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1. Advancements in Autonomous Driving Techneology

Organization name visualcapitalist.com

Organization type TEAH

Date 2023-03-08

Title The Drive for a Fully Autonomous Car ¢

Category technology

Technology #autonomous car technology #vehicle automation #driving automation #artificial intelligence

#advanced driving assistance systems (ADAS) #automated driving systems (ADS)
Hdriving assistance systems #Hoperational design domain (0DD) #autonomous vehicle (AV) technology
Societal Issue #ethical guestions #safety concerns #liability concerns #cybersecurity risks

Summary M Autonomous Car Technology and Driving Automation
(O) SAE International's Taxonomy for Automated Cars
SAE International has developed a six-level taxonomy for automated cars, ranging from no driving
automation to full driving automation.
The taxonomy helps define the capabilities and features of autonomous wehicles.
() Progress in Autonomous Car Technology
Automakers are investing killions of dollars in developing autonomous car technology.
26 companies tested 1,174 autonomous vehicles with a driver, covering over 4 million miles in
Californiz in 2021.
Cmnly four companies logged 25,000 miles using driverless vehicles.
(O Levels of Driving Automation
Level O represents no driving automation, while level 5 represents full driving automation.
Challenges and Ethical Questions: Autonomous cars raise ethical guestions, such as decision-
making in emargency situations.
Manufacturers need to address these challenges to ensure an ethical autonomous future.
(C) On the road to autonomous cars
Autonomous vehicle (AV) technology is set to become the biggest disruptor the automotive
industry has seen in the past century.
There aren't any Level 5 vehicles sold publichy as of now, though they are being tested in multiple
countries.
() Autonomous driving, an impossible dream? Things you need to know
Achieving Level 5 autonomy, where no human intervention is needed for point A to B travel, is a
monumental challenge requiring a system-level, global solution.
Level 5 is a 'future dream,’ a perfect self-driving solution that can match human drivers.
Driving automation is the toughest challenge yet for everyone in the vehicle automation business.
Lewvel 5 won't happen any time soon.

Related articles On the road to autonomous cars
Autonomous driving, an impossible dream? Things you nead to know (2
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3. Partnerships and advancements in automated driving systems

COrganization name seakingalpha.com

Crganization type TEA

Date 2023-01-05

Title Continental and Ambarella partner for automated driving systems with full software stack ¢
Category technology

Technology #automated driving systems #Al #sensors #software #hardware #autonomous vehicles #camera

#LIDAR #radar #ultrasonic sensors #perception #recognition #cyberattacks
Societal Issue #safety concerns

Summary M Government Research on Automated Driving Systems
() Continental and Ambarella partnership
Continental and Ambarella have partnered to develop hardware and software solutions for
assisted and automated driving based on Al
The collaboration aims to strengthen Continental's leadership position in assisted and automated
driving.
The partnership moves closer towards Vision Zero and autonomous mobility.
() Safety concerns with automated driving
Autonomous vehicles face limitations with sensors, such as low-light conditions, adverse weather,
and limited range and resolution.
System malfunctions and failures can result in unexpected behavior or system crashes.
Decision-making in complex scenarios and perception and recognition errors can lead to safety
risks.
Automated driving vehicles are vulnerable to cyberattacks, compromising their safety and
functionality.
() Mercedes-Benz's advanced automated driving system
Mercedes-Benz has received approval from the Nevada DMV to deploy their advanced automated
driving systems on Nevada roads.
The approved system, called DRIVE PILCT, allows drivers to legally take their eyes off the wheel.
Mercedes-Benz is seeking approval for Level 3 driving in other ULS. states.
The DRIVE PILOT system allows customers to engage in secondary activities while the car is
driving.
Mercedes-Benz's Automatic Lane Change feature will be available in the Morth American market.

Related articles Automated Driving Vehicles and Possible Safety Concerns. @@
Mercedes-Benz to deploy advanced automated driving system in Nevada ©
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7|1YE 3 A|OHEl Z2]: aqutonomous driving system and national security

2. National Security Concerns Surrounding Chinese Autonomous Vehicles in the US

Organization name invarse.com
Organization type HEA

Date 2023-02-23

Title New Self-Driving Car Tech Could Make U.S. Roads More Dangerous ¢

Category technology

Technology #salf-driving cars #autonomous vehicles #Level 3 autonomy #data collection #LIDAR #RADAR #cameras #Al #advanced sensors #semiconductors
Societal Issue #national security concerns #potential safety risks #consumer perception

