direction where the ideal increases.

Total of all profitable functions

Ly
Ws
or
/76[“0
e
(o%% ldeal =
€ e Total of all harmful functions
to/j

Ideal solution

Ideal solution Ultimate ideal solution
Ideal solution
C‘Oﬂ Next generation's development theme
e
2eC
\$)53
e(\’(. QS\)
W
09
A

Time

»
>




The object system (ideal solution) in the future is clarified.

[Foakyasutei;ngu] — Backing casting

S OF
/731-0
() ( ObjeC[“'
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Ideal solutiorn

Line of evolution

Ideal solution Ultimate ideal solution

»
»

Present system

Ideal solution
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Example of evolution diagram (Japanese tea is drunk).

Example of system of evolution diverging
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A HPTLY

— It causes it.

——» It obstructs it.

Each evolutionary step appears to have the main, profitable
function of the system that corresponds to the previous
evolutionary step respectively and to exclude a harmful
function of the previous system.




Example of evolution diagram (paste that bonds paper)

Example of adding effect by birth of system
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Example of evolution diagram (complete automatic driving car)
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9. MAKING OF EVOLUTION DIAGRAM



What is problem [fo—-myure—shon] (PF) of I-TRIZ?

O It is a technique for expressing the diagram according to two kinds of boxes

and two kinds of links as for the causal relation of things.

It causes (Strengthen).

— * The patent specification can be
. N diagram expressed by PF.

el e It excludes (Disturb it).

§ / ——

Profitable function

O The causal relation not only is expressed but also the indicator of the idea putting out is obtained.

#1

It causes it.
The one not fat
It eats a lot.

Happy Happiness
The sense of fullness he sense of fullnes
is obtained. is obtained.
Sweets . - Sweets
It eats a lot. It causes it. It eats a lot.
1
It grows fat. ] It excludes it. It grows fat.
J
o oonn It is said that it It lud it.
The box with contradiction becomes thin. YOGS
It paints it in yellow. Firm decision
#3 It moves. =
Fat is burnt.




Expression of PF of patent specification: The simplest module structure

[ claim ]

[ technical field ] . . .
This invention

[ background art ]
®Past way
[ problems to be resolved by the invention ] p A \
[ means of solving the problems ] p \
Past problem
[ advantageous effect of the invention ] L e 2 J Means ffg solving > EﬂC"D .
: the problems ec
[ form to practice invention ] ®Means for solving P _
the problems R D .
[ use possibility on industry ] 7 xesion
@Effect - e
[ brief description of the drawings ] @ @
Past way Past problem
[ explanation of sign ] S
\ J
) 4
*One application is expressed in four boxes. Prior art



Patent No.6142307 (Filing date: 2013/09/27)

Official report number Invention name Person entitled Filing date (retroactive) Status
Right
Patent . . ATR;Honda Motor .
No.6142307 Noteworthy object presumption system, robot, and control program Co., Ltd. 2013/09/27 gontlnuanc
( pro]blem It is accuracy [yoku] [0] fixed [suru] as for person's noteworthy object.
Robot (10) is maintaining inverse model 154 ideal person's noteworthy object (long-term noteworthy object CA and short-term noteworthy object TA and
[ means ] destination D), person's positions (P(t)) corresponding to this, (8h) for the head, and (8b) for the body by whom it is described to move as person's behavior.
The observed value is acquired from means for observation (12a,12b,14) to be observed for person's position and the calling body for the head, and noteworthy
object (CA,TA,D) is presumed based on the transition of the observed value and the comparison with inverse model 154 (S11).
[ effect ] |Accuracy [yoku] [0] Sadamu cuts a noteworthy object, and the noteworthy object presumption system, the robot, and the control program are achieved.
LED} A= mm:gams ’A')ﬁﬂm.fgflﬁkk UZEV&&’JE‘-" o
TN RROOR | B8R | EALT ! B LA |
T ;f;( & Fﬂwi;-‘“?’t' o1}
.‘\‘ ::;ﬁtl TANULL | TasETED Tn'_dm: .
BMie . 0= EFHHEL, ; BBy { 3 B -
EEE b SRR RO GRAR REMOBUERMEER
62l HEENCER TR CR S N (EFRHER L FOARAL G TR
Dowicavon 2013/55 m{agm s-uaw'-s?-mﬁ; .ﬁmﬁrr)ﬁfsaa&& - mi:m;w)\’srx
: B EER’T!EEWA'{H'IV _
B ;%i;::hgﬁé EI%)E;Z%
(i i i COTAL)
From person's behavior In the exhibition hall wommamr e | AR
A true noteworthy object rson's noteworthy objedt r e -
It presumes. It understands. o
7 S
P e
L’ "= xclusion
- Category * et
Man's intention is read.
The direction of face and glance  The interfest : to the explanation member.
..twining.. [chuu] eye posit| judgement is determined it is.

