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b 7] ggtE 34 AEs AlaF N Z2AES S5t 20219 =
HE] “Rational Integrated Design of Energetics(RIDE)"ZZ 18 & E& =

A FAA AEE AT B AFMAF A28 A2 AY F
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T A s
71/ ATFA L]
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O Surrogate model W AdZA3}E o]&5te] Belief modelE 53 (EH:

Chem. Sci., 2021, 12, 6025)

[AI 7|4} Lead Halide Perovskite QD &4 A A ]

O MENY Cycles 7|E& 10-20eA 1-2d2E Fol7] 9al H8gt 67174
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Advanced Energy Materials Discovery by Integrating High—Throughput
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O
i

| A} & screening> (1) Library A4, (2) priorityell 7|8+ Library &7
A, (3) 2ALE libraryell ®igk oFxts}stA 4 (computational pipeline),
2 (4) Aab A3 71 Fubgk S H o] W3 AY AP or AYHE (FH:

Nat. Rev. Mater., 2018, 3, 5)

[4 M E virtual Screening 29 2A] %]

O ] Machine Learningell ¢]all virtual screeninge] 7+3}=|olS (28 11 W

w7k AFAb) (£ A0 Nat. Rev. Mater., 2018, 3, 5)
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object* =A% codex I Ex FF:sx tool* experiments
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2 (304, 19%), YE(284, 18%), d=+(2274, 14%) <9
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P 1 0 0 0 0 0 1 0 0 0 1 0 0 0 0 0

IR 0 1 2 0 0 0 1 0 0 0 0 2 0 0 1 1
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5 2006 2007 2008 (2009 2010 2011 2012 [2013 [2014 [2015 {2016 (2017 {2018 {2019 {2020 2021;? 3
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3. Al ~vlE A2 A

b 37 A

m F71d EsUE dF
O &3 dlel¥
O 29l 107 &892 obeek 25
O Siemens Aktiengesellschaft”} 13719 &3 & &5te] 1915 el 2 95
<4 7\ &34 B &
1 Siemens Aktiengesellschaft 13 16.7%
2 Abbott Laboratories 12 15.4%
3 HRL Laboratories, LLC 9 11.5%
4 Rockwell Automation Technologies, Inc. 8 10.3%
5 Beckman Coulter, Inc. 6 7.7%
6 oAl Z| ™A A} FA) 3] A} 6 7.7%
7 ER2(F) 6 7.7%
8 Beckman Instruments, Inc. 6 7.7%
9 MITSUBISHI ELECTRIC RESEARCH LABORATORIES 6 7 70,
INC '0
10 Psychogenics Inc. 6 7.7%

[44 107 &¥d Sela 2 vE]

(441 107} 292 S8%)
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=41 7| FE | QB | @F | HF | B35
1 Siemens Aktiengesellschaft 6 1 1 5 13
2 Abbott Laboratories 5 3 0 4 12
3 HRL Laboratories, LLC 1 0 0 8 9
4 Rockwell Automation Technologies, Inc. 1 0 0 7 8
5 Beckman Coulter, Inc. 4 0 0 2 6
6 | AAAA FA 3] A 0 0 6 0 6
7| B2 0 0 6 0 6
8 Beckman Instruments, Inc. 1 1 0 4 6
) MITSUBISHI ELECTRIC RESEARCH 0 5 0 5 6
LABORATORIES INC
10 Psychogenics Inc. 3 0 0 3 6
gHA| 21 8 13 36 78
[4H9] 1078 &) S8l 2 v]E]
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[44 107 E€8d9 €9 578 vE]

O zvle AFA BASF 75 A% 70 7% 24

F9she] 1918 vheha ol

et

O Siemens Aktiengesellschaft7} 11742 E &

<4 7| % Sk H] &

1 Siemens Aktiengesellschaft 11 22.0%
2 Rockwell Automation Technologies, Inc. 8 16.0%
3 Beckman Instruments, Inc. 6 12.0%
4 FANUC LTD 4 8.0%
5 F. HOFFMANN-LA ROCHE AG 4 8.0%
6 Beckman Coulter, Inc. 4 8.0%
7 Kla—Tencor Corporation 4 8.0%
8 Inpeco Holding Ltd. 3 6.0%
9 E]%II\D/HCONDUCTOR PROCESS LABORATORY CO 3 6.0%
10 | Inpeco Holding Ltd 3 6.0%
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O 491 107 £4¢] F7hd Salt 94 v]Fo| 237102 745 gov, 1 7
2 F9(134), QR(127) 3 FF2A) £9)

