2 B 9% B EE5IHE 2018 4% 2 4

it 2406 EAMIKT 6
f xR BF &4
XI| 45,

[AERZ] MAEALFROCERE, THHRLGEEXEETAE
Ao ge AR, IFIRH KA A 2 X B RA LKL LGB L. 4
R ER S, AZ RS FRAEAT LR P RFRRIER, P (BT
RENA) AL AR R IBAFRAEHT A EZREPME. LFRALRET A
FRABELZEROBE, e F ), GABIIMNMEZIFHIZMA XS
Rt AR RENHR, X —#ZGRRAGBE AN Har, 8 TXEF &
BT EHRNEFLEEIEET, HARIENE A TR IG5 KO IE. MK
ZAREEA, A EXE BRSNS E LI X HRABRF AL, W REAME
AAEXEFTROERBILARALE TEFEIZEREDNA XS EHLNETRIT
izl BB G HHEBCENEAT, 82X E F 454 T LA R L
R ERMERE, A TR BT“BE"FIENERRE T XA BE—2GEHFRIE,
ARZANZAEY, PETURARFEZ BB ENGER, EHKREAZORNEESR
Aoy KB %

[ X45] ATHAt; F&4=4; AEXE; BiRgd; £46%

(%% EAY sk, BHAR KRS RFRIHR (K % 410074) .

[DOI] 10.14093/.cnki.cn10-1132/d.2018.02.003

[+E»>£5] D8155 [L#kirinag] A [XLF% 5] 2095-574X (2018)
02-0049-23

* ARLREFAREEEFHEIH “ EFRR 2% RS SRR SRR (WH S
17CGJ004) FRIB Bt R . I (PR e 7T ) 391 B 44 o R & Xt R A s A i,
P =i

- 49 -



DRELEEART A 2 A BF S48 4

FOR A 2 EBREUA e FL A5 Ve U B AR &, T 21 20 DUOR N TR BE)
CHKRRCEW I EEA RIS Ak, RE, KE. HA%ERIEEEK
2y 2y N T8 66 ] 52 TR A B WL IBUSREAR 5 S H X T — 5 AR AU 7 s
BRI RN, © NERRBOA R RE, A T8 A B R E 7E T [ 5
WG RE TV AE R3S . sk b, fEd £ L HER K EWSU) T RERERGH E
RE IR BEAL AR R, DA e IR N SR AL BRAE B Re 1 (R BR P, T e SRk FE AR i 4T
AR . HRHEARCEAE SR T T E . FKifH SERETREZNH. b
B REIEAHLAR B 7 S AW KR, BRI BEAL /KT I T ARAME ©ER, ads
RGMAL TR AR S R A5 3 B G50, N TR R E R HLUTFELuA
PREAETE .

g EE, N TR 8 FA i AR T a6 51 &) 2 kvE . il 55 « B
B « 4 (Stephen William Hawking) Fr&, AN TRERERIARE “EAR ALK L
BUFHE, BoREBMN . ¢ —MMARE RN AR L R 2R BT, ERE
B 2 R S o PR 2 i R I — S b R, el A2 B IR 2o B 14 B 32 K88 R 4t

(Lethal Autonomous Weapons Systems, LAWS) [k EFN A . H¢frds fli6 N2
W& « DM (Elon Musk) L%, EFRENTEEMNESTLIE, A RNANE
SR FRERAEE R . BAT, #0 E F RS E S s Ok BECE B T E
LR ERRE, BB B R CRE. A, B RS EESERARA
FHEFMATR? AT E RIS TR R 2 15 SR [ bRt 2 e 0% T8 B Sk it
PEREBE 2848 7 AN SC AR OB AT 22 4 =N 2 11 43 B B 32 Qs 28 442 1) T 11 1) 4+
WORTIR) R, X 3% — R 1) Fee w7 5 A LB A T

— ABEALERZTTHHIREEESIL
FETXE . WS 21 102 4 VA BRI R A KRS 4% [ T 4 Rk 22 4 R )

HETA, RETHEREEZEEN, SR RE 2T 2 HNRE. £,
XFNRZ NN RN BT ENE BRI 24 ) A WAL, 224 ) R B

@© BAl: (CANTEBERE Y o (RER) 2017 45 6 3], 58 26-27 T,
@ B (AEANTEREERE NSOV EFRS ) , PERER, 2017 424 A 28 H,
http://tech.china.com.cn/it/20170428/296510.shtml