It detects it.

It does.




After it converts it into the PF expression, it introduces a related official report.
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1= BHETREECERLTVSENREOEEEHEL. BEEE M R e RN L TEELAMREREREERL. (bEhELD E.an;& . EELAROENENLE L T ABDE T AR ET% (52 7. 52 0) . AmfErd o erd Bahe |
. : B TS R T AR R VBRI BL. SEER T ST ROaC o TRSITR = P
BESC BEImTTIRRE (28] |Ermss et (A3 TE SRS TS s, RB L ARSI TR AL S O EFenT R EArm Tl
EEEHERL. FLT(OEEL SRR R TR S E R e eE TR SETEs 5. NS T o5, DTty TS EOR s BT AR e BT (560 .
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Evolution diagram of robot that reads man's intention
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6. THE ONE THAT YOU MAY USE ROBOTS

— PROPOSAL OF NEW CONCEPTION METHOD THAT USES THOUGHT OF TRIZ—



What is the robot?

"The robot is a system that takes the data of the external world, understands the
meaning, judges what to be done, and appeals to the person as a result to be useful.
"(Iwanami Shoten "Study creation of one lwanami course robot study robot" 55
pages)Definition..now..get into the news..robot..image..extremely..near..think.

ROOMBA (cleaner), ROBOHON (cellular phone), AMZON ECHO (speaker), TIPRON
(projector), and LUMIGENT (desk light) can do the view of robot with this definition.

iy




Application program to teach robot study

https://robotstart.info/2017/05/18/robohon—update—201705.html

It is update every month and "Robohon]
that comes to be able to be new.

The application program "Study" to which
update & application program was delivered
on May 25, 2017 is the one of teaching
robohon study.

As for "Robot X study" application program,
it thinks about the one that a wise robot
teaches the user study usually. However, it
IS quite opposite for robohon. The user still
teaches studying to child's robohon.

4Bk EDRRZE
BELESDGS?

SRR | Rt — X

[How to use. ]

‘Robohon starts the study of the multiplication table when talking to, "Let's study".

-Three pieces times are sequentially studied from steps of one.

- The following expression is taught, robohon is "..multiplication table of continuation.. teach" like "Ichi
who not is is Ichi" when asking.

Please give it.

-How many days is it it is possible to memorize it neatly after robohon studies each expression of each
steps, and it seems to take time.



What is the robot of the ideal?

Both men and robots evolve.
)

Positive: The robot supports man. < Negative: Man supports the robot.

Work that the robot moves the body directly is not done though the
robot exists.

However, the business (intellectual time old metal) that the client that
it wants the robot to put it wants to put in order is achieved.

In this case, the robot plays other party's of speaking to achieve the

business (intellectual time old metal) that the client wants to put in
order role.

The robot can acquire knowledge by client's appeal.



Different combination

To swell the image of both, the object is reviewed from another viewpoint.
Abstraction (world of [kotoba]) —Materialization (world of image)
’ Materialization (world of image)—Abstraction (world of [kotoba])

N

Object technology New usage

Technical field
that seems to

be promising

Functioning Techni_cal field
Event image

image
- Common part where image was expanded

(Parts united in image)




Example of making to hybrid

System

Thing | Koto

New product

With camera
Cellular phone

/\

Existing product
New technology

Cellular phone

N

Telephony

Digital camera

When thinking about making to high Bullitt (combination), you
may analyze thing and Koto's elements in each system (product
and technology).

Existing product
New technology

P

Wireless technology

Ready-made technology Ready-made technology

Photographic technology

Semiconductor
technology

Ready-made technology Ready-made technology



It refers

to Koto done by various trades.