<=9 7% AH | L& | &F | VT | BT
1 Siemens Aktiengesellschaft 5 1 1 4 11
9 %Qno;kwell Automation Technologies, 1 0 0 7 3
3 Beckman Instruments, Inc. 1 1 0 4 6
4 | FANUC LTD 1 1 0 2 4
5 | F. HOFFMANN—-LA ROCHE AG 0 4 0 0 4
6 Beckman Coulter, Inc. 2 0 0 2 4
7 Kla—Tencor Corporation 1 1 1 1 4
8 Inpeco Holding Ltd. 0 0 0 3 3
[ PRI [0 [0 o[ o] -
10 | Inpeco Holding Ltd 2 1 0 0 3
A 13 |12 |2 23 |50

[ 1070 &4 53l 9 v]E]
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3. Al AnlE A Abe] 22 A
Al 12,6307 7HE 2 Hd FE FE VIS e
T3 59l g 7 =8 7 Jag
al = 884 74 12.63
qu 123 19 6.47
E= 56 7 2.95
o 37 8 12.33
54 31 5 1.55
W tet 10 4 333
he} 10 4 1.67
PPN 4 2 0.67
o= 1 5 0.50
27]el 0 2 0.00
Gl 0 2 0.00
Abol Z | A 0 3 0.00
el 0 1 0.00
o|ge]o} 0 9 0.00
Fz 37 82.57 9.86 3.01

91 107 £99919 24 2744 u]&]

TAHE 71l W &
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O Abbott Laboratories7} 12712 &5 & &35l 19E Ve ¢S

= = 585 | vg
1 Abbott Laboratories 12 28.6%
2 HRL Laboratories 7 16.7%

(@]

3 Psychogenics Inc. 14.3%

A NATIONAL INSTITUTE OF INFORMATION & 5 7 10
. (¢

COMMUNICATIONS TECHNOLOGY

5 DENSO IT LABORATORY 3 71%
6 Synthace Limited 3 7.1%
7 =S R= R pa e e R 2 4.8%
8 The Boeing Company 2 4.8%
9 NEC Corporation 2 4.8%
10 | Yantai AusBio Laboratories 2 4.8%

[ 1070 &4 53 9 v]E]

[A9] 107 €2 53]

O 49 107 &9 Z71E E5= x| w|Fo] 177407 7}& won 7 ¥
2 F-(157), & (74) 2 FF(3A) =4
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3. Al 2PhE A4 A4 %70 e

<9 7| 3 | 4&8 | &F | vF | SIS
1 Abbott Laboratories 5 3 0 4 12
2 HRL Laboratories 1 0 0 6 7
3 Psychogenics Inc. 3 0 0 3 6
NATIONAL INSTITUTE OF
4 INFORMATION & COMMUNICATIONS 0 3 0 0 3
TECHNOLOGY
5 DENSO IT LABORATORY 2 1 0 0 3
6 Synthace Limited 2 0 0 1 3
7 | nhetw Ak et 0 0 2 0 2
8 The Boeing Company 1 0 0 1 2
9 NEC Corporation 0 0 0 2 2
10 | Yantai AusBio Laboratories 1 0 1 0 2
A 15 7 3 17 42
(4] 107 29 S35 2 ]
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Aol 2l £ 2 (F) 5 12.2%
MITSUBISHI ELECTRIC RESEARCH 5 12.99%
LABORATORIES INC

