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7h, 2RI QAFA T ol &Y

1920del AZ&zupglol 27k 74 AvA(Karel Capek)©l 33
R.U.R.(Rosuum’'s Universal Robots)°lA Z&(Robot)°]gt= &7} A&
AR E AT AL AT 38) o] B FolA 2HE e Ay =S tilste
2ol oy HA HFEHEA AMEAE gt A A He 28] H
ATH.39 o]AHq7 mHolgte &7t THIYS W QAzte] Ax® I} f{AL
g 7IAIE TEW o\ o] AAEY st wEA A o 2[vta =
F Ak gE 19561 & ulFkAl (John McCarthy) S22 FA4H thEY
P

g3l A 9 FA % (Artificial Intelligence)olghe &ol7 #<et= At 40)

ARE2(2019)°l ot 7] dFA s A v FFo] 7AY AHHF
HE ousr| e "g435} 7 e Als a4 Jidelgte WP & A Al
T &o4bge dguld o AT AHFEY] FEH g olge FAR A
solgta HE g e dzte] 24aE YA duds o AR 7
Aol et Aol =oakdelA dFAsolge &ol7t AS 2%Hvan & F
ATt

ol¢e} #o] AF &7t SRS We A vl =X AFEHANH
oule] deATomM T 2249 o7t e AAH Hu sARE ey
o] WA wat £34 AdE oAt EAd 2RE AR QY =
sHS tAsta A FARRE FEHE st glon, A ETles AH
AA L AEsE L vk HZddle O 7] A FER Az 25T 3
Folld AATE v B o] detA] ¥e FEolvh. 2y FolM =i

38) https://ko.wikipedia.org. (FAAY: 2020. 3. 23.)
39) http://www.yes24.com. (AAL: 2020. 3. 23.)
40) https://ko.wikipedia.org. (F9:2020. 3. 23.)

41) a2 (2019). A3AFH &8, AFUACIAEA(F). p. xiv
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Wi gk 223 HolHE Aiksta, o8 &
g8t AFA TS ZE2asE i 59 %1,
UEAZ T4 A2 7]9k A 7F A7 7F =9
o AAle A& ¥H2 Aok ($49, 2017, p. 67)

A<, 2017, p. 67)

MES(2018) 5 AFAG} 2o PR B BLFA o FL
AT ABASE FAT AEFYAEAE AR Fo] ABABA AT AF
Faee Awe FEAZ Hu o2 CarbotolEn ARGt (WS
2018, p. 236) T} ﬂ%%]%ﬂ% ERERED om A3} sh

&, 2018, p. 236)

AE2(2019)2 2ES A3ATE FFA €S 2R (HE7AZRE),
FA TS AR 2R, an Ayl AZES(RIFA ) =R EXse
Fo 2¥ oz Yo Bt (FEL, 2019, p. viii) 2E&Z7F AL 5
FhE e 2RO PF Ao SHAA F= %EPMS)MUJ OIEXP—ﬂ%O] Ely

47) AR (2018). AFATEZES H3F & 7holmgel At AFATERST 9 4974
STAOR, FYWSAT, 47(47), 233-252.
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e S =shth. ekl RA Fetate] M RiaEe 2R Al
Al #Eel FAE AF ol & SUS vEa o, felgxte] #
Aol 2xarele =259 Aok Adkel disir Ih2 ofg A Wolsola
ZtEAe W =os vy, 53] fegae] #dA 2RE =94 A
E A9 2 oAl Biifel] wep Agigee] EEpA]7] wiEel] Q1A o
A3 Aol g A rE AP Hool dasinta sttt
aela MeS-SA9(2015)2 25 el 71Ee] felolEs HEsk] A
okrh. olgd Hoe 2Ry #dd #E4 =5sS AFdsta &34
e VEAERE FEshe W Eee T 259 3dE @94 =ess
delelEa (i m-1)3% &
<E M-1> Z3RAe] &AM 27t mhEsior she AlRw a8 des
99 | =X 4AA 2R A8
2R 2R 2R AR
|8 %A FA me =
- RPN EY |- 2RE A [ - REAA A9 |- 2RE Ue A
A gAAeA | fAE 29F | Ao we Z | ge 98 A
AE HFAZ | AAARA 2| 2ad PFHS | $F AW
A2 & A7} v it | - 2Re AR
gre AoEst A | wgleld xy
A7F? A A o
L A7
- olae wWol |- Tdd Fad |- mEJEs 5[ wEd 2R
2 gl | A Ak 23 8ol s | ARgol AaA
2R WE A | BL oW B | A Aol | or  afm
A7}? 23 A7 #d ZA Y| AHHow A
Fg |- AA AF o slefahs | gAEe] AH
9] Aol 7l A7V Yol 7143
ool 2Re = A2
RhE AR
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<¥ M-1> A%