Summary B New Self-Driving Car Tech Could Make U.S. Roads More Dangerous

(O Concerns about Level 3 Autonomy
Experts are worried about the control ‘handoff' between humans and machines in Level 3 autonomous cars.
There are concerns about the ability of humans to take over control when needed.
Vehicles should have full autonomy before implementing Level 3 features.
(O Challenges of Level 3 Autonomy
Level 3 autonomy requires the human driver to take over control when requested by the system.
Mercades' Leval 3 features work only under 40 milas per hour.
There are challenges in both high-speed and urban/suburban environments.
(O Public Safety and Regulation
Soma experts argue that Level 3 autonomy should b skipped due ta potential safaty risks.
There is no federal law preventing automakers from deploying Level 3 autonomous cars.
States have limited authority to regulate autonomous vehicle technologies.
(O Consumer Perception and Market
People are still not fully comfortable with the idea of cars driving themselves.
Companies should focus on develoging products that people actually want.
Safety features like automated braking and lane depariure warning are more popular among consumers.
(O US Transportation Secretary expresses national security concerns about Chinese AV presence in Amarican market
US Transportation Secretary, Pete Buttigieg, has expressed national security concerns about the Chinese presence in the American market, particularly in relation
to autonoemous vehicle (AV) companies.
There are concerns about the ownership of supplying transportation technologies and the potential for data collection on the American people and
infrastructure that could be shared with China.
A bipartisan groug of lawmakers has called for an investigation into the prevalence of Chinesa AV technalogy in the US and patential restrictions on AV vehicle and
equipment testing.
(O Concerns about data collection and ownership of AV technology
The US must better understand the true ownership of the different enterprises supplying transportation systems and the potential risks associated with data
collection.
Technology used by AVs, such as LIDAR, RADAR, cameras, Al, advanced sensors, and semicenductors, can be used to collect data that could be shared with the
Chinese Communist Party (GGP).
(O Calls for investigation into Chinese AV technology and potential restrictions
A bipartisan group of lawmakers has sent a letter urging the US Transportation Secretary and Secretary of Commerce to investigate the prevalence of Chinese AV
technelogy in the US.
Particular cancems cited in the latter include AV vehicle and equipment testing, with data showing sevaral Chinese firms testing autanomaus vehiclas in California
last year.
The US AV industry has lagged behind in commercializing self-driving cars.
(O US Transportation Secretary expresses national security concerns
US Transpartation Secretary, Pete Buttigieg, has expressed national security concerns about the Chinese presence in the American market, particularly in the field
of autonomous vehicles (AVs).
Buttigieg emphasized the need to understand the true ownership of enterprises supplying transportation systems, as there are concemns about the hardware and
software used in AV technology.
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3. Advancements in Autonomous Driving and Al Technology for Military and Commercial Applications

Organization name whtv.com

Organization type HEM

Date 20230117

Title 1.5 House of Representatives Supports Cual-Use Acquisition Strategies for Army Autonomous Driving Programs in the FY 2024 National Defense Autharization Act
(NDAAJ

Category technology

Technology Fautonomaus driving #Al Sself-driving vehicles Smaterials research sgenerative Al #AI safety #GPTs

Societal lssue #The sociatal issues derived from the document include the integration of commarcial technology developers into defense acquisition strategies

#the deployment of Alin the military #and the need for Al regulation and contral

Summary W Government Research on Autonomaus Criving, Al, and Al Safety
(7 US. House of Representatives Supports Dual-Use Acquisition Strategies for Army Autonomous Driving Programs
The House of Representatives supparts the integration of commercial technology developers into the Department of Defense's autanomaus technology
acquisition strategies.
This reflects Congrass's interest in encouraging dual-use technology acquisition strategies for national security purpases.
Kodiak Robotics praises the House of Representatives for their support and believes that the Software Acquisition Pathways model is 2 gamechanger for defense
autanomy programs.
(0) $20m Grant for Al Develogment in Seff-Driving Vehicles and Materials Research
A £20 million Al research challenge aims to develop Al tools for self-driving military vehicles and machinery.
The research funding will be split among five research teams focusing on Al systems for autonomous vehicles and qenerative Al for creating new materials.
The goalis to improve the recognition of signs, enhance the reliability of seff-driving vehicla sensors, and davelop stronger and lighter materials for military
aquipment.
(7) Guardrails For Al, What Is Possiole Today!
Mitigating the risk of extinction from Al should be a global pricrity alongside other societal-scale risks.
The Center for Al Safety highlights the need to control existing Al and regulate provable harm and outcomes.
Modguard offers an architecture for compliance with Al regulations using an integrated controller and blockchain for evidence.