Sandia Corporation 4 9.8%
Elliptic Laboratories AS 3 7.3%
vl o] v g & 32 3] A} 3 7.3%
FA3AF 2 F T 2]l o] Bl B 3 7.3%
Konica Minolta Laboratory U.S.A., Inc. 3 7.3%
Sharp Laboratories of America, Inc. 3 7.3%
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= (1371), 7H37) € 42027) ¢
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SRR S E R 0] 0| 6|0 | 6
1| BAH2(E 0] 0 )60 6
3 | DolA2dHEH(F) 0 0 5 0 5
4 MITSUBISHI ELECTRIC RESEARCH 0 9 0 3 5
LABORATORIES INC
5 Sandia Corporation 0 0 0 4 4
6 Elliptic Laboratories AS 2 0 0 1 3
7 | del s A FAS| AL 0 0 3 0 3
8 FA 3| A} 2 F T3]0 o] E] BB 0 0 3 0 3
9 Konica Minolta Laboratory U.S.A., Inc. 1 0 0 2 3
10 | Sharp Laboratories of America, Inc. 0 0 0 3 3
HA| 3 2 23 13 41
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a2 39 5 7.80
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29 o] 1 3 0.33
of = 0 3 0.00
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5 Sandia Corporation 4 9.8%
6 Elliptic Laboratories AS 3 7.3%
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1 ERAAEM(F 0 0 6 0 6
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4 MITSUBISHI ELECTRIC RESEARCH 0 9 0 3 5
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5 Sandia Corporation 0 0 0 4 4
6 Elliptic Laboratories AS 2 0 0 1 3
7 dloly 8l A~ FA3] A} 0 0 3 0 3
8 FA 3| A} 2 F T 8]0 o] E| BB 0 0 3 0 3
9 Konica Minolta Laboratory U.S.A., Inc. 1 0 0 2 3
10 | Sharp Laboratories of America, Inc. 0 0 0 3 3
HA| 3 2 23 13 41
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O Aed &5 7|8 3ATA 7<=
Hiuj o Laboratory sample distribution system and laboratory automation
=3 system
E:vs 15/405369 TERHE 10261103
E1d 2017.01.13 54 2019.04.16
£ Roche Dlagnostlcs e <} Christoph Pedain
Operations

A laboratory sample distribution system and a laboratory
automation system comprising such a laboratory sample

g distribution system are presented. The laboratory sample
distribution system comprises a number of sample container
carriers adapted to move autonomously and to communicate with
each other and with a central control unit.
1. A laboratory sample distribution system, the laboratory sample
distribution system comprising:
a plurality of transport planes arranged adjacent to each other,

Y EAH T3 | wherein each transport plane is divided into a plurality of fields,

wherein each field has a unique code on the respective transport
plane, wherein the transport planes with respect to each other
have partially or completely overlapping codes;
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at least one sample container carrier movable on the transport
plane and adapted to carry one or more sample containers, the
sample container carrier comprising,

a code recognition device adapted to recognize the code of the
field on which the sample container carrier is currently located,

a driver adapted to propel the sample container carrier on the
transport plane and/or to set a direction in which the sample
container carrier is moving,

a controller adapted to control the driver, and

a carrier wireless communication device communicatively
connected to the controller;

a control unit;

a central wireless communicator communicatively connected to the
control unit and adapted to communicate with the carrier wireless
communicator of the sample container carrier; and

a radio frequency position determining device adapted to
determine the transport plane on which the sample container
carrier is currently located based on a field strength of a signal
transmitted between the central wireless communicator and the
carrier wireless communicator, wherein the control unit is adapted
to send a transport task to the sample container carrier using the
central wireless communicator, and wherein the controller is

adapted to control the driver such that the sample container

carrier moves according to the received transport task.
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% £, ARTIFICIAL INTELLIGENCE (AI) Market by Robot type (Service, Industrial),
Offering (GPU, MPU), Technology (Machine Learning, Computer Vision), Application
(Public Relations, Stock management), and Geography — Global Forecasts to 2023

O ‘Al 2% AA AL 2018 $34.99¢14  2023d  $123.6 77
Az (CAGR) 28.78%% A& A=
— A&7 P =2 ARES Hole AL o}A|o}(30.65%)F,
(33.72%), ¥¥(30.66%), 3+=(28.52%) <=

[Al 22X AAE] [[18¥d~'23d Al 2RA|AY x¥¥H AHE 2L CAGR]

O Al 2% A& 1A (companionship)?} 2 = (entertainment) 22 71elA &
To thgk ZEALE F717F viebo| o AAE At

o
o

- A AARCR Sokste 2T E 29l A &8 Zra Sl HEk Al
o

7IRE Muj A e 95 ST Sl

O Al Z2EAAES 7l€Ad SdolA Axdw, #Al#d, A3 o|dl(Context
Awareness), AFedo] A 2] (Natural Language Processing), #3FE  A]Zal A
(Computer Vision) 22 Y= + U=

