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Applications Everywhere! © e, 2022

Do Hen Boe,
@ Connect

) e https://www.youtube.com/watch?v=I-
Recommendation Evenin Art! [Figure: L Gatyset.al, 2015]  gyiHvHRM

E2i4o) WY 212 10450H R WHE H0|1 US

© J.Lee. 2022

https://antiegg.kr/WEEKLY/view,/2290053

AIAICH, W3|Qt QIZF « 5



2022'A oh= 2|AEQl UREH

Generative Adversarial Network (Goodfellow et al., 2015)

Generatore fakeE
B0 20/2 AT O ~
Fake data

Generator Discriminatore= 2 X|

A OB T A TIE m
Discriminator

Real data

\ https://dreamgonfly.github.io/blog/gan-explained/ |

A=) =00
Ol 22X
!

67} L IErSED A

ml(l;l mg'x V(D,G) = Ex-~pdata(x) [logD (x)] + Ez-pz(z) [log(l - D(@))]

Discriminat

Generatol

=20l A 0|0|XI= 4

- image ﬁ
generator .

]
text
encoder

“A Golden Retriever
dog wearing a blue

checkered beret and

red dotted turtieneck”

super res.
model

l

——

E—

Super res.
model

Imagen (Saharia et al., 2022) ; https://imagen.research.google/
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=

Meta (Facebook) chatbot = <Engaging use of personality,
Engaging use of knowledge,
Display of empathy=>

Dialogue

Dialogue

o g ottt far
18 Exps
Tear

2w my taar

Inferred feelings

Dialogue

Saurce: https://ai facebook com/blog/advances-in-conversatianal-aif

Google PaLM (Chowdhery et al., 2022)

Cause & Effect

Prompt
wh

Reasoning

Promt

Text to Program Source Code

AIACH, w3|Qt QIZF « 7
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v' Toteach computers to recognize how those images make people feel

Pinos Achliopas’

Abstract

We present o novel farge-soale dutaser and arcompa
nying machine learning widels aimed at providing o de-
raited understanding of the interplay between visual con-
fent, 5 emudional effevt. wnd explarations for te fter in
fargarge. Ju cosstranst o st evisting amstiion datwicts
i coputer vivin, we fius on the ffécTive eapericice
wal armworks and usk the aanetators o in-

ek yicialy sty emile s it verbal explana-

i fnr e enmation clbetce. A we demousinie belim ihis

teads 1 i pich set af uwmh Jm ol e olective content
ot n_rm. image.

erences that go beyont s divecily visible, inclucing
viswal sinilien and metaphars, o uibjective seferences i
personal expericnees. We focis i visaal art (e it
fng; rtistic phatogrphs) as i i o prine cample of in:
ey createdd i elic it emational sespoases fro s vieeers
Our dataser, termed ArtEimis, contsins A30K emition attri-
waplamatians from s, an 81K artwaks
1. Buldding on thix chia, we trrin; and demon-
deres capuhle of cxpressing
vt explling siwthi .,m..m visial s, Remseriarbly,
the eqpiderss prvducend by these syvtetns aften suececd in e
Petieg the semuntic and abstract content of the inkge, o
ing weil besoutad vyatenns teineil on existing doasets. The
callected diataset dud developed methonds e available at

Maks Ovsjanikov

ArtEmis: Affective Language for Visual Art

3

! Stanfond University
2LIX, Ecole Polytechnique, IP Paris
King Abdullah University of Science and Technology (KAUST)

st constrgts. the mos fobust and pernanent access
we have to them s through langunge [ 4] In this work,
we focus on cullevting and wralyzing ut scaly language that
expluirs emutions generated by observing visal astworks.
Specifically, we seek 10 helicr understand the link hetwesn
the visual properties of an artwork, the possibly subjective
affective expecience fhat i produces, and the way sich e
tions artc:.ph.lmd via language. Building on this dats aod

st
e ?xu-ed\wakm [ T e ——
respanses w visuab ar ad provide assoctaicd explanaiions.