99 | 2R AR 2% Ao
o 23 #FJA - ; 2R AR
o % A FA e g=u

2% AAA| - 2R AAA |- d=we] WE |- 2% ARgol
2 OAAE o | AR, ASA | =2RolEe %] AR G4
| oHe 2En | o 9e ol | AAAE W | 39 mgol
glofof sh7k? | AxHem A | dold =¥ | Add, 94
A& wak eIk | A wAA | o Ad Az
s A8 3 2o A
Aok shrlr | AL g

48 A7
2% AAS | - wh ARG |- 2o ARA |- AEAT L
Agrol @A Za Qa, A | AP U | e wFe #
o | e AA 9| ddel  wwe | A wMeE| vd 4w
2 Fol MR Q| ¥4 U 2| wdE £ oA A3HA 49
g2 a;Esor| A% =710 4 Age A

& 5 et G ek
oW MIAA |- b ZRAAA |- Faol W |- ASAS 23
2¥e 44" | AAES 98| A4 99| & Avw B
A% 5 | sok su, #| WE ¥=A| Hom ANm
B yg g | d" Rk | welse] dul | FE suA

=

T4 adn Qe | del s | A AAge
5L ud st sol

EFg et A7 Maaivdy
w23 WEEFAY. (2015). 2REUF FAAI?. o ESAL pp. 50-51

F o= #BE8Y (Guglielmo Tamburrini)E 2RSS “@AA 281 1)
o] 25 AMET #AE &2 BAES FESH B4 uA =8 e &
7 55 AAS

&gl & Eop4sigta gk o2 8l ofee] oAl
Aol AeA, A, ZlaeAde W 34, A3

w3bA A, PHAH(Agent) o] &2A Ade diste] A4sA et

S
fr
=
o
v
&
e
o
il
rlo

48) Rafael Capurro-Michael Nagenborg. (2013). 2E&: 289 83 EASA-L- 4
g o). &AL p. 57
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dHA o] W FA 2 (Gianmarco Veruggio)®t 23 ZE(Fiorella Operto)=
olg] gk A3]A @9 :“ﬂo}“ ALE @ e BAlS Fa 2REE Ao e
A= A7t 49 152 BRE AFete ol 2529 P9 A 24E %
= ZA7F, oy =3 53-?4 delell 24 S 9= A7t e =R
AT FAle Eepivtn Bk 23Eo) @9 A x2S B HWE 2
o] o gk F31 a5, R PAE A dHFF AL, ofyH
@42 ZIAR A AJ7E el tig JAAEH B, 2EES AMEEHA HE A
e HE T8 AFFAR A4S Ut 2R P9 Ao 2H S 2R
HH A, A, gt o4, #dd, A, AR Sol dd AR A
< = AHAEE 8734 ®Evh.(Gianmarco Veruggio:-Fiorella Operto
2006, p. 3)

Al =
g Slojof ?_ﬂ‘:}. s 7}*] @]i, HF2] 9o} o2 EE o33t #AHA &
sle} 2RO #AAE A HUTE (Gianmarco Veruggio'Fiorella Operto,
2006, p. 3) B3o] @4 & =ouide] H7| Mo 25E& &4, 93 F9
T8 AR gol 2(n. #AE &9 2R Qb A AR 1A
o wg A F FRE UYs F Ao ofo]F opARzo] Y= ZFolof
(1950) (¥ M-1J500¢k wj=7F eAMFO] $-F4d obE(1952) (27l M-
25| o] 28 F RFo #AFES AWste d AF ole Adg & 4

ATt

49) Gianmarco Veruggio, Fiorella Operto. (2006). Robotics: a Bottom-up Interdisciplinary
Discourse in the Field of Applied Ethics in Robotics. [nternational Review of
Information Ethics, 6, 2-8.