- AAAFES WA Aol 49.6%% 7HE Fow, 445 (CAGR)S 7

FFE A7l A(34.63%), ™A (30.31%), A3l A (27.73%), #FdoiA 2]
(25.35%) =2 & oA

— 243 -



[AIZX 7]<'8 CAGR]

O Al 28 71€9 24 Rot:x 4} 2 Z¥}(Military & Defense), FA 3]
(Stock  Management), 7§¢lxd 2 7 (Personal Assistance and

Caregiving), o5 % <ol el™ E(Education and Entertainment), A3 =

$FEFx}F(Research and Space Exploration) 2% Y& o+ 4%

[AIZR ARl g A= APSTE 2 CAGR (%] © USD Million) ]

— FAAE e} FFA A ALl A 9] (public relations)”}F Z+ZF 15%2F 12.3%
A

2 AA A A9 30% s AANTE Aow o FHI glom, AFE HA A
A AA AAE(28.78%)S T+ 36.45%, 31.24%=2 HF
_ /U%J ‘}l _?_Z:,—Fﬁ

F2l& (Research and Space Exploration) Al ZX 4]
30.38%F AT AR o F=o] AL AFES TEE THE A Aol

51 7-]0; ;ﬂu
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m Al AYPER Y AntE JFA S HAA

(9] : o9, 8 1,200 5 §)

F= 9= 2020 2021 2022 2023 CAGR

ATE Al 2RAAZ 6,164.4 8,037.1 10.478.8 13,662.3 30.38%

- W AR oS

Al 2R71€2 78 AIZX AA 2122 10%° 9= v Aoz 7H4

o

< 7|EMEe F% AT8 AIEXAR A- oAAf Hel >
(b1 @ o9l $H8 1,20090 H-8)
o]
Pz 2= 2031 2032 2033 2034 2035 2036 A "
L
AA AF 97.8 127.5 166.2 216.7 282.6 368.4 1,259.2

O & Akgde] 7]ee 53 FF A7§ AIZEAFe] 1,25921 9] #Hel(A
o] 717} '31Wd~"36Wd) o] AAEH | o] AR E 704.89 L =t B/C
ratio= 1.72

691229 ~"27d) o] 4.5%°] A3]H

w AR A dolE o duletRd =L £ F2 A A (A29) (KDI, 2018)

# ZFAFEAY = AARXASTE F 10%" X U742 EY (A A1) 9.4%) X

Al 71648%(89.0%) X R&D71344(35.4%) X R&DAFAZAEEY(46.0%)

X H7}7kAE9(62.9%) (<h, g8 1,2009 #8)
D) AAAIRTTR 2 ksl e ol F Al Al 10%el dFE vl Ao F
4.

Z* . Artificial Intelligence(AI) Robots Market(MarketsandMarkets,
2018)

2) 7GR TE B Ae Tleride] o] AA A1) 9.4%E AAT 5 Mok 7t
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T W

FAAQTA R culEbR YA S A FA R, 2020

(e} =5}

5) R&DAIASIAEETE @ R&DAESHE &3 RIZIR&DFA Akt 1189

2015)

3, dot ugdFgFHrt A7 (LT
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Z22 Fwiol= Z X (Humanoid robot)d} AZE ZE (Soft Robot)

a2 3 ¥ A5 (Artificial Intelligence: AI) 7]
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Engaging in human—based social interaction for performing tasks

using a persistent companion device
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Cynthia Breazeal

[0}

interaction cues
Based on the

detected cue, the robot expresses a skill that involves interacting

A persistent companion robot detects human
through analysis of a range of sensory inputs.
with human through verbal and non—verbal means to determine a
second interaction cue in response to which the robot performs a
skill

performing utilitarian

second such as facilitating social interactions between

humans, tasks, informing humans, and

entertaining humans.