Why visuslart?  We focus on viial amworks for two e
s, First and foremons becasse a is ofien created with the
intent of proveking emntional reactions from its viewers. Iy
the wards of Leo Tolstoy. "art i o hinan activiry cansisting
s st e hruman comsehonsdy herds am 1o eliees feclings
they e tived rirougl, and skt ther people are infes ted
by these feelings, und also experience iem" ccand,
artwirks, and abeicact forms of 2 in particulac, often dely
simple explanations. and might not have a single, easily-
leniifiable subjoct or label. Therclare. an affective re-
speanse may requie o e detiled snalysis imepraing the
imsage content as well us its effest on the viewer This is un-
ke s mataral smnges that are commanly labeledd through
purely cbjective content-based Tabeling mechanisms hassd
o the objects or actions they include |11, 1], Instead. by
Focusing on art. we aim b initisle 4 mace wmanced perep-
L hich_ canaln be

“artis a human activity consisting in that one human
consciously hands on to others feelings they have lived
through, and that other people are infected by these feelings,
and also experience them” (Leo Tolstoy)

- capt

coco

P | Dot
OO ageises 11| et . whess s itcence s b cbiects s atices dleee
sy aml bl e the [ —

e cortem hased s
Tk - i

sl wies
perpernies ek
i s s b Lot i ey 3 B, 4 s -l whvr e by, “pden e

Basic — Recurrent Neural Network (RNN)

http://es231n.stanford.edu/slides/2019/cs231n_2019_lecturel0.pdf

We can process a sequence of vectors x by
applying a recurrence formula at every time step:

hy

W

new state |

1“""

22

|2 x, 9} X}AI2] O

SE h, S

2IO} oiXf| HEHE 27




WaveNet: A generative
muodel for raw audio

WAVENET: A GENERATIVE MODEL FOR RAW AUDIO

Ao vam dem vrd Nasdder Unrirman Hrigs Zew'
Karen Sianoayan Ocial Viayals Alen Graves
Nal Kalchbrenmer Andrrs Seaine Karay Kavukounglu

simumysn, veyabs, pravess, mall endrowsena, koexyk |

ARSTRACT

Enabling Factorized Piano Music Modeling and
Generation with the MAESTRO Dataset

Example composed
by Music Transformer

1 OB BN DD

1 Second

Oupn @ ® © B @ 4

Hidden
Layer

Hidden
Layer

Hidden
Laysr

e PSS 2000900000000

Images: https://deepmind.com/blog/article/wavenet-generative-model-raw-audio

A ukebox by OpenAl

We're introducing Jukebox, a neural net that generates music,
including rudimentary singing, as raw audio in a variety of gengres
and artist styles. We're releasing the model weights ang

along with a tool to explore the generated samples.

O READ PAPER & VIEW CODE

> i = T
Raw audia
Compresred e ©
Sanarats
Nevstommrnset s
- et o= e T <t -

Novel raw audio

https://openai.com/blog/jukebox/

“We frave taught a deep neural network (o understand the arl of nursic

compasition by reading through a large database of classical pieces
written by the most famons composers (Bacl. Reethoven. Mozarl. ete).
viva is eapable of eaptiring eoncepts of music theory just by doinge this

acquisition of exisiing musical works”

Create from an influence

SELECT ADURATION

O3 700 | ToN.TI0 ¥a0-F00

https://creators.aiva.aif/

AIAICH, W3]t Q17 »
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Feel The Music: Automatically Generating A Dance For An Input Song

Purva Tendulkar' Abhishek Das'
!Georgia Institute of Technology, *Allen Inst
{purva, parikh}egatech.edu,

Abstract

wsenl a general computational approach that en.

J nachine 1o generate a donce for oy input mu
S what a
LISTEN TO DANCE: MUSIC-DRIVEN CHOREOGRAPHY GENERATION [
USING AUTOREGRESSIVE ENCODER-DECODER NETWORK i
moee cre-
Jiheon Lee, Seoliyun Kim, Kyogu Lee ""ﬂ‘“‘-‘
changes
Wi & Auidiiy Resarih oy hviad
Seoul National Universily, S

Aniruddha Kembhavi’
for Artificial Int
nikeal lenal org.