Related articles $20m grant set up to develop Al in seff-driving vehicles, materials research for military, commercial uses €
Guardrails For A|, What s Passible Today! €
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2. Quantum Computing and its Applications in Business and Industries

Organization name mit.adu

Organization type HEA

Date 2023-03-07

Title The Business Case for Quantum Computing ¢

Category technology

Technology #quantum computing #quantum technology #quantum supremacy 4quantum advantage #guantum processors #quantum-inspired tensor networks

#guantum mechanical algorithm #guantum chemistry #guantum computer #random number generators #quantum security #gubits #superposition

#quantum entanglement #interference #Shor's algorithm #guantum-resistant cryptographic algorithms #IBM Quantum Experience #Google's Quantum Al lab

aMicrosoft's Azure Quantum #Rigetti Computing #D-Wave Systems
Societal Issue -

Summary W Quantum Computing and its Applications in Diverse Industries
(O Quantum Technology Gains Momentum
Quantum technology is gaining momentum as computing gets closer to reality.
Quantum computing has the potential to revalutionize various industries and sectors.
The patent landscape of quantum technologies is being mapped to understand innovation and policy implications.
(O Quantum Supremacy and Computational Advantage
Quantum supremacy has been achieved using programmable superconducting processors.
Quantum computational advantage has been demanstrated with programmable photonic processors.
Quantum advantage showdowns have no clear winners.
( Quantum Economic Advantage
Quantum computing offers economic advantages in various fields.
Dynamic portfolio optimization with real datasets can be achieved using quantum processors and quantum-inspired tensor netwarks.
Commercial applications of quantum computing are being explored.
(0 Value of Assets Under Management and Wall Street's Interest
The value of assets under management worldwide has been increasing over the years.
Wall Street is showing interest in quantum computing.
(O Quantum Computing in Database Search and Quantum Chemistry
A fast guantum mechanical algorithm for database search has been developed.
Quantum computing simulations are being used to estimate phosphaorescent emission energies in Ir{lll) complexes.
Exponential quantum advantage in guantum chemistry is being investigated.
() Building a Quantum Computer and Random Mumber Generatars
A blueprint for building a quantum computer has been proposed.
Quantum computers are not the only quantum technaology that can produce true random numbers.
Rigged random number generators are a Concern in quantum security,
(O Commercial Applications and Quantum Security
Commercial applications of quantum computing are being explored.
Quantum-enhanced Markov Chain Monte Carlo and derivative pricing are areas of interest.
Quantum security offers advantages over traditional methods.

Related articles Quantum Computing and its Applications in Diverse Industries &
Quantum Computing: 2 Companies on the Cutting Edge ¢
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Crganization rams
Crganization type:

Sosietal e

Summary

2023-06-10

Tha Securty Implications of Guantum Computing and India's Maticnad Quantum Mision &8

technalogy
Huantum comguting i i Fguantam Hquantum computing Spaications. FQUSNTUM COMMUNICSTon FouaMum co
‘#guantum materisls and devices #guantum k ibution #guantum i retwork A guantum computer #ouantum-based radar
‘#encryption-breaking algorithms #guand #research Z #partner success. ity strabegy Htalent in cybersecurity
squantum supremacy #ouohs touncry capa:

s p pertnership: #strategic supply chain davsiapment

#imta security #rational securty oymersscunty Sgabal colisborabon Stmlent shartage snsssarch end
#rinverstization of supply chains Sndusiry crowth Srespansibie develapmant of technalagy
W The Sacuity Implications of Quantum Computing and kndia's National Quantum Mission
O Guartum Computing and National Security
- QUANELM Computing offers 3 Cremiatic increase in coMputing power and is 526 a5 & aritical technologry for national sectrity by the Linied S1atas and Ghina
- Guantum computars have th potantial to breck current encrypion meehods, lsading 1o secuity rsks and potential dsruptions.

- India has launched the National Guarum Mission INGME to foster & quantum 1 buid
Oy Security Risks Brd POLENTal Disrupeions
* QUBNEUM CONMou tars can bre ak ence ¥ 10 protect L al . leading T s tha United States and Ching.
- China has mada sigrificant in guannum Incling cations G ncrypion-beecking Sgohms.

- Thi NGh has the petential 1o consolidae India's security interests and contribute 1o global cybarsecurity effarts.

- Coliaborations with the LS. and the EU are sought by ndia in the fiskd of guantum compting
terna ard ‘crucial for oy & research In quantum tachnology.
+ The MG can contribute to glabal cybersecurity efforts and sansolidate India's security imerests.
T Kala Lee's role 21 [BM Cuantum
- Kioyla Lo Ieaits sirsteghc It to deveiop the u patential i ications aoross ndustries.
- She works with L . and media & eniEnsinment,
« Kayla hokds 3 BSin Muinnlarﬁlm:g\rm aPalin Srmurs Biology.
Crwiting a cybersecuriy crstagy
Joey discusses tachni acloption of the strategy and sutegies.
= The first CISO rode and preparing tha next person for the rode are also distussed.
- The articie explores avenues for finding talent in cybersecurity. such 2s education, apprericeshics, mertorshios. and training.
O Guertum computing's impact and the race far Guantum supremacy
* Quantum Computing wil hawe @ significant IMPEC! across SECors and puse ks 10 nallonal Bnd econamic saculity.
- China i rankad second rasearch, i The race 107 QUISMTLIM SUIEMAcyY .
erer