A method of humanized interaction to express a skill by a
persistently present social robot, comprising:

detecting a first one human interaction cue with a social robot by:
detecting a presence of at least one human in proximity to the
social robot via at least one of listening to the human speak,
seeing the human, and receiving physical contact by the human,
wherein listening comprises capturing audio that includes at least
audible the

comprises capturing video that includes at least a portion of the

one noise produced by human, wherein seeing

human, and wherein receiving physical contact comprises detecting
contact via a tactile sensor;

analyzing at least one of the captured audio, the captured video

and the detected contact to detect the least one human interaction

cue, wherein the social robot facilitates interaction through
non—verbal communication between the human and the social
robot, the non—verbal communication comprising movement and

positioning of a plurality of moveable segments of the social robot
to strike a pose that corresponds to a context of the detected
first human interaction cue;

retrieving, based on the detected first human interaction cue, a
first robot skill from a remote data source, the first robot skill

expressible by the social robot for facilitating human interaction;
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expressing the first robot skill by the social robot performing at
least two of emitting a sound cue that facilitates communication,
emitting lighting effects via an ambient LED, emitting natural
language speech via an audio output feature of the social robot,
moving a plurality of segments of the social robot to facilitate
audio and video image communication to the human, moving at
least one segment of the social robot to form an expressive pose
of the robot appropriate for the skill, and displaying imagery on a
display screen of the social robot for communicating a response
to the detected first human interaction cue;

repeating the steps of detecting for a second human interaction
cue and retrieving a second robot skill; and

expressing the second robot skill by performing at least two of
the expressing steps, wherein expressing at least one of the first
robot skill and the second robot skill comprises expressing a
range of personality traits that adapt over repeated interactions

with the human to provide improved human companionship.
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| 4 7 5 7 |10 | 15 | 5 5 6 4 2 8 5 6 2 1 ] 102
A | 14 | 15 | 10 | 36 | 37 | 50 | 62 | 44 | 30 | 27 | 34 | 27 | 40 | 24 | 16 | 1 | 544
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1 ghatsl oF ety = 45 24.7%
2 A FEFel FA) 8 A} 24 13.2%
3 The Abell Foundation, Inc. 22 12.1%
4 MITSUBISHI HEAVY IND LTD 20 11.0%
5 i R el | 17 9.3%
6 ©o = A ok FA] 3]} 13 7.1%
7 MITSUI E&S HOLDINGS CO LTD 12 6.6%
8 g3 ydsa abetg Yt 10 5.5%
9 FRERFHATH 10 5.5%
10 sl ool st Abehy 9 4.9%
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w J]$= =

O 719= "o waw, 718 =& 7% HZEo POWER GENERATION
At jowmy, 7HA o FHof
e E], YARFR 52 7)== A5 EXE T g7 = sHAHE, oA “FAY”,

‘Sl 28" 5o AAEst dekA BANSA RS ACE B
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53 223 slobel ] Ao BN Esfoln, 1 F of#le} 2

O R&DE 73t #d S5 E FE3H7] AsiAe, ofefet 22 US55 i
1 31

powering a plurality of electronics”, “#ted ZHof £ 7} 53l =2E A5 2
A7) 24 ii"ﬂ ALE J—;”P“ ﬂ% TaErE 2sh, A7 Ad FEF

s Aaect SN edelol £ FA2 elEahe AL
75 i% 2 A2 A F38& ZXolgta 7|Asla ole 5 FFEReleE
He]7l 25 9l FFERY T8 Lo el S3lse] glermz AUt
WA sow AWHE TR oA} ol
i o] w ] Gliding robotic fish navigation and propulsion
ZH4H s 15/655072 SEW3E 10589829
=44 2017.07.20 S5=9 2020.03.17
Xiaobo Tan, Feitian Zhang,
; Board of Trustees of )
=%l o . ) Hhrd Z} Jianxun Wang
Michigan State University
John Thon
A robotic submersible includes a housing having a body and a tail. In
another aspect, a pump and a pump tank adjust the buoyancy of a
submersible housing. In a further aspect, a first linear actuator controls
the pump and/or a buoyancy, and/or a second linear actuator controls a
position of a battery and/or adjusts a center of gravity. Another aspect
4ok includes a pump and at least one linear actuator that control gliding
h movements of the housing. In still a further aspect, a motor couples a
tail with a body, such that the motor controls the movements of the tail
to create a swimming movement. Moreover, an additional aspect provides
a controller selectively operating the pump, first actuator, second
actuator, and motor to control when swimming and gliding movements
occur.
S LT A robotic submersible comprising:
a housing including a body and a tail;
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a pump and a pump tank adjusting a buoyancy of the housing;
a first linear actuator controlling the pump;
a battery powering a plurality of electronics;
a second linear actuator controlling a position of the battery and
adjusting a center of gravity;
a controller controlling the pump and second linear actuator;
the pump, first linear actuator and second linear actuator controlling
gliding movements of the housing;
at least one motor coupling the tail with the body, the motor controlling
the movements of the tail to create a swimming movement in an
operating condition;
a propeller coupled to the housing and being configured to propel the
housing in another operating condition; and
the controller selectively operating the pump, first linear actuator, second
linear actuator, and motor to control when the swimming and gliding