Devi Parikh'~
*Facebook Al Research
*abhshkdzef. com

ence,

e &
.

[SS N

ABSTRACT o chorespriphy g
tioms gormespond;
the predefined motior|
music segment. [3]. 9]
a predefined database]
cencrelation with sl
tations in that it ean
ame moxt inchwded in Ihl|
based mode! that ea
e Mel-Frequency
and generares. manch £ ' A

Automatic chorcography gencration is o chullenging task be-
cause it ufien equires un understniing of wo abstract voo-
¢ and dance - which are eealized in th
namely audio and video,
papes, we propose & music-dri

System using 4
this end, we first collect & set of mulimedia clips that include
both music and comesponding dance motion, We then extract
the joitn coesdinates of the dancer from video and the mel

Univenity of Southem California °L

ity o

spectrogrim of musie from sudio, and tain our nerwork U 4] fu since the ch Y ¥
1ng music.chore iy, a novel dunce ST, | . =
motin is gener Time when only music is el &

iven s an nput. We performed o user study foraqualtalive  poced o music-driven | d

eraluarion of the proosed method, und the results shiw hal |5). They usedl pairs

the proposed moiel is able 4 s dati to i the Fu

and natural dance movements ziven un unheard song. Machines ;Fc@\ﬁ ...||| fioon m..||||1.

| Figure I: Given
| e green bax shows the

1 1k v perw
nitial pasie for dance mation synihesis,

Learning to Generate Diverse Dance Motions with Transformer

Siarman 11" * Yihang Vin' Hang Chu ¥i Z0ou’ Ti

el gener

4 Sangn Fidler' und Flao 15

Technoloygies "Beibang Universizy

o]

e

=

dliverse duee m

(o i the iest v

Everybody Dance NOW (chan etal, 2015; UC Berieley)

Source Subject

“Challenging due to mitsed detections

EHE S2AM!

Training models and transfer the motion

Source Subject

-,

i) it




Agize B2

ENGINEERED
ARTS

Ameca

The Future Face Of Robotics

Home / Ameca

© JLee. 2022

ROBOTS SOFTWARE RENTALS MORE GALLERY SUPPORT

me ENGLISH
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Origins — How to Design Al

LISP Al Langt : (logic-based)

Neural Network (LeNet

Deep Q-Network (RL)

proposed by "Human-level contral through
deep reinfarcement learning”, Mnih et al.,
Nature, 2015

© JLee. 2022

PROLOG (logic-I

(plar

3 Y
Dynamic Planning (also called

Reactive Planning, rule-based)

Inspired by “Intelligance without
Representations”, R, A, Brooks, Al, 1901

R J/
s ~

Generative Adversarial Network
(GAN; Goodfellow et al., 2014)

Transformer
(Vaswani et al., 2017)

How come?

© JLee. 2022

Behaviourist
SE010| HEIS 2!

Freud |

Cognitive

A== E2

Mind

Neuro-Biological
MESH0I 1B Xy
HEBHRE

Humanist

12




Example — An abstract cognitive architecture

Newly
incoming
information

Ider on

w/ cognitive - &

capacity

Environment F

lSee ‘ Agent‘; Action

Storing in
memary

Percept

ya % )
<State>
=

50

Cognitive structure involved

Practical reasoning process of an agent
(Subsumption, Scar, ACT-R, BDI etc)

Neuron

Human Neuron

of the human nervous system.

Image: Cognitive neuroscience, Gazzaniga et al,, 2020

Neurons like this one are the basic units

AIAILY, W3]t
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- |
- e obje ode
‘." ol - - - -
el ]
- - e = |
} n wly I ¥
i -
,-.._'_"- - A of
‘ " = | object pa
-| ~lwl
|
Inception-v4 | 4
Transformer 0.0
L g
-
¥ edqge
= 1A N

Super human performance of Al T

[ 8¢41 . Tt
—— Environment —
Deep RL Agent mL

Q*(s,a) = By .40 [R + 7 max Q* (s, a’)]

S
St[ I ry m, = Z P(s,a,s") (R + 7 max Q‘(.s’.u.’))