03 Tha meed for global colaboration in QUANTUM COMPUnG
- The Linited States must collaborate with other nations (o mitgans fisks snd safeguard is leagership.
- Colabaration is el due ta 1he Fvited giabal talert pocl nd the need for uman captal, resasrch AN developmant, and 5dyanced manufacturing cspabiiies
Aasstraiiz, with itz natiansl guattum strategy and guartum scienkists, & 2 nstural partner for the United States.
O The impertance of sdvanced semiconducior manulacturing
- ACCecs to advancad is cucial for of quantum computing technologies.
- China iz cievaloping its Bdvanced foundry ities, aidi i
- Coliaboraticn between the cuantum industry and semiconductar Manutacturers can provide 2ccess 1o acvanced manufacturing capabiliies znd civarsify supply
chains.
Examples of successiul perinerships and 1he role of povemment support
d semiconduct
- Successiul pudlic-private Incther netk serve
SUppOrt is key g h
Oshanhn theindusiry and keveraging alied partnership
~ e Linftct Siates and 113 alkes con shape e quantu computreg sty hough nfermarional siandards and norms.
= Allied pertnership o tha oy and sireRedic SUpDly Chain devclopment.
- Accacs to talent, rsaarch and .mmam, and achancad SEMiconduCtor manulactiring 5re vitsl 10 SChioving QUELM CompUting leadership.

Tor the Linsed

mouting.

Bringing Usafd Quanbum Computing to the Word - Kayla Lae — ESW #3715 ¢
The LS. Can't Lead on Quantum Computing Alane o

s

(A3 12] FAERE =0F olf+ &2l-24 24(SH Ol 1)

60



7S 7|e 20FE 8 Olf ¢A| ¥H

[ EFE 3 =71 O|LIME[H]
W 25 B 220 7t A} R o) eHEof DjA = Het
O EFE 71

- YA BRE2 BRE 452 FUIH22 2UAPIH, OIS0 SR0ME

It IR E 2ot iyl V|2 It

- YA HEE = EIfe| Y=ol gitE TS JHs4d0| 9
ot 2T B ZHE =2 =2l

- Q= AR V|2 HEAHIE Sdol it YA & 9EE =017 26l
NQOMMational Quantum MissionS AJEF

O ore 2= ol A ST

- YA AFEE Dy HEE E=ol=0 MAEkl= e=stE M=
O30t &= 7t 28| HEe2 0|0E += 2US

-ED2 YA EM YOS LU E S YA & 20 AETt
LHE OIESE

-NOME 22| 2t 0|22 Zsisil S22 A8 E¢F =0
70 = A= EMEE P2 S

O YA FHo| Ao A AH 3

- YAEFEE o2 20k Z2H AETH g2 0 Z10|0
=7t 2l A =2 SIS = A

-S=0| YAERE GO R 22|15 7|1 S5 YA A Z-0| Hat

- YA HFEE 7|IE AMOH B2t =S HES &EAME = US

(13 13] FAERT =OF ol+ &4l 24 2

=

]

HI

2 a7

(5% ol# 1 - 32 Ug #)

61



F7IH=7|E 2O0FE F8 Ol ZA YHE 9+

2. Advancements in Quantum Cryptography and Quantum Technology

Organization name niextgov.com

Organization type PIEAL

Date 2023-02-15

Title Pending Mational Cyber Strategy to Feature 'Strong Stand' on Quantum Cryptography
Category technology

Technology #Hguantum computing #post-quantum cryptography  #gquantum-resistant algorithms

#guantum-procf encryption #guantum technology #guantum communications
#Quantum Key Distribution (QKD)

Societal Issue #The societal issues derived from the document include the need for strong cybersecurity measures
to protect sensitive data from advancements in quantum computing and guantum sensing
technologies

#the importance of preparing for the impact of quantum computing on security
#and the race between global superpowers to hamess the power of quantum technology.