movements occur.
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[ A BAE 3 7€ 2R £ZE 2 9T A5 ]
(4 Soft Robot. 12, 616 (2021))
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[vict AEA 2Al A &AL £ZE 2R
(ZA: (#) Nature 591, 66 (2021) (%) UCSD Jacobs School of Engineering)

[leF FAHANA L YR 5L o) dHAYZA], el x], Al A]]
(ZA: () Adv. Energy Mater. 9, 1900250 (2019) (%) Adv. Energy Mater. 10, 2001041 (2020))
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FHetrr & 4" (AR UF =2 dEe 29 Ade ), 23 A
A GAE AR 2= Ao 529 tE &4 Haysel T8d

W AR/ SHel o] B8

O =y AR Ax7ge] AAALE -2 AFol= =735t
A,

A dnt g bg A ARl Axels v Ag FEE A AT A
Qolul, ael AL e Fao Ful FFHL ol B EH dnp
: o 7%

7le ¥d ARFE FEd aAVE FriHeE dastnz Sl A9

2H FAlEs e ve ¥ dAlze] BUA AFLE oA s

[F2ALe] 24 71 ZAu9 e d=¥ 75 AS (AA A&, 2016-2021)]
(£#: Secondary Sources and Information Center, 2021)
Oz 2ALde] x4 AAZ 717]19 MA A &AL 2020 4o 4H9 &g R0l
m, 2027 59 6730 € AEE oAsta slom, CAGR 3.6%% A= o
Uz Aoz £AE, Fulel wAd AT A6 g o AL A

of JlEe ARslel MR J1Ede A shsaie, Aze A% AT

1

slelz AEY 5 Gt Bobz ALEH,

6.3.2. 7|& A9
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— Zo] Al &A1) o5 WA SF= motion artifact®} o] BEA| ¢rol HFAY
st 58 dAAbE Al AsH] HEll, 28 AdS FAS T U EFAHS F836)
A

o 7|Eed= A 7IREe i i,
Hzelt Gy slel Wil A7H 9.

— Generative Adversarial Network 7|HFe] Z e At oA S
o] interpolation QA WA= S8 AAS adFHoE F9
O 338t du|7 ogake] 3a¢d &
4 oJu} 7 sholst7] 9lal &gt 244 dAFS o] &3t 3

— A8 EHS el E dense point cloudES AHEshe] 3aY FE A of A
X, y, z H3EZ A= HEY ATES dof AEY dAA] Fx2E vpetst
T A=
O Al 7l (e.g., M4 &H4Y) |43k A dn} A=k 7]

— ABEE dvlst= FAHNA 283 getu|gE Axbelr] $18 a& X9l W
Ho| d 93

— sl=go]e] ujefA el WAl wet AEFH 7EH Y EY T (CNN) o4 &
T = Axtgfo]l A HA W oAF aFNA Y Z2 deep neural

stelg & gl shebn)
waS kel
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O #2Ald 21 AAR 77l 53, HAsd, A5d Az vrofA 9l
%_

Thshe Z419).

[(&) &5 (£8) A5y &H dAvulr]. Al 7|9k 22 Aojo] o AF3td EH
< @A7A Rad v gle]

O Akerel AzAQ) Alied®] AAe 71717k A5 el 713 e dejoz
teio] AuatA AojHks AL Asjstni AA WAFHe] e

O 3 2AYANAY A5 321 AAE 71719 Hudsh Asste A dA Aol A
STV SUlEla = Aol Aol S = AA dAY. 53] =
ell= A 1w dAnlr]= 100% Tl oEstr e =y ARGA=

]

=}
=2
AEg Al ool xwl MAD 779 Ty AL FFL AFE 4.

Z 9 AP e 2y HEE Eu) F¥ JdE S
oA FE stx glow] tfE Al A= Struers, LECO, Buehler, Allied 59
AxzGA7F dom dx) AFses ARGAES] FEHe AFEz 28

of 3.