.50



@855 2018 %% 2 i

i3k BB — E R R R BN SRR . E B 2 eI a2 R A A%
A7 R SRR AU RIS A5 T A R NS S S IR K
il 2 A VGEER G R E . 5, RBFERORK R % . WX es
R B, A BRI T AL S BRI R NAET . % SN 4
W0 GRIARI -5 I R S8 U 0 S50 A SR PIAT A H BT B R AR v B 1 22 e
W=, ZHRBEMTRNERZ o, EERZ AR B FAF PR ot ok 75 A
2 5%, BRBUFSN, EERHL. FFBUFHES. ol Ha BRSO iRt xiG
B BUEAEIE AR © 20 F AR AR 2 AR N O AN R IR T4
G E KA AR, 2 2RI AR A SR E RS, BN A
AREA N Oy R AR BN RS R . R R U H i I SRANE S,
“HE RS ER AL R EBRE R A g s s 7 A SR e Bl ekt B IR
AEAIRZ R -

B IRVR S BORHESIAN 2 Joif BESE D R RS B i & i e . o
BRI E, W ENRIRA e ™ RS Y) Doy B LR F 1 £ )
B, JaESOR 2B x AT iR . N K B, BBt 2xt B ERE KRS
B RGN SRR BRI R R AR TT 4. © IR AR R AR 2 () I 2
FAETR P LB LB REIA Y —— A IRER . B T —l T A E
il @

TE A M RS T AR I PR R AL U B D B 4 G T B sl A 1 B v B s R e
R, RBLH A B R E RS R . o B S XU RS ek B AR

(O Barry Buzan and Lene Hansen, The Evolution of International Security Studies, Cambridge:
Cambridge University Press, 2009.

@ %40, BEA. RERES: (EHGEMIL) , Jbat: JbRURY ik 2016 ERR, 58
10-12 T,

@ NTEREUIRA) —Lobp BRI , FEARRTLEE B398 1 [ Frh 2o A SGH AR AR,
1 1997 48 IBM HEAL “IRE” M EPRSAEE R 2 K, A3k Alpha Go 2 VKB A K[
BUS 245, T N TR BEROR I R EEZE RPIAIE, X LS F A0 2 et o9 NATTx 2 B RE AL FR 1
ARG,

@ AT T S BE AT R, A - PR (Heather Roff) it Al AN B E X
AU AR R A B, 10 T 208 284 Pl WIKE S, R AWML ALE
1% 254 . 2 I Heather Roff, “Dataset: Survey of Autonomous Weapons Systems,” https://globalsecurity.
asu.edu/robotics-autonomy .

.51



DRELEEART A 2 A BF S48 4

S, U BEREFKVERIR « HIE (Noel Sharkey) 2007 4EfHICHR %5, R “Ik
ATIE AR i A e N — AN Bt L, FEART IS (o] b 3% A 4T N B8 EHLAS SE <5+ W EH ML
2% N T [ B LU RIS ARV SAAE AT, S MR o © 2009 4 FE 4
eEHE T “Hls NE LI EFRZE 2 (International Committee for Robot Arms
Control, ICRAC) , 5% E& &SN E PRt EAERAR e, *E 3 EE
RGHERAE A ILAZE . 2012 4F “ ABUOUEE” A2 (Human Rights Watch) &
T — A (OHLEE AT ke, WIS RGN B FAEBH IR ZI Pk
SRE MG TR, R A AT SRR B 4 4. ©

TESCIEAE b, “BHIENLES AR TF1238)” (Campaign to Stop Killer Robots) - 2013
SRR ER AL, TEA— RIS, 2SR B ABOIES . K B
ICRAC. MAMIRAT LA 2 55 21 (Pugwash Conferences on Science and World
Affairs)  [EFRAIFSE (International Peace Bureau) %5 63 NMIEEUMFZHZ. Hit,
ZIB BN E Bt b HES) B EalER E AR RO oy BE NS &,
W REA AR AGUEEEZ M, WES SRS ERRAS R TH
FREMER IR 2015 Fi@ T4 EHRAMA R R (BIRESM DTS D
BRIKGREATHE, BE RN EE N TR RN ELSTLE, JERpITAE i
P F RS R AT EPsRiE, N TR BEEAR R B Im A - FoAJ: 5F
F e S RN AR IELET, FTE RN L BRI IR E & 5038,
A S X o A . 7