ARTICLE - i .
e A general reinforecment learming

¥
—— ISR
\BH
[ ———————————
{earing

Mastering the game of Go with decp
newral networks and tree search

v' DQN (2015) v" Alpha Go (2016) v" Alpha Zero (2018)

14



Towards Artificial General Intelligence it |

Knowledge

Human  Domain  Known

R L APH 7|8, 21 T Y 8 MO0
AEOIA BHS Sh

AlphaGo becomes the first program to master Go using
neural networks and tree search
[Jan 2018, Nature)
Enown

> e A T FOIT MEROM Self-
play®E HHS &t&

RiphaGo zera |

AlphaGe Zare learns to play complately on its own,
without human knowledge
(Cet 2017, Kature)

Go Chess Shogi . ?-"?__l _I__ll.j_ZI Ell_F 2":- XI_| é)i'EH Olli)\-l Segf_
play2 HHS, M|, &7] &t5

AlphaZera mastars thrae perfect information games
using @ single algorithm for all games
(Doc 2018, Science)

Go Cheas Sheg Arari
+ Self-play2} planning 22 (model-based
Ry Bt = HHS, M|, £7] &

MuZero lzarns the rules of the game allowing it 1o also
master enviranments with unknown dynamics.
(Dec 2020, Nature)

Image - https://www.deepmind.com/blog/article/muzero-mastering-go-chess-shogi-and-atari-without-rules

O{C|= 710k &7F?

AIAICH, w3|Qt QIZF « 15
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Another Industrial Revolution?

st revolution 2nd revolution 3rd revolution 4th revolution

G

techanization, stearm
N Water pour

labour on information

?

L

Labour on Information?

* Who made a decision

© JLee. 2022

= using what kind of knowledge — expertise

* how long was the knowledge developed from where — reliability

» did it work well — efficiency

* Big data that is very hard to analyse in a second, but machine can do

* What happens if all accumulated knowledge is encoded in a form that machine

can compute?

* A matter of computing power and reliability of machine

* Who or what can inspect/amend/govern the machines?




A theory of RLin the brain

[Lee et ol., under review]

learning looking | (State/Reward) Prediction Error
backwards © | forwards In the human brain (23)
Q(s,a) = E(sja.s’)['q + ymax, Q" (s",a")] .
vilus reward (“TD target”) Model-Based Learning (MB)
State Prediction Errar
Prediction error (PE) = TD target - Value B oL

o
pe >0 £

de=r,

[Schullz, Science 1997 B—ow pE=

W =0 _
oD =V Y=Y, [Lee, 2014]
Model Free Learning (MF)

@ . >< PE<0 Reward Prediction Error
B Ventral striatum

OlEy =V B ==V,

[Lee et al, under review]

. ¢ . =~
MB/MF RL MF RL Meta-controller MB RL
Inhibition MF value Arbitration between MB/MF Planning
control computation Switching between QS/IC 0s/1C

A ]

- L.\ ’) VIPFC E

rACC ([ }-——> Pyp —|—|I =%

" P o

[ ) Putamen [ ) Hippocampus 2

i l—|l S 2

=

[ JwvmPFC '%

L .

‘ i o
Prediﬁtion e e
error ’:— :

Reward { Behavior
v ...»
Environment

* 0S: One-shot inference, I1C: Incremental inference,
rACC: Rostral anterior cingulate cortex

AIA[CH, 3|9} 917k « 17
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Grounded upon the natural intelligence

v TICS, 2016

¥ Nat Human Beh, 2017

v" Neuron, 2017

Trends in Cognitive Sciences

reinforcement learning

Thesuccessarn i in B,

¥" Nat Neuro, 2017

Dorsal hippocampus contributes to model-based
planning

ent Learning and |

i 41 Cttre K ) Wi - 280 Kot

¥ Neuron, 2020

O| AR T} Bh50| A AIA TR 2718 YWASKD, OFF 21BAIS 00| M0 0[4IE 4l WHE RS A S
Neuroscience inspired RL algorithms o
nature Ad

v" Meta-RL (Nat Neuro, 2018; CogSci, 2016)

2Zt2 VMo 2 GE 24 51 YUE HeciY, YUMo RE
st WHE olBaistel M2 S M2A HE3tn siHshs
RodgE =Y

0218t meta-leaming SH0| BT Y-7| A s EAI oM LHElE b,
HFYY| meta-RL7'5-E Deep-RLO| H8310, ¢ Z 504 AL S
Crofet askE2 S5 QIBA5 0IHES| meta-RL 532 20l

.