O 29 dupr]e] Az gl dA7Ee =7 HeaEe 5v, 73, €2, 714

- 339 —



(753 Asd Td dvprle AR Zrge 33 4F]

[Allied 3 A7} sl TF £l
23 T odnpr|e o]

truers, LECO, Buehler, Allied 52 A%

F g S
GAZE e @A Asdte AxgAE FEAU AT7NER Ay s 2k
o

m FY 2dH AFe 7|7 AnE J|& AES F9A S

— 340 —



6. 2vtE AFA o nHY =X FrF A7 F

[F2AY AE 2H AXAE 7]7] A)Z £2F AXA} 20209 7|€ &
Az=A ¥ AA XA AF-&. Struers, Buehler, QATM, Allied 7}
) E A o], Struers®} Buehler7} AlA A1&e] 50% 7FZA ZAst S.]

O 47 #j8® FEZ 9o 59 FAA ARe] FR AF FuAgos
E dnble W 2l Thekd, vt F ulAas 24 )

ol wE g WA e R dup W JhRbe] 8= o A,

W FEA 3 ERSER T ERL:
Fo). shAluk o 2R o) AR Avkrle @ A A8} ohd e 7)) E
of A4 9.
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[RAaALe] 2 7Hg Bule AlA A9E AT 529 Wzt USEH,
2022-2027)]

(£#: Secondary Sources and Information Center, 2021)

of Ay Ao xHE AE JhEste FEH Y.

Efulo] 2 7|Hbe] gy 7]go] HE= 1,

LS
AT oAt e 2 Aualy] s, B

5_]' = ke
13t FAwWE dolEuola 3, AR ) L
T *

[ Rl FHE R o3 2l AES 935
A 2uted Aupr] gy 7]7] 713 H4%.]
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43 of viEld 2R FUF A7 E

[£2 dAe] o8 ALD 2ntey dnir]e) o, oY
R B

6.3.4. 55 & =% 24

m 4 e

O HAZ|7F @ ~2021d 9€7tx] HA=E 53
OwWs$l » AA, 8°F HEAFTF

O #HA Tl @ gh=/m=/9d8/7d 0 2 55
O 72 DB : Wintelips / Wisdomain(7] 91 =)

A4

(sample* specimen* A|&E#* material* E&d* A E*x AA|* metalx F5*

ceramic* A 2}2 % biox H}o] &% compound* 3}g+E* skinx ¥|H-*) and

(((surface* ¥ ™) near3 (polish* &dv}* treat* A 2]* finishing*)) X ™

Helx “EW AH2]”) and (experiment* A 3&* microscop* 31| 7d* robotx
Z X« T HWE=x "machine learning" 7|A8t<g* "7]A &<5" learn* train*
#H W dhrx "artificial intelligence" Q& A5+ "¢l¥ A]5" automation*
Z}&3k+) AND (c* g* h*).IPCM.

= w] =+ dE 73 3HA|
225 167 411 95 898
m A= 5523 dF
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O 42 %3l 8953¢ FAAAND, B/} e HAE el x Azisiel
o)

sradelHz 18179 =387t 2HF AA =R+

O F1=Z, B3t 2951 YA 143 6709 o] Fo] ZETE 20201 o]
t a3 Sel7t EAE. 5, e 49 A% AAE gad AL o

O 42974, 54%)°] 7+ B £ Hsta ole AeE JEen f5

(377, 20%), v]|=(267, 14%), 3+=(217A, 12%) +9)

it
_o&

O Faz, & A HAA HAE HAlHY, AF3} Sl AN S st 57 3
ow AAEE ZAF7t Ao e, tha WA E HaA HA.

T 11990 [ 1991 | 1992 | 1993 | 1994 | 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005

FEH | 0 0 0 0 2 0 0 2 0 2 2 3 0 1 3 3

d2 | 1 5 9 8 6 6 7 2 4 1 2 4 9 2 1 3

= | 0 0 0 1 0 0 1 0 0 0 0 0 0 0 2 1
=0 0 0 0 0 0 1 1 1 1 0 2 1 1 2 2

A 1 5 9 9 8 6 9 5 5 4 4 9 10 4 8 9

T | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 37
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