FERIRZ AR, 2 04T NIEAMUAZ BUSRI RS ) B B, iR B
RN LRGSR EARFA A RASWTZ T, B 7B FlaE

O —EHAFREEMEAREHZTZS U Laurie Calhoun, “The Strange Case of Summary
Execution by a Predator Drone,” Peace Review, Vol. 15, No. 2 (May 2003), pp. 209-214; Robert
Sparrow, “Killer Robots,” Journal of Applied Philosophy, Vol. 24, No. 1 (February 2007), pp. 62-77;
Peter Asaro, “How Just Could a Robot War Be?” in P. Brey, A. Briggle, and K. Waelbers, eds., Current
Issues in Computing and Philosophy, Amsterdam The Netherlands: IOS Press, 2008, pp. 50-64; Jiirgen
Altmann, “Preventive Arms Control for Uninhabited Military Vehicles,” in R. Capurro and M.
Nagenborg, eds., Ethics for Robotics, Heidelberg: AKA Verlag, 2009

@ Noel Sharkey, “Robot Wars are a Reality,” The Guardian, August 18, 2007.

® Losing Humanity: the Case against Killer Robots, 2012, Human Rights Watch, http:/www.
hrw.org/sites/default/files/reports/arms1112_ForUpload.pdf.

@ Samuel Gibbs, “Musk, Wozniak and Hawking Urge Ban on Warfare Al and Autonomous
Weapons,” The Guardian, July 27, 2015.

.52



e T A 2018 %% 2 4

FEVUEHENBUR 21 o ARG EHEZE TS, 22 LA BR i) B 2 G A R R IT 148
Bfe —RABBEE 2, Horpyg bk o B A g AT 525 A0 ke v A 73l 4 7 53 (Special
Rapporteur on extrajudicial, summary or arbitrary executions) % X [F]BEA E K &AL
i, AT B AR TR REHR 1 58 AT g 2 N BURT L bR A3 3 S0 R 1)
e 2010 FRIEIAR i Cag A RCR X PRSP R PR AR, T
7 5 YA AR T Bl R B B AN A%, DB ORI AP AR 1t B8 D0 A7 280 8 <7 [ B A AL
AN SGEMIBE IR .« © “RBEEEASE ~ERS HESEERR
LS o N 2013 Fig, HIERBRATEHNIZE A SESWIIVOE, 5t
B RS RIE XY S E N E R R Eg 2. ©

bR 7T AP HSNEE —Z 2, (R W lEs 2 4)) (Convention on Certain
Conventional Weapons, CCW) 2 RHLHISEBR b A B 3 88 FE &2 H % 0T 6
MIhge BE,  CRrg B MEREs A4 1B IET XA G A B ZEA BT, s
ANTINIX 73 1l Pt F B 22 4 () e s iR 3R AT PR ) e 1, X 5 [ B pt o) B 2 a0
BERVIELE) & 78 2013 SFRAF L E W, 52877 FE T IRERSIIEIER
MERUW, BITHE0 M E F RS REHTIIE. 2014 45 2016 45, JEIER
LREVCESAT T =k, 2 5EHBAHE (e a2 %) ERE, HE
YE WS A I HEZ 2 AR L S & SR E PR 21, AEBUR H 2N 22 AR B LR B AH oG
Fo PR I PO ALHE B 32 s I HOR A a3 WL 0x e AR e g2 P 5| R I TE A2
EHR G AR R © 2016 FRRR — R FRCRASIT OSSR : 12 A BT (i
TE AL EET A2 5 IR E WK S R E LB B K4 (Group of Governmental
Experts) , DUEREATEE ER BTSRRI AERWER. © 0T ritE

@ Philip Alston, “Interim report of the Special Rapporteur on extrajudicial, summary or arbitrary
executions,” A/65/321, United Nations, August 2010; %3% It Christof Heyns, “Report of the Special
Rapporteur on Extrajudicial, Summary or Arbitrary Executions,” A/HRC/23/47, United Nations, April
2013,

@ MW “BHLIEHLE AR TZ8)” fgiit, ERE P RLE EREFBREZKA 2013 45
16 MK F) 2016 41 36 1~. 2 I http://www.stopkillerrobots.org/chronology/ .