-+ Hf eIFAlEe AsletE YoHES

based reinforcement learning

v Distributional RL (Nature, 2020)
S0 B4 S0l
HE sinol M2, o HAlojAe) BHE BEe| HEen 28 0l
#23t7| 9ol 4ol Chat HE S AHE SieS g olS 54
deep RLE newral network0] &2A50] (3} o Z88t £A12 228 sjof
27 wiso] Zois B4 2

#| GITE o} natural ineligencell M= 0l2} EY#t 7|%0| QB S
gtolzt
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v' Learning and revising (multiple) social norms

nicelyinclyde E mahualonis)
Roresty? <=8 T
A R .

Fearing? % 7

Conventian 1

stV s o agant
fobaity. it 10 o
e e ke s

£ e Behavior control
Comply the standard vs Maximise the utility

Learning norms via meta-RL
& cognitive architecture

Formal model of social
norm decision making

Rational but
no social norms

W

i

‘ ME MF

1

{suasdaira

Comply the stendard v Maximise te utlity

Inividual cogrition

Emrcomons

= < Social cognition, Individual cognition>

[Lee et al., CAVE, 2012]
[Lee et al., AAMAS, 2013]
[Le= et of., AAMAS, 2014]

[Lee et al., EMAS, 2014]

[Lee et al., IEEE SMC 2018]

So Hyun Kim

&0 BATH

Selective
social interaction

2SS ol UEXs

v Agents can encourage humans to improve their states with social robots

( @ mx
Agents can detect the living noises

through fusion of multiple sensors with (E
-

less privacy intrusion

©Jlee.2022 '

Chan Mi Park

[Jeong et al.,, HRI 2018, Best paper]
[Parketal, HR|2019]

et
et

Sense of co-residence
1

Sense of
living together:
| hear you

Conversation starter
Frequency increase

Promote social
interaction:
Here | am

&

Interaction

N=12 Mixed identity:
Survey design N=70 3 groups Medium and
N=71 [ 4 weeks flat mate
I- - -H- -8 @ Promating social
Experiment SH-Robat deweek Field study Fribe interaction

| Preesurvey

3

PHVECY concern:
“Appropriate”
amount of
intrusion

Anonymity increased

AIAILY, W3]t

9ol

[

2t

()

19



2022'A oh= 2|AEQl UREH

Contatus Noubincling Recosisesudations

Enforcement Policy for Digital Health
Devices For Treating Psychiatric
Disorders During the Coronavirus
Disease 2019 (COVID-19) Public
Health Emergency

Guidance for industry and
Food and Drug Administration Staff

April 20200

T
[GIZIH=]

k4 = BigHealth

R
WEC

happif
healthy

20213 72 SA0I=)
F Ense

THERAPEUTICS

® i B —————

P Cmuric I —

PIYCRIATEY

L

Gaprmnien tas Dapram Guseer)  S—

Pt S Do —

Chan Mi Parkd

ACT based training - Acceptance and commitmenttherapy Intervention
[ mvoowton |
for new users)
Greeings

' = { !
‘ Megative emoton | Posiive ematon

L] ]
‘ Related event | Relgted event |
. —

ACT tnerapy +

‘ Self-talk practce

Beck ennas tsariy

Qur Balancing Attenti

20
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Jee Hang Lee, KAIST

Sang Wan Lee 122

¥ The task controller learns to manipulate the task parameters (called task control policy)

in a way that effectively drives the latent state of the cog-model to the goal state,
which specifies the condition that, e.g., the cog-model fully resolves uncertainty of the environment.