Object type of

business/function

Done Koto

Agriculture It comes ..the plow and the counterplan.,, it plants rice, it manures, it sows, it weeds, spraying agricultural chemicals, it harvests, and growth of farm products is
managed.

Forestry Afforestation, pruning, and deforestation

Fishery Undersea exploration, fish detection, bottom of the sea, seawater, surface of the sea cleaning, seaweed, shell collecting, seaweed, cultivation, fishing (It fishes, and trawl
line), and the selection and cultivation.

Mining Digging (tunnel proceeding to dig) and — transportation and prop ..loading.. construction

Construction industry

Materials carrying, materials processing, materials assembly (welding and fusion), temporary housing construction, formwork assemblies, placing, formwork
dismantlements, interiors, and exteriors

Manufacturing

Processing (cutting, bend, and joint) and assembly, transportation, and carrying out (shipment)

Electricity, gas, and water
service

Supply, meter-reading, and claim

Telecommunication

Retrieval, input, judgment, accumulation, output, and update

Transportation industry

Stock, stock (shelf putting), picking, packing, sort, and delivery

Wholesale and retail trade

Department store, supermarket, and convenience store

Finance and insurance

Lending, financing, deposit, stock investment, acceptance, and private settlement negotiation

Real estate industry

Article investigation, purchase of property, article guide, article sales, lease, repair, and rebuilding

Restaurant and lodging
industry

, box lunch, daily dishes, bed making, cleaning, and bathroom cleaning and acceptance drinking ..business school lunch, mass feeding, and allowance..

Medical treatment and
welfare

Inspection, operation, nursing, and nursing

Education and study
support

Lecture, examination, and finding employment support

Service industry

Acceptance, order, order, serving, and offer

Official duties

Application acceptance, notice, notification, execution, permission, and watch




Use of broader concept, anti—system, and making to hybrid

BS of the 1st

BS of the 2nd

BS of the 3rd

BS of the 4th

The idea is freely shown in atmosphere that welcomes a foolish idea.
—>Various ideas gather from the hint mere one to a novel idea.

After the broader concept is extracted and side develops centering on the place
concept, a lot of ideas are considered though it seems to be interesting of created ideas.
(example)lt feels hesitant unnecessary, it gets togged up, and it thinks centering on a
preliminary experience and the intelligence sharing, etc.

After side develops by thinking about an anti-system of the idea centering on an anti-
system, a lot of ideas are considered.
(example)lt thinks about "You can not feel hesitant" with the axis "Uneasiness is

necessary".

After the thing and Koto are imaged in each box of the diagram when ideas are
combined (make to the hybrid), a lot of ideas are considered.

(example)lt thinks with the axis "Warm the cockles of one's heart" in "Stove" and
"Robot".




Example of service robot that arranges it in TVM conversion table

It Judg Lear Feelin Perso Perso . Agriculture Fate m o House
mov men ning g n n g Woods [Oku] [**] o Garden
es. t [Nar | Affect [No] [No] 2l g . Industry . s
It al ion Ability | Feelin | & z Water Takeshi @
does. It [Wo] Power g 2 ,g\ Production Yasushi a
does [Mo] [Wo] Affect a Industry §
[Ru] [Ta] [Ogin ion @ 3
[Na] a] [Wo]
m [U] [Yo] Needs

[Mu] (effect and value)

@) Impossibility is heard. *Steward *Bookshelf

@) It doesn't take time.

Acceptance
@) @) The mistake is not found. -Steward *Bookshelf
@) It is not necessary to feel - Stuffed o[
hesitant. animal
*Bed
@) @) It goes to an impossible *Check and
place for the person. cleaning
@) Atmosphere is read. * Stuffed *Steward *Mediation
animal of
communica
tions

@) O @) O @) @) It operates autonomous.




Robot kitchen that to be cooked, and to be put back in order

http://getnews jp/archives/1304828

Stanford
University..professor..including..Lond
on..robotics..enterprise..several..coo
peration..develop..this..product.

It is @ mechanism that all of should
do here by the robotic arm that did
man and the same speed, operation,
and sensitivity in the programming
work is executed as a proxy.

The system can be connected with the recipe
preserved in iTunes library at any time, too. You
may memorize the process of cooking by using the
recording function if the arm is confident.

Not only the dish but also the sense of dishing up
is the considerable one.

The robotic arm to say nothing of putting back in
order undertakes everything.
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