Summary W Advancements in Quantum Computing and Post-GQuantum Cryptography
) Pending Mational Cyber Strategy to Feature 'Strong Stand’ on Quantum Cryptography
The upcoming Mational Cybersecurity Strategy will provide guidance on post-quantum
cryptography to fortify classical digital networks against the threat of strong guantum computing
algorithms.
Transitioning to post-guantum cryptography is crucial to secure sensitive data in the face of
advancements in quantum computing and quantum sensing technologies.
Challenges for transitioning to post-guantum cryptography include upgrading networks and
systems, taking inventory of data, and following future developments and guidance from NIST.
() Quantum Computing Threat and NIST's Efforts
Quantum computing poses a threat to security, and NIST has released draft standards for
guantum-proof encryption algorithms.
Commercial-scale guantum computing is not yet a reality, but organizations need to prepare for
its impact by implementing guantum-proof encryption and updating systems and data.
The timing and importance of preparing for guantum computing are highlighted by predictions
of its commercial-scale availability from 2027 onwards.
(O Advancing Quantum Technology and India's Mational Quantum Mission
Quantum technology is a defining battleground between global superpowers, and China is
leading in its development.
India has launched the MNational Quantum Mission to harness the benefits of quantum
techmology in various sectors and strengthen its security posture.
Developing guantum technologies is crucial for India to solve domestic issues and guard against
foreign security threats.

Related articles Quantum computing threat: NIST publishes new quantum encryption ... &
Advancing guantum technology by strengthening security 2

(12 14] YAHEY £20F Ol LA 24 ZIHSH Ol 2)

62



IIHYI|S 2OPE 2 O A WHE A7

(oA b} U YR} 7]0] W)

W 2%} 25 Y PostQuantum 253}

O YAt etslol e 22l 932 S50 she 37LAO|HHE 2 E

-TPIRS S7H ANl ok REke 2ot R A 2D2IS0) S0
2t TR0l CIX| 2 HIE/ISE Yofor| st TAE YA erzajo
Chet XIS HEE 2

- HEE O Rt 2K Tleel el ASisio] Dzt HlolEE
=55t TAE YR} Y58l FBSHE 20| 2

- EAE R} UEBIE NEH| 98 Aol HEYS L AAH
21 020|=, BlOlE S5 FH, NiSTO 25 Mgt 2 XA vt E 8

O AR HFED SIS NISTO] 121

- R Y 2ol 2180 £l NSTE YA YAl 2= ealEo
st #F= =2t &=

-4h2 720 YR} HEES OFF H0| OILIK|Z FFL UK} 51
Y=sls Foiota AIAHEI0ES H0IEs}0] 1 Sard] Che|sjor &

O YR} 7| wHI} ol zo| 27} Xt 2R

SRt 7| 22 =U0HE 7Ho] ZHE 0l HAYHO|,
Z30|1¢He =

- Ol = Chorst 2Op0fA] YR 7|2 OIS BBID OF2 EMIZ 25517
2J8§ 27+ 2R+ 2 2 National Quantum Misson= A=k

- oIt ELY 2F|S siZshn o2l oF2 ES Yois| feihs
ARt 7| 70| 0§ S2

[13F 15] FAERT =O0F olf+ 2424 2L(SH Ol 2 - 82 W& ¥H)

HI

63



(4) A28 28 Ao Ojst FofF ME7t HE oA
O A9 ol 27 24 Zut B3] ofgt £ o
o 337 9
- AAE] ) g 9 UIRMS Tele o BA ATo] AN 2E
- o g Eoio] AA EREE njekgo] Qlo] Adst AutE =&
e HAA oA
- (Raw data?} w2¢%1 Fo g Qlsto]) A& 7|AR & ¥FYHA] o=
5%, AN S T 2AEA Rt 59
O 54 ol Ax ¥4 2n 2o tigt 52 o2
o 335 97
- 719)0] viiet 574 Fei(el: 27t ehw)e] ol oj7t
- mAE olgt AREAL AR JIAE BEL U AL A
O ol% &5 A2 A4 Aok B3 50 o7
e Fof TRLo| me} AJolgt tlojg] 4] 9 A8 =g
- (TRLo] W2 Hof E4) A&7|At EA1=9 71&o ot olsi=7t
i, AJ&9] dominant technology/player?t 2H&st Alat

Llo vy

- (TRLO| W& o} Hloje] 54 1) AR7IAEE 54 /1Y 5
stol gt 4%, Mol £2 oW Y 150l ¥

OF clolg 574 2) Self-citationdt 7]AFS

G g F2sk 3t HolE7E £5 o] 7Hs4do]

- (TRLo] ok 54) AMF/Mu| A7t gt EAlo] 710l A&
T 7]1=of Ot oJsi =7} ol Ar =2 Abst

- (TRLO] &2 &okdlol8 54 1) <
s WgT 70l &=

1=3

Lo E

7 iR GAlRE SAI/ A+

o2
fol

FA A

golL} o A

= 7190l &

0O
= o

Pt SRt

L3SF
[Slire]

- (TRLO| & %o} tlole] 54 2) #24 gl AR7|AS0] ha EAE 715

98T, raw

7IHE/Al

ol e
- (TRLo] & 2o} loje] 44 o) dlolel 47 717k 1A 4%
data 4% AFE A1E 95l sl HopollA] ALRSHE PRl
o] ZiAojo] 3
- (TRLo] -2 Hof lole] 47 eh) dloje] 27 717k, 7|9 =S AFe-5A) A