Cognitive model
Knowledge base Task generation One-hot ca nference model [Lee2015
Stimulus prasantation sal uncertainty )
_ v
T Y |5 | Goal state

r=—1) T =410

s ) & g L T _
Task controller ‘ ’|‘ ‘ L || @is,a:0)

Dueling DQN [Wang2016| [ 't

Targer: y — v+ O(s' arz O a'8):8 )
— Policy update angEe =2 x “”mm_{,.“ st 58)
Lass |4~ @s.a]

Is that ALL WE NEED? _ B

Pavlov’s Apparatus and
Classical Conditioning

Thorndike's
law of effect (1927)

Connectionism =
__Perceptron

Neuro-biological approaf —

Dendritic action potentia
and computation in
human layer 2/3 cortical
neurons

idon, 2020, Science)

Visual number sense in
untrained deep neural
networks

(Kim, 2021, Sci Adv)

Experience replay is
associated with efficient
nonlocal learning

(Liu, 2021, Science)

AIAICH, w3|Qt QI7F « 21
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Distributional RL

AR

= complex|cooperative
agent (Science, 2019)

. DEMIS HASSABIS
Is the brain a good model Modelthe brain’s
for machine intelligence?
T celebrate the centenary of the vear of Alan Turing's

birth, four scientists and entrepreneurs assess the
divide berween neurnscience and computing,

ls the Brain

a good model for
machine intelligence
====:deeply interacting with
/== | B humans?

ROONEY BROOKS
Avoid the cerebral
blind alley

Esmertis profeasor af mhorics,
e —_—

[2
OH
5

0

SSUC St =M I8 72|10 LAk 5l EE £ 4 QUL
S2 A2, 7e|H oA BEE & = UCt (partially)

QS R|s2 A2 =2 4= UL

re
OH
e

c

Izt

—

o

0l

%
ol
FI'F
>N
mujo
x
o
i
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hittps://url kr/Sopbf2;redrawn

Thank you for your attention!

Jee Hang Lee
(jeehang@smu.ac.kr, jeehanglee@gmail.com)
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Gates, 1955-@Aet ofE FT& AN AHE =Y (Steve Wozniak,
1950-AA) &= 22 HslE HAx[sHA A7|skAThs)
%

i

31 1 -1 O ST
of ¥ HIFS IH

A EFAE AR sHA A4l 2YDst= A9 AX](omni-science) ]
TWHE Q1EAse FEoH. el AmEgtRo] dFAso] 2XREs ? A
g5t 7ledt Aoty 79 Eoldo] THigtH, JIFATS BT 2R
IZre] FHI IAE LT Aot o|FA HW A IZtHTE ¢H3t 2ROl
QARG 1zl A B AQIA] o] A7|Het. ofof tiH]|ste] LdHo] of
o]Z OofA]R I ([saac Asimov, 1920-1992)= =ZH-55te] 3% (Three Laws of

Robotics)& AAISHAEE Al 744 91 thaat gk
CALDH: 2RE A S AFAL o Dk 18T BES 5 30
24 (S17e) AG Ake B HeA) Al HE AAAE o ek,
CA2AH: ALYH QA SFe @, ZRE 7k BFe] BEsof e
CAZAH: ALDATY A2AHe] A P @ BRS 22 4G A
of g},

L

Tt 98t (ofo] ZEYo|H BEo] olefdt Al /A o] AR FEalo]
20| A7kl $IE Jhehe AT UuHEA AT 5 Gtk Uelrt A

8) AAENE> 20149 129 3%, AEE 579 An: UFAS JIE AL, AR WY »
http://www.hani.co.kr/arti/international/international_general/667299.html.
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Asol At AeATl LSt Aole g5stal Ik HiRlste Y=
#iAg & e Aot ZHgolx|ut oo e AeFHeo] dojut AFAS
ol 2o Ad ATz st E et WSS AZtoAl LA &
A AE R dve Aot AT si: ASSHAT T dEAEel A4l
Astet Q=g HAFA g 7|vd vy A&Hor sade & e olvAl
4 % 2R 2d, 3%, 1F § Re Fa% AR LH ] A Hets &9
gorstAl EH ofd o] "ol ZI7l? ARe] AE AFE dFAT 2R
AZol BAE Aot I50] ofd rEor wHEA] R JdFAso 2
gol meh dRe BEEAY BFHL T Aoth10 ofjet FHge EAe
wdste] A S 5 e Hoo Aueleold. Ate] EHEE ATAT
of wto] & upe] gl7] wiEeltt