50) https://books.google.co.kr. (FAAA: 2020. 2. 14.)
51) https://ridibooks.com. (FFA4: 2020. 2. 14.)
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[(2¥ m-1] v+&= (19 mM-2] 54
Z K o] ok(1950) o} E(1952)

7R 2 8lsFE . (Gianmarco Veruggio-Fiorella Operto, 2006, p. 4)
A

A, 9 A AZAE 2ol miol obfd Pmeta Agke] B vl
SEl wdsHgE 2R WA JAY %ol An 4 RESS 2Ya
B ZRade gl gad $ES SUse A AN2A 2Re Azel
=EYS gastn AgAPAA AGHAG Aol T 5 gl 9L £
o ol AN T8 APFAT 2xe o, oA, 484 =guce
QAzbel el AL FHATNY] A LukE 2R Age] S REA €rt
g subso] WHAM ZRS ©A AR BoW, 23 @9t Agel B
9, % A7 AFEE Ao B 5 A wed 23e] g9t Az &
o] og Pz, 23l Yo e A AHow ALeA Urh,

SR, #94 A9S 2E 2y Aol FEI e 94 FUS 2
%ol 2¥ £ 14 24 A9L Rethe Aol o714 &4 Aol
@AY ;A ARAAZ Add vehde FUA A9, 474, 2A vl



230 1§ dojo] 31 Aol 44w A2 5 A "ok dF 5o =
vo 2484, o2, 2AEH on] 5 AFeE o] AUk, @~ b B
QolN 2Re fdd A9 AR B uw 9lzte] Alm 3 9134
2 237 Hgel o & o aRgY S 2RE shie 24T
Aot At old ulet SelelAlE 2io] s AFL YRS EE
Aoz Aeld 5 Yws 2id g §x19 Bele] Aol WAGA Hrh,
A, ¥R @9z 23|t o BHAE =xel A9 e Tu

A4 A F(Success) EE 2

%_
o] ohel, M(Good)F °H(Bad)e® FaHE olth. myo] a3

P

fr M
il
-
lo
e

Aglol el =EA wHel mARD BeBozg A3 ool Ug WX
w=olE o|Tolutt dE o], T Ae T8 Sdl @ A Folt A
of EEAow #§ FedAd B ARV 22 Denl 2 284 9
Aol gRelN mRe ofws] WEaof A, 2T BAE =R =g
e o, AFAGAN ALFAATA Bk g Eole BE 2 A
b okd zrel feld Bes FAOE o RolAA Hrh AT oledt T
e 23d ga =9 Beo] qlzte] EA Beho R el g o] Zolulth, of
4 B g4 FA ohd ©A gelA AAAR Edee a4 A
del 2Rolq @ WA o dobh Zeads® BurE, ddr)Ed wee
2xogn & 4 g, o BPe Azel &UA WY FAH §A
2¥o xsz Ao AAY HolA Fvh. U mie BlEe Az
of WELL, zrel BEAEL Qzke] oA AWA 2 EhE Afl
o &g Rolgke Aolsl A, @ glre] BHA 2RE w4 97
2 A%e W, AYe] FAEL dde aUd 2A=Ae Aol dAgtd] e
A 4 22e geld EAgn wold o2l Ut