64



=7IHH7|s 20F2 82 0

&)
DH
N
ok
rE
rhu
rf
-+

U FGIZ 2 §atel A7HAI27]2 Hobdl o] 1Al

71714 ob 27 3710 thet MU HAE A 5
=5 Zg Y 2ob Aeh o WEIHEOA BRst BY o £
2

65



& ot A

A U8

0 Z7Rizp|a 20f O ZR| A|A&MO

A

ot

(1) B =T DAMM ALH &E

Fotof

Al

=
=

2 27 A

2 71

il
=

)

A
A AR

T

X

o A= A

=
=

A

gt

(2) A 23 TAMO A2 HE

& 9710

+

ol

A AE

=
=2

H
Aoz 7|

S

g AL

o &

=
%0

.~
~L
100

%0

;ﬁ
ol

10

KT
"
ﬂAlO

.
AL
100

el

._ulwﬂ
o]

o
o

"
el

K
[ ]

66



27t

ju
®_ & o
EANCE T W
— = M.._d w or
ARG o LENCY p o
~ = ! f—
"B o) o 0 T B ol Tz A
< T° ol of ol wof < o = S, =
— <o <E > 2 ) | nh Jiss o3
o Ju N AF Y o8 = ~ mL. = ohu
—— i
cxh T ozs L L. ¢ & A
e o X0 . oS o o v %o v
L . ) Ko Eog = o
Py g T 5 F F oy e A
WX AGY TR Ko 3 ® = M__u L O
G " Wﬁ l H oy M or Ko & mAf - ul o
— 7 N o K = = ~N = X .__._.m il mju
~ T = on o <G+ K o — S W o X o
e © %o _ oH TH = S A& R o T
R - T - W RO Yo"
N = vl m._ & 2 do i < m. < S W o o 7o
r r ou qr _,m__u < ”_. o 5 %0 mw £y mu o OH T} M]o i
T ek 24 T o= B o R G o
T E A Jo — o
K go o<k WNE 3 5 < 7 SIS R s
T < ° T <k g T =]
e oo T 5 v o W= B Ry TR oA
Kog LA P = © of of T oo E T N
oA S K 2 xo o . =0 g o Tk WO 0 1 Ly
T 2 b N - o <E La o _ o T
o iy ol W e = T o R of ol X
o m =K .mun A ~ %A o o o =5 H_ <N \;o H_u
- B I ) A op - T T s &% o ~
T A = d TOX T L) DL
= — ol ) K 10 = T E] = ol o — =]
T < N Ra ® o e o = 2 B2 GE oK o
.U.\_ I~ .Aﬁ X .UO K =) 2 ._|Iu| N Q 7 1w
B~ LW o B ol o ° & m S Bor zr
DR o, X b o 00 T w0 R B R o & ol h =
ol o <+ 100 T o=y = ~a 3 e < g 5) 0 G SX T oop . N
) I = = < o § OE® o wl < F kDK
A R X omh o g B~ Sk Pi < 0 G+ Ko
e E e w X Mo S Wodr © 8 <k op e AT <Ko B @
PP o i o BY T o 8 B = &% B <z B T 4
O . o B W hR R TG Qo W © % CINC
o W oo w o Mo T = S W < o+ T ™
D [ ] __/O\l_ Erl ﬂAﬂ Lll_ yAL HA.lL ﬂrA.” Hll_ _’A_l __on_ |_IH| .uAl _IH_ ‘mlv_ =
° o e B o M % B R Ay g o RO
g ° it ER g BV
° 100 T |
O [ ]

67



68

- 4
B By, O 27 Yo 3, T TOf oI Stf B3, Tk Tof A, S
A3k 2M 74 5)8 YAt B MBS
* (B 293 B4 U) 84 20| 2 24 21E AURZIOR 01F £ U= SH B 5
% (Raw data 4% Ul) TIO[EIS MBSt ABAF BAE TY U ABAF MY SM A
s

% (24 UD) 2|2 Ho[Ho| H|SE O HO| £ weak signal =4 4 A5



T o W oo t X =) 1100 ; © ic® - T G
7 o T TR R SR QO M T
oH oF 9 o 9 o o) ) - & - B

| W HY o 10 ) H o =) %r gy
& —~ =0 O =) — o B- 5 o =K
N0 Ay o- > xr . Lﬁ_u| ) H_.__| H__ﬂ_ _._._o [s]
Y TE o o W W R = [ s S -
Y WS m F W £ oox oz BT T B
= op i K < ﬂ];.e < Th TH Ho 5 T b %
ol H ol B nH K [ " ey H © o ol N
N oo A e M oo 100 <E o T ®o ot ol
Wi W o5 O BE K w0 X re X B &