@ MKRBEATLAZN, 2016 FAEERERSWHARTE: Report of the 2016 Informal Meeting of
Experts on Lethal Autonomous Weapons Systems (LAWS), 2016, http://www.unog.ch/80256EDD006B8954/
(httpAssets)/DDC13B243BA863E6C1257FDB00380A8S/$file/ReportLAWS 2016 AdvancedVersion.pdf.

@ AR e, BN RAEARRIT 2017 4F 8 AN 11 AZTMRe. B, 8 A
PRIZ BAS TR, 11 AR 20T 13-17 HANHZAT RS [ B 5 P A 22 75 « http:/www.unog.ch/
80256EE600585943/(httpPages)/3CFCEEEF52D553D5C1257B0300473B77?0OpenDocument

.53



DRELEEART A 2 A BF S48 4

AT R ERAE AN 20) RESEITT 1 Q%8 T 4 A S8 S B W
RETE AR H .

FEGELE, A 2017 4 DA 19 MEF IER IR BRI AL E A 2R
BRI, WEUENH, SR BTRRES. © AT, TR UhA L
fNEIROE, T KA R RS R AR D b Bt 3 B
WET 2012 A KL, BUE EERE A ERBIOMABAL ELKTHA
T ORI, EIOUR T A RALE AR 5 VI
EEEA, C RRBIE, SRR AR R . ok 2 ik
T ARREM BN EE I AR LB K, WA, BT
R E PRI IR ? AR, MBS REM%E S =ATTERA, B
BB G F R AR BB I SR MR, OVARTHI % 7 T LI B4, 30
IR

= WAE®: §EIRBEIETT AN
B g s P TR S R O 7 46 1 ST T 7 SR ) 4 R AR, ©

Rl g alas R KA PRREAE T IN AR X T B RS RS F
FPEHIPRRT S, B U T E R AT IR T, ¢ RONIX BB R

@ Frank Sauer, “Stopping ‘Killer Robots’: Why Now Is the Time to Ban Autonomous Weapons
Systems,” Arms Control Today, October 2016, http://www.isodarco.it/courses/andalo18/doc/sauer
Stopping- Killer-Robots.pdf.

@ Campaign to Stop Killer Robots, “Country Views on Killer Robots,” May 23, 2017,
http://www.stopkillerrobots.org/wp-content/uploads/2013/03/KRC_CountryViews May2017.pdf.

® Department of Defense Directive, “Autonomy in Weapon Systems,” November 21, 2012,
https://fas.org/irp/doddir/dod/d3000_09.pdf.

@ Robert Work, “The Third U.S. Offset Strategy and Its Implications for Partners and Allies,”
January 28, 2015, http://www.defense.gov/News/Speeches/Speech-View/Article/606641/the-third-us-
offset-strategy-and-its-implications-for-partners-and-allies.

® ZM: (EREHIEWRS) , dbat. ER7 Lk 2006 FhK.

© flan, PERERE 2016 FS0N CRrE H S A L) BIRE RSN, #BZKRT
B FaCas AL S s, e Bl B 32U RO AIE B HEAT AR 7 TR AT $2
%A . 20 “The position paper submitted by the Chinese delegation to CCW 5th Review Conference,
http://www.unog.ch/80256EDD006B8954/(httpAssets)/DD1551E60648CEBBC125808 A005954FA/$fi
le/China's+Position+Paper.pdf.

.54



e T A 2018 %% 2 4

W6 2% e A A L TRy W T) DAk B4 F o

R, “HERBERG” AL NEMIME . “ABOREE” LR (o
PLEE AT &+, ¥Eea MRS RA T CN “RBAET NS 58T IS
LT ER B RRIFRNE A e, © 2 A R RGOS AL =
X5 ERFEAALT . BN, 1515 « B2 (Peter Asaro) I\ A, HERZE RS E
ARLE CAREE HRE N LI E MR, TRE% (B3 &L ARE RS
T MRE R, © WA EEAME v, B P Ak e A AL e ] R 4R 7 5% 58 B AR
FEK < B (Christof Heyns) W “H ENLEARLT” (LARs) &SN “—Ff
PLEs N RS, —& a3, MIAETH N RAE ok — 5 TR 15 00 T e £ F14T
dHAR” o R ERRNGE RGN, “—DEHERZZH 8 NEPkE H PR &
AT LM kER 7 . C b, RERB RGN LB T TR
BITFIR AR ], AR L IR e S T 5 AR 45 R R S sl ©

iR E SORM A B B 1 3 R RA R EEARRHE. —RZmERTE, B
R E T NS 51N N M8 B 5005 EAEERE ), M5k BARE S IRBIAIK
AMBEHER RS . R BEABEEER RS 71, AR H TR i, e
. TSRS . XPITURHESERR ERERE “HEE AR T” MR OER—AZA
eI T RESS B E kB AZNLAS . Bk, RBRBEAEC & “FHIEHLEE AR T
Ba)” , RN EaTE B ElEE RGN IR R AR — ) X T &5
ME, FdE CRFFET RS T %832

TG, H BRI A 7 B 8 R R REGREE, 15 & SEbR
A RERA SR IERETE. %8 ke, WEIATE (R FD

@ Losing Humanity: the Case against Killer Robots, 2012, p. 2, Human Rights Watch,
http://www.hrw.org/sites/default/files/reports/arms1112_ForUpload.pdf.

@ Peter Asaro, “On Banning Autonomous Weapon Systems: Human Rights, Automation, and the
Dehumanization of Lethal Decision-making,” International Review of the Red Cross, Vol. 94, No. 886
(June 2012), p. 690.

® Christof Heyns, “Report of the Special Rapporteur on Extrajudicial, Summary or Arbitrary
Executions, ” A/HRC/23/47, United Nations, April 2013.

@ Noel Sharkey, “Automating Warfare: Lessons Learned from the Drones,” Journal of Law,
Information and Science, Vol. 21, No. 2 (December 2012), pp. 140-154.

©® BeE Ex A FaE RS R E SO “REAET N TGO RIS B bR (R
WAL o WIS MG EXEATE A ERES RGN RN http//www.unog.ch/80256EE600585943/
(httpPages)/8FA3C2562A60FF81C1257CE600393DF6,

.55



DRELEEART A 2 A BF S48 4

AR AN “Binth | 887 2 4. Filhn, SEZEE s R «HERE”
(Phalanx) TP RGREH HANAE R RES. PPAAFIFT S RIC I S-S 3540 KL,
RIS RS S R RE T EAL B B e R LA 20 22 90 AR <G
tt”  (Harpy) JTCAMLIJE T H#AIR) “RI&RIFE”  (fire and forget) 244, HulH
GBI AN 5 A P S itidfdss, oo AL B R IR SRR ik #hELE
AR XA B B Y 1T (Super aEgis 1D H 3 I REB AR L FAREANIZ
AR EFR, X — RS RGEAFERG BRI, RRAER P SilEER T
BT N TFRER . R s B A 8 R B RS T o A
RITIAE — e AT R ARAT & B s B0 0E Guls . HIXAE—R, B Filas &0 1)
H Aront SOl A AR HE o I s R e AL s s e &, B RER Oz AT
FARIA B EE 31T 5 R G0, 1% AR ME DATE % [ it it 14

T, —EEFMEEAETE 3 A RGN, BRI LR N TR e
. Flln, A% « PRk (Heather Rofd) HINJy, FaZhnLARRSIR H F s RFEAML
SUERERS B 3h T3 BRI ET SRR R T &, BB FUR& E EEMEE S, © hik
s, XA RIKEFRGER) FEFARD BIE R B bR, i
SIRFHIAPEEH ARSI R RS E R R MR E E P s, BER
GNIRERS “ BRARTE =2 S EAESS  JEIXERAR DL RO IR A, R RS
REMS R & & AT AR SEEIU I RBOR -+ A ER G EA B IR, HXSMETRA
U RN TE S T RER T AT RGMRN” « ¢ WU, XREE SCRAR M &
T H TR RERE, (B SARA TR AR ) e S T R LA R
IMIREA REEIESA L “HE" 7 FlE CRARTGE N E R MR AT ST 2 bR
o EZMARE « HiMa% (Robert Sparrow) &K, HFIEs RENAHLMGA— M HE
AR FE AR B B SR, AR — iy A2 RE A% PRI 2 8 JF408 b TR e 2 15 51 R i) N R
UM, B R A TR (HERDAREE MRERS. © %

(O Simon Parkin, “Killer Robots: the Soldiers that Never Sleep,” BBC, July 16, 2015, http://
www.bbc.com/future/story/20150715-killer-robots-the-soldiers-that-never-sleep.

@ Heather Roff, “The Strategic Robot Problem: Lethal Autonomous Weapons in War,” Journal
of Military Ethics, Vol. 13, No. 3 (November 2014), pp. 211-227.

® UK Ministry of Defence, The UK Approach to Unmanned Aircraft Systems, 2011,  https://www.
gov.uk/government/publications/jdn-2-11-the-uk-approach-to-unmanned-aircraft-systems.

@ Robert Sparrow, “Robots and Respect: Assessing the Case against Autonomous Weapon
Systems, ” Ethics and International Affairs, Vol. 30, No. 1 (March 2016), pp. 93-116.

.56



e T A 2018 %% 2 4

PGS TT B A DA REX AN E SR BT B, (AT klE (ML SR
RERITE ) ZL4 AT e B A 22428 ) i HE 2 1) 2 S s

FLU, Bt B 2 REE MRS R 0 B R A R AR A AR A M, IR 5%
BIF AR R BA R LIEANUAG], BUE K8 E LA & AR
THA ECT Bt A 2 (S E s MR eHE B, Ry IX e AL A 5L B Bz
TR, B 2D HOGRM (R RSYGEE) RENMTRA TR, W
FEFTER “ ANTEFR Y (in-the-loop) MBI, (HEEE IS H 25 5 441k
IR 1 23 0 18 DA S Bk S B A SR FAL S, Bk i N - T0K
Fit. EETZELE 2009 FREF—RIT O S, CANRERR BN AE
W AN AERE’ (on-the-loop) » RPN w8 AT 1JEAT & A,
N LR ReROR P AL 5 58 RE I ARV R AR R 8 2 58 bl S R SEFNAT 2, T
ABERNANN o ¢ BEENTTHOREE, HLASLEM I 2 s it 57 A4
BB 22, A AT BEME LA N TR IR R R A2 IE o 0T ZE A AR R SRt
WTHERR X 4> “ NAEIR L7 b2 “ AFEIRSL” (out-the-loop, EPEEsL bJo A FTAlL
FUSRIAR) W] e x aE R AT A N TR S e, PRt e
FRfE LR I R B B BT AR A, ALFET RO U T R . DR
B AR R 51 BSOS AR A B A4k, PTREFELAS H 32 88 ZE 4 T8 oA RO iR A v 47
i FAUEHER T “Boatk” $59E. BEBA THREBARMERPHME, 3
Bt iy sEs P e A R RISk B i, mtae B A& b AR AT 77 X
PR P (0 17 B4 1k, AR S AN T A S 4 i . ©

Bea, EONEZNR, B BB R A e 32 A R SR 4
AR o i fE] N SOR R AT IRRE, B 32 IER R G T R IR R A ) A
Wi, BROR AR S T IR, 51 I SRR A 22 4 56 38, & 2 11 5k s i o M SRl

@ 7£ 2016 F (R wH RS~ L) KT Hartk B FldS KA EX TR LW L, R
RAGIRM, HIERSCER “Sartk B Fula” AR, HAREARREANELZ &, K
IR T IR AR 1 UL ME . 22 0L Report of the 2016 Informal Meeting of Experts on Lethal
Autonomous Weapons Systems (LAWS), 2016, http://www.unog.ch/80256EDD006B8954/(httpAssets)/
DDC13B243BA863E6C 1257FDB00380A88/$file/ReportLAWS _2016_AdvancedVersion.pdf.

@ U.S. Air Force, Unmanned Aircraft Systems Flight Plan, 2009-2047, 2009, http://www.
govexec.com/pdfs/072309kp1.pdf.

(® Wendell Wallach and Colin Allen, “Framing Robot Arms Control,” Ethics and Information
Technology, Vol. 15, No. 2 (June 2013), p. 132.

.57



DRELEEART A 2 A BF S48 4

H AR RAR B AT o A 4 5 Dy (AR th B S s ) TR o S U I A 2 s 2
gt | EVEMBGER R BT B, SECEECE AR N B ZEk B RAR
MNERES s Rl To AR O 8 G O N A TR B EZ AR . AR las s i
PPN T8, XAMAER FRAAAE . Batdid, (X B B ek
HEB I FE PR, R B E R Ear v B 32 50as R ST R K8 7018 BN 2 42 )
TORFAE SRR L L RO ZE P20 ) i AR ANA R AR 0 EEORE TN E, fEH
ERASOBE S L DUA RS2, BER4EY % B SR 25 o R I 75 2R, il
AR N A UL — 25 L ZEAR G SR I AR R34 SR 4 T AT, @

= HHMEE®m: AIRBEENIZHNH

Btk B RS 2 LA 3 [ bRtk 2 000, AR KAREE R B HOu B Bl i i
e, FH8L b, X FERESEONE RO W LR PR — E . Bk
E, WAEERIHCEOMMEMIE IS R0 H PR F 125 .

B FZ BN SE 18 (consequentialist) MIHEWT 70, FKIFRIZIT AN G R
MM SENIEME Y] SE RS, R EmWaE X R 5 R ]
ReA BIEAEMYE . fEXH, B EMMPP R WA B F U8 iEA 25X 2 R

o “MRE T IR AR I SRR B JE BT S 0 TAVRIFE B WA M 425 H bR
ZIAICAK )7 5 © 3 X A SR C B g A S R R0 2 — o [ R T
Ny, 54 B R AR RGUAME LA X P BRI A G, AR AT RERS In~F R A T2 R
W BOA BT N 7, H U AR ZE 2 XA AR N G TR R AR
AT HIWT (i an 0 W T BE N G AT A S0, IC 06t R N BL AR 0 DL
WA, 75 R XS N P S R T B SRR B B R, © kA, X AR
DU AT A6 52 ) Ho Al Bkt o] DXl N B3R 2 8 2F 0 32 RPN B ey X331

O Edward Moore Geist, “It’s Already Too Late to Stop the AI Arms Race — We must Manage it
Instead,” Bulletin of the Atomic Scientists, Vol. 72, No. 5 (Auguest 2016), pp. 318-321.

@ (LU N+ = H H N LY A 295 T OR 9 [ B e b 5% 32 33 B BT AN SUE 15 (55
—UE Y, BN, (BOEF) SCATAE LN N HNESREL: hitp://www.icrc.org/chi/assets/files/
other/mt 070116 protl_c.pdfs

® Marcello Guarini and Paul Bello, “Robotic Warfare: Some Challenges in Moving from
Noncivilian to Civilian Theaters,” in Patrick Lin, Keith Abney and George A. Bekey, eds., Robot Ethics:
The Ethical and Social Implications of Robotics, Cambridge, Mass.: MIT Press, 2012.

.58



e T A 2018 %% 2 4

il N G AN AR A AR EAR O 7 N B (BN gEAT N B3 B a7 i A i AT B
PRPPRD , 55, XX 7 AT At R GUR L R 23R 5T 1)1 2 mT L A AN
R TR R BEAT HER AL AT AT, ABLA BN T BE KT AL XE DL A A
ZERWTT R AN T, A B RG] REIRZI AR 1 A SR
BEAR 1 e T A B IE DR RO S 0 T A RBURS I AR R i 25 903 2 L 1)
SR T B LR . B, R I I N SR A R I Lk, SR
fE “HFWIHH” ST T B2 AT R R REERGE, v, g
SN AT A B RIS . T E ERES RS (AT ANUELD B2
R TR TR, XA T R UE A 5 AT AR, IR
JE B IR KR AR KA o SEERIE 78 3, AHAEC T 20 FH i T 350 A B B 2 v 4T
i, RAHEBEHFEANER. © Rk, RERGE F ARG R EE 0
T2, AT RE 2 ORI 55 PR 1 e 4 PR B TR 3R, A ke R0 B Tl U SR S s TR
R ERRASAE 1998 “RAUFR T AR R AR AR K R B B KR T & 5, AN
HETGREAMIER “4TIF 7 —Fhargett, w2 & E ] AT B4 m A2 215
RSO N i RO RR A o 7 S 3R R R, R S ik 47 7 T 1) R SR oK T
1 R e A R B A A2 (5 &, S8 rh st m “wa” . ©
BEAk, H F s R G R SERR R A I 2 BB . B, SEZEAEMESh s Rt
B SR JE K — S B AR 2 3 AR RE 8 PR T A, B A AR Al A B
AV IRERIZOR . (HA MR, XA T B ERES IR A2 “BoRE s
MEBHRL” o N CZEZ” BiEREM “HaE” TA RGN LR ERERE,
B R E AR NI RN ZRRA TS, it By Bevt A 53 AR 5122 AT

@ Louis Klarevas, “The ‘Essential Domino’ of Military Operations: American Public Opinion
and the Use of Force,” International Studies Perspectives, Vol. 3, No. 4 (November 2002) , pp.
417-437.

@ James Walsh and Marcus Schulzke, The Ethics of Drone Strikes: Does Reducing the Cost of
Conflict Encourage War? U.S. Army War College Press, 2015; Michael Horowitz, Paul Scharre and
Ben FitzGerald, “Drone Proliferation and the Use of Force: An Experimental Approach,” Center for a
New American Security report, 2017, http://drones.cnas.org/reports/drone-proliferation-use-force/.

® United Nations Report of the Secretary-General, “Role of Science and Technology in the
Context of International Security and Disarmament,” A/53/202, July 1998, https://www.un.org/
disarmament/topics/scienceandtechnology.

@ Armin Krishnan, Killer Robots: Legality and Ethicality of Autonomous Weapons, London and
New York: Routledge, 2009.

.59



DRELEEART A 2 A BF S48 4

BEATRH T ER. Y R G kg R G L ST ST T ASRE R A TR R
R Wa it — AT A B B e KT 1) B BT R S 2 32 A1 55, XX
bl 18 o = By O PORG N S AN T2 A NPy SR D S8

B MIEZ U E L5518 (Deontological) JEH, HIRVEMBITNAG R
PRIITE SCHEN o M SCS5 1038 45 H R0 B 32 Qs AL PE SE 98 IX—HLAA A AL
ZEEEPEES NIRRT, HAT AR (MAZITANSER) miAiEEE, 20—
TiH R R E EIR T

—RTHERK . B F B RANZOREE T B . Rl s & e it s>
RE IR —B 42T, B T alEn R B HG i 50 N T 58 27 e A 58
HE LATTEIN 4 1 A3 f SR 7 st o IXRE — 3R, fRan s B 3 E s R gl T1E B A4
THERGE . B R 2 AT AN R, S80RM G FREGE R T HFR
PEEEFEAC R ik W R E iR, el )3 AR A8 R 1 ISR AR 1) TR o A 2 X — N
PR =X, BoitR A F RS RENHIEE . PUTEFES WSS, 21K
BAGAL, WL NS E ERGTANFEEE. © THE=EHNEY,
RIS T R 46 91 G TT ), XA RGAR B 3B SR S X FR“ 97
fEm” © BRI AAT AN — TR A R Aiktk. @

IR AN BR o ST )R 2 K FE R R A AR R G, AR
e )k A7 AE T R R ) ulas o BB A AT . I R BUZ T R I
A R, XU IR P Bk B 22 I G 450 [ T R AR T R i — 77, DR

O Robert Hoffman, Timothy Cullen and John Hawley, “The Myths and Costs of Autonomous
Weapon Systems,” Bulletin of the Atomic Scientists, Vol. 72, No. 4 (June 2016), pp. 247-255.

@ Robert Sparrow, “Robotic Weapons and the Future of War,” in Paolo Tripodi and Jessica
Wolfendale, eds., New Wars and New Soldiers: Military Ethics in the Contemporary World, Surrey:
Ashgate, 2011.

® Andreas Matthias, “The Responsibility Gap: Ascribing Responsibility for the Actions of Learning
Automata,” Ethics and Information Technology, Vol. 6, No. 3 (September 2004), pp. 175-183.

@ WA N HERASR SRR R L TR, OIS TUEZ R IR AL
Zir R ORI, W) DU ARSIk Y. B, feEE v UBEER T B TR RS “ 5 Bl
71”7 (blank check) , [FEXHAT HEREIHTI{T. SN Marc Champagne and Ryan Tonkens,
“Bridging the Responsibility Gap in Automated Warfare,” Philosophy and Technology, Vol. 28, No. 1
(March 2015), pp. 125-137. (HASAEZ AR — mIFARA AU s ERREE BA
I T OSBRI R AT A T, (A SR AR A R R, T LSt 2k A7 N i AR A £
WARERERTUE. [, B ERESRGME D BB 8ER T LOE TR — ERMRIEAN R, H
FEAE N GO DUARHH B 320088 R 48T REE AU I A Ja 2R
.- 60 -



e T A 2018 %% 2 4

FE AR B P4 5 B 50 Tl o 2O N S T RO BBURR T B A RS R
TEREAE D T2 AR 7 Bl it — AR T A RO - 2 id, A 2l
K CTT 2 A R B/, & PO 5 22 4 RIS T i A B o BIME RS 52 80 07
BA AT, CJ7 0 TR R 2 FRR (R 2R e SBUS A AT,
A B 28 T8 AAE B BE 