YA, A2e F(H) ez 2¥olth @ Bl 2EE Afelx g

52) EEg davl https://terms.naver.com. (HA<: 2020. 3. 1.)
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e ] A B A o= BHoR ATE slof seAE AP
Y5 Aotk AA 2R fel AFE 2RI ARG, AFAS, 2%, &
o, A=, B, Axse, AAne, WA, ARG 5 hr Bokg B
Aol A7/l QYRR Yr] WEe] o= Aol % ElnE W £ gl
wololt}, aenz WeAos) eHeEE 2Reds d7d o FEH »
o7t Loty T Al E RS 2Red AANE WFH E8Y Jom

olZojok ddm  FAIATE (Gianmarco Veruggio-Fiorella Operto,
2006, p. 7) =3 2E&FE AFE ol A gl s BHH R A
g Zlo] ofyet QI &9 A I A& FFE fg SHE 2R A s
stk A& 7rxstth. (Gianmarco Veruggio:Fiorella Operto, 2006, p.
7)

olgigt HA A EURON(European Robotics Research Network)-
2006 2E&8 2owbd)E dRSATEH. AIHE W2 dAet 95 7t
e mH R AAFstAn, e oA Iz, agla WHoR AF Fofd w
2t gokd g9 2=wiS AASIAT. ol ==yl

|

ALEl A BA] Ao A ol 2R 5 ofm

53) Gianmarco Veruggio. (2006). EURON Roboethics Roadmap. Restricted Circulation,
(1), 1-42.
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QA Y. (Gianmarco Veruggio, 2006, p.

7h, F2 AT (AND I B8 4345 (AGI)

AFA Tl gk &84 =9e AFATs oJ9A Eivpol we =99 F
Aet el gt AR JAFA S AdFote gAES dFA T2 AlE
stalo] oF3k Q125 (Weak Artificial Intelligence, Weak AI)3 73k <l

A5 (Strong Artificial Intelligence, Strong Al 22 FE3lo] A-FA] &
< dFstAY e F2 JdFA S (Artificial Narrow Intelligence, ANI),
1 FA %% (Artificial  General Intelligence, AGI), ZUIFAF
(Artificial Super Intelligence, ASI) S 2 YFolA QAFA| 5o tha+ st
=9 & AEFT ol QAFA T FEE o & At It K7

op
o

= 53, AFA A, HFH TR, AME7IH, Al o3 HelE thekst
Al Sta Ao, AFA e FEI #AAF ] A AHEEH T Y onE FH s
B (F M-2)9F 2t}

54) Q17 IEAe] A, &3tet Ate] tid So8 TR 3 & 10 71m AL Al
71¢] AR FEEE A g5 ghmole} oJol2 FA o] AlEE FFE(YouTube) A%
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For us today, artificial intelligence technique is no longer an
unfamiliar technique that is out of touch with our daily lives. The
artificial intelligence secretary, which can be accessed through a
smartphone, not only informs users of information such as weather,

news, video and schedule according to their tastes, but also
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communicates with users in a natural response to questions. And
self-driving systems that are installed in cars also provide drivers
with an optimized vehicle environment. Like this, artificial
intelligence technique is being used in various forms in our daily
lives.

However, artificial intelligence has not always brought everyday
convenience. Artificial intelligence technique is causing new problems
that have not existed in the past, such as safety problems raised by
accidents involving self-driving cars, damage cases caused by
unauthorized wuse of personal information or manipulation of
information by exploiting artificial intelligence technique, and cases
in which programs applying artificial intelligence technique produced
biased results. What we should note here is that these problems are
often caused by human error, wrong use, or carelessness rather than
by flaws in artificial intelligence itself. Therefore, today’s society
demands the right responsibility for humans using artificial
intelligence technique.

In response, I look at the contents focusing on ethical issues
related to artificial intelligence technique, especially those related to
"responsibility,” and compare the responsibilities of legal and ethical
meanings. After that, we will summarize several responsibilities for
each actor who deals with artificial intelligence technique. To that
end, he will analyze the theory of responsibility, focusing on Hans
Jonas, and examine the issues caused by artificial intelligence
technique from his point of view.

What we should pay attention to Hans Jonas is that Hans Jonas
analyzed the characteristics of the problems caused by the
development of science and technique and presented the technical

and responsible officers to respond to them. He first compared the
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characteristics of pre-modern science and technique, which had
relatively no effect on human life, with the characteristics of
post-modern science and technique that led to fundamental changes
in the way of life. And the post-modern science and technique were
summarized into two main characteristics. First, humans themselves
have become targets of technique. With the development of genetics,
biotechnique, and brain science, human physiology, psychology, and
behavior have become subjects of science and technique, a change of
perception of human beings has occurred. Second, modern technique
has become the subject of ethics as humans have become the subject
of technique. People have begun to pay attention not only to human
ethical problems but also to the ethical use and influence of
technique.

Through this change of perception, Hans Jonas demanded a
corresponding responsibility, which differs from the responsibilities
used in the law. In the legal sense, responsibility refers to causative
responsibility resulting from the point of view of damages or
punishment by carefully examining the causes, actors and
motivations for any wrongdoing. But Hans Jonas insisted on the
responsibilities required for an uncertain future rather than
emphasizing the responsibilities of legal meaning. In other words,
Hans Jonas’s responsibilities are human responsibility for the
existence itself, responsibility for what human beings deserve to do,
and responsibility for future generations.

Meanwhile, ethical issues related to artificial intelligence technique
are becoming complicated and subdivided by the development of
artificial intelligence technique in the industrial sectors of medical,
military, manufacturing and finance, and related actors. In

particular, as the process of processing information in artificial
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intelligence technique has become more sophisticated, recognizing
things and solving problems are becoming similar to humans. This
artificial intelligence technique is interpreted in light of Hans Jonas’
point of view as follows.

First, among the major areas of artificial intelligence technique,
the information processing process of artificial neural networks is
becoming more complicated. Artificial neural networks have the
characteristic that the more layers that make up them, the more
accurate results they produce. This has made it difficult to analyze
the information processing process of artificial intelligence technique.
It has also become difficult for us to predict how one input, like
AlphaGo, will be output through an artificial neural network.

Second, changes in industrial structure, changes in job structure,
changes in legal system, changes in living environment are emerging
due to artificial intelligence technique. Just as technique produces
technique, it is inevitable to develop more efficient artificial
intelligence technique to cope with these changes. Therefore, the
development of artificial intelligence technique has become
inevitable.

Third, scholars studying artificial intelligence technique argue that
artificial intelligence technique should be used to clean up water
quality, improve environmental problems and manage ecosystems,
rather than just for human convenience and benefit. This shows that
artificial intelligence technique should go beyond human life and be
used on a global level.

Fourth, with the development of artificial intelligence technique,
artificial intelligence robots are gradually becoming more and more
similar to the human thought process. This raises metaphysical

questions related to human consciousness, existence, from academia.
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The subject that deals with these features of artificial intelligence
technique is human at the moment. Therefore, in reference to Hans
Jonas’ emphasis on human responsibility, I have presented several
ethical responsibilities for artificial intelligence technique.

First, the developer of artificial intelligence technique should
develop artificial intelligence technique with a cautious attitude,
recognizing that the influence of technique has expanded to various
sectors of society. At this time, developers should set goals to
preserve the environment, protect the ecosystem, prevent accidents
and secure safety.

Second, politicians, including  legislators, should build
infrastructure so that all members of society, including the socially
disadvantaged and the vulnerable, can easily access and use
artificial intelligence technique. Also, laws and systems should be
reorganized to reflect the changing social landscape of artificial
intelligence technique.

Third, users should have the virtue of moderation to prevent
misuse or abuse of artificial intelligence technique. It should also
critically examine whether the development and use of artificial
intelligence technique is being done properly, and present user
opinions to governments and manufacturers.

Fourth, educational subjects such as educators and training
institutions should strengthen artificial intelligence education on an
ethical level as well as software education. And the subject of
education should explore the unchangeable moral values amid the
global changes caused by artificial intelligence technique, awakening
and cultivating the moral sentiments of the subject being educated.
Keyword: Hans Jonas, Responsibility, Robot, Artificial Intelligence,
Robot Ethics, Artificial Intelligence Ethics
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