L o — = S — n ! — 1o
px ez 2 5 BERL.8 L wig g I
__m__._ K o & _u_.e o ol o ‘_.ru| ]_A ,_.nﬂ JE e N ._ﬂm on_o
o I 5 e e e W Jo NS oF = o
mmh (IS RRCY ol & T S W= el Z PN I ol
= o o =) o Ho = ooz o o
T =S S S, S = B R R T .
1] TR - oy YW Rmoms T Ko g G

=7 ™ ou o e o = S oy F = AE
I A o I O A S (O
. I L -

M g BH O o® amE I e om @S WsE omo B
] <yl m_u E A m_w ol = WL_ "o oo g hNE QB m‘_ M _m._ o 5
=r ~ i r N 0 X 2 <
O P < WA RS H A o IR oA AEE L S
S S W o Vg e T o § =5 Y - 4
P S o N BE g o~ B Y g Ems gSI S &
o o & S m =2Z X ~ r 9 N D= T 2= Ko
S« T X 8 . 5F T Mg & . B g o Mg g7 o5 I
> @D TS I = W & i W = ¥ S T N
MO e o Xm o W ¥ i 28 7 s BPw S oy
S A TR S o ™ IX &4 o 9o = S =R~ — kTt
D YR pr 8 8 8% § - S5 T oo KW opE b
B < Bt 5 &Eo@ﬂﬂ St mﬁm S5 209 %ﬂﬁ&%%mﬁ%
ey ow¥ oty e e By Ry BE s RN R Be W
W ORAEZ RE MK THW o H FHOWR o oso <k RO KB K-
T N2 WMo NE N N3 W H4A vk oo R m R R
[ J [} [ J [ ] [ J [ ] [ J [ ] [ J [} [ J [} [ J

69

gAEYES D

133-149.

13
o

to}

AE

P
nday A8 Korean Journal of Med, 26(2),

T

i)
=

E

ux] gl
- =

1w

=17



ERRACERY

T PEA £€ng
7-LDA Emjwcia)

AL, 34(3), 211-242.

=13
=

(2023), A1oJeF R&D o] HlA].

2, &8|AF
A, 54(1), 217-253.

27t

KH
<Jo
(e}

159-188.

. 35(2),

)

gl

o

o

ol

oo

(2022), &

B/

K]

&

AF1A of

KR!

o
°

=

L

Al
11-20.
173-192.

9JA], 23(1),
26(2),

1-14.

H
CH

]_

=

S

7

gaE AbRolA AAEH
o ol (2017), ALETIAR] LERG ZZAIAL ARZIS) AtBlA] o] A,

HAASL, 48(4),

[ex
[e]

S|

= QE|E| QI E o}

i

A

9 B3I UHCIR T ARIA o] B4

(2019), ¥I7g

o

fL

Al
Aoja AARS w2 714 ol 24,

o

JLL

3]A], 48(2), 53-72.

-
A&
],
=

=

O:

=1

7

u}
Eonda)l A7y
w2 jco] RUES,

=

e
QL)

Q-

S

30(3), 501-512.

21} 19 o
EAEEE

o
T
Fay

o oIS (2023), Rr2 HlolE] £ Rl 283 ABIR A2iEs] Ao o}

K|

A7,

Sh
=l

Ui, & QA (2017), AR olgrof thieh FRet A& HrY

Bl At 2R (Topic Modeling) &f A&, &1}

Eay

S
2F
=

S
il

1

9

VS
LS

o]