ol¢joe E thE AR EAle UdAse AT ZHEREE ZDI
Aoltt, dutars et | miIE SAte F2ol leE moll FAR 29
AFESHA] ettt e WA @A diEHE A 3 = A 5 F4d
PFE Aol FiL AT, A HFRA [ITe I AR AAeE =
At FA F8 FAF AdHi=Ee]l A5 AR Ase AATt AFER)
Ao FA2ez "goer dits Eotal Qe ARelAM, dsAsel Wxd
Aol it A2 Aoz E+stal A AFAT 7l M HFAA =2
2 HE= Wit sesit. 2sd AsAS el 7P gel Tk 71l
AEEE g oidsia Qe vls =SR] %" =S gdedT

A
(DARPA, Defense Advanced Research Projects Agency)' 2l H& e 5
SfjoF gtk 1D shz|et AA7EA] QI QFA e HEdt ARE wWflo] tigt

At w24 A-dS vhdshA] xet Aol

3) FH)Ad(Subjectivity)
d”o] & go]E(Lynn White, 1907-1987)= =9 71 Az 2A= of
FEH OAHA 9719 ZEdRler TlEn FERAGE HxzE RINFAHF
._é—_‘-l_

=
o) (Anthropocentricism)E A55t%th. &8 e A¥P< 504 ¢ =

9) ofolz} oplmm Y, Fels mEoks AE, obol, ZE> (1]F: 2004).

11) ©] 7132 19584 ul=d3ol oo Ag=Qla, AlA 222 IEUle] A¥Q ofFI(ARPA net)<
Jidst Zlo= fHsith http://www.darpa.mil/
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o dzolut A4 §32 BN SAH, Y 5AL AT 4 ke 74
T sPsstth et o714 Zeta ok FRE AAL HE Qe R
Aol AE vEe Bador WES HUd Y BAL FHNT I
T A Holtk 2% AL 1Fo] glow A3 8L WA o
Lok A4 BEAEe Ae 2Ro| Yustt 87 SolA A7ke Al Fob
Sho Quh shuA A Tl Qizke ARSI AN olejst AHz AdE 7
FEH olnt 7k mhx 24 &o] shxAY Uers|d Aeolth. 23 Az
o] Qi <retet o] AgHo] Arm EAE ojAsi: SEg A
2 o]t}

AFA 2R Azke] Ho] WMo 1w P AlsHs B B4
2 Sa4 I5AtE F42 43T 22 dolth 4g 2AYE L ER F
Qo Lh B SAAEL GO A At BT TlolEk B A
S &od FUG Felge Lrln, A4 Axel MR B9 ot ol
oelee d@s %71 S8 S Aol ABAEL o8¢ ATA 425 7]
Zoltk. o %ol AgSEE ABA Al Bl WAoo Wk Aol
th1o @R AR BEALO] 95%7tES Q7ke] HEot 8- 9F - HE 2
Aol ofs WAYSHE|, AL g% A&FAL olF AuE YHHo=
MRS Zloltk. e 20169 59 Hl&et sude] oEntds 4ged X
2ago] ALOoR AW AME WLkl B #AIE AL ofF A&FW B
A amEelel QENUS AMste] ARG WY AT o HHS 2
27 @ olety WEHTLD W AAL £H Zzage] otk LAAE

16) mlFolMo HPEAle] ntE Rl AFATE JEIER DA AFAT AT AT 2%t &
5AE 2950 SUIT st B0 ABA AL AE AESHE AZHE BEHO
2 A9 10%0] B3sh] W] BeF Alol 591 AEAL dele & A9 2ol 49 Bt
o7 gl Eak BE AFAH AFAS ALeHo] ol LAY WE AS oA 7lxoz A
N9 Zo2 oSt %o A, 239-252

17) vlR=2aEd=at Hewte] o] waw, A7t 2 oY Edert =25 7tEX 2
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