e OJEiE, ©f

70



BT E " 0w g <0 .
! T BN £ I ~ o Mo & o 60 =
ok = of = RO~ or o i CE o o Lo Mﬂ
o < [ T TS 5 o ol — o K s o
i %o 70 mY 22 2 Ar o K Ho KD A "o
oS i W o Lo ° uf cE e, & <~ N "o
T A - O A R
. W O X — ~ o -, = . 0
=g Tu TRy e ok Z 7 GRS i
DB T <E g e g3 o B T o <Eow, o ? oL
2L TT ¥ Eres @g st BTz kc omoL
S 1 B = — H = X o oK o X
o N = o < ol —_ all
Ty 2T Pz g dLluw. £z A Eoa o owz
o o W NR dF w2 K X 7o K e &
e H ofr K ~ & T ~L ok = of o %O
[u] o L BON . © - O ] g e
”ME L il e l_ o] n .m . ol = o . M <o o W
O - B N R e S
w B o A clo K ke xr MW ‘_._rﬂ TN ‘_.nuﬂ_ =< il ol M o A or o
Do LU Swal FE . mP T EBY
W oo uy B & op ® B om <E my S W B o a S
iy i e — O 2E B S gy nH I\ T 3
=% ERI B o Wgp o ow i M VS L L
Bo® X o Ty s i Bwo m . % mm o ﬂw B O
. 2m 0 B S ogwor DA Qo N 5 o=
o N Do s % i} r oy X N N . N
WM N M do _@ﬁ = 9 . & & wm. N IR S 3 N g g g YN
< —_— S o ] ﬁ_._u r= ~ N S —~ ~N m Nl — I~
i - < - = S
DL Ewd g2 b® " 8 e s T S S 888 -
N = el N Ly = X = 3 N T K T TR
S Uln 83 Moy ok 8 o St —F PP oW
o W S A o o - o8 g KR T ~ Bl (5B i S e AR
R 57 T 8" w9 59 kg BF EE4 B BB &R
NN 9 ' %o - N RIS i B oo o— KOO RS RS
& S W do o Ko S Tw o &
72&%%1&.&@‘ BEH S [y x;%&&irlu Em&m&m@ﬂs%
— Q0 = o f et . S o o= d K K K
omte P er wY o wt oy 28 2 2% 9o R R R
T T @ OF T o XM KO @ Bl o B o T FAW T oA T
= KRB Ko TN MM W W W K Jdos W RN W Wk R T o T
[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]

Towards
71

predicting trend of scientific research topics using topic modeling.
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Z7tsh= AFYQ] A F(curse of dimensionality) 2A7F 2AY

AP 2o st o2 JgEt &
- dy B9 E%‘% 1A B2 E THISHAITE AR dolE9] 2o} TOHE 2
Fd 9 ORI sl 2 7Fs/dol E£A (Blei
& Lafferty, 2007)
Short textof] thdt =0l Ao] HojA
- S Hloly A Afdo] 8] tfjfEo] Short texto|n, T £.&, ol ¥l BX,
oJu] &4 9 AP BT 2 S (Quan, Kit, Ge, & Pan, 2015)

gha tlolel BAol Msia] Ret &9io] &x
- @2 B clpdu SAYOE Aste] AF HAE B et Yage
oPRlE ol AEl (U2, 2023)

° HIAS dleldl £HE £a0le o Agse dacliae AU duUe
s, ATAEL AR RE WACIM FUH AYW sfdol Be

(Schmiedel et al., 2019)

So}el wpgolap|ueks Tolo] & RE Uehol
al ol XA HQ g 3t (Blei et al., 2003)

g
- SUg EX vy 2o ofs) BArER Aolgt sag B k5ol EA)
)

Eg ndlgdof] AFREE folg 9] 1A (Schmiedel et al., 2019)

- £ RelRlo) 7|58 AMGEIE BAE dlojEl 7 Hojet Ul Gk FAIS
2% 7P5g0] EA)

- Apad Ego] AP ZA of@A Wo] YAl sjHY Wast 9o, of
oI e Yol =5 THsol EA)

Eg gdHldo] AFREE gol§9 T3 (Jindal & Liu, 2008; Liu &

Zhang, 2012: Nan Hu, Bose, Koh, & Liu, 2012)

- oo AREEl= w2, 2201 2l 59 Atae AR CR HEE 7HsAdol
oloun], Zaxol WylRri Zcixol oj7dog make shgo] Ex|

L - B S



=

ALX7T ZRfA 9l

I S o= a

- goly HE ¢ %’% HolHg ZAlstl a&30=2 A|Ast:= 7le2 5ol
aygje &g ndad(embedded topic modeling) HHE 7Q

Yo Bo RAP2 g2ide 7o she B REY Y

5 Ee tolo] oo iRk Bl Melstet Tl QUi WAl BE
3to] 71& Edndslo] stAAL I/ 71X (Dieng, Ruiz, Blei 2020)

x (Of) LDASH 22 7|Z0| EX RHy wHe tojo] SRS J|9os ELS 225G
| cof 2EotozL Exo| oj0|g | Tofsp| ofeie
IE LDA il gel Qerls B3 odye 39 goig one-hor-

vectore} 72 e
ohje} 541 §la1d 4HAlo] AEa %148 (continuous) DUE el (dense
vector)2 R3ste] AHE AdFst= AWl @ (Mikolov et al., 2013)&

E{(sparse vector)Z R 35H= 0]

o T

o2 Bof YulUc ET pUL AR Y Y UYL B Holet
EmS oy ez P8sto] b8 dojelo) £F Ralao Yhg P

(Dieng et al., 2020).

2 PHEL dojo] LELT oo} Tojo] QJuS mfsle} EXG FElo]
Yatee} Age Br1KoR M
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Vocabulary Size

2) (&A) https://www.mdpi.com/2076-3417/13/20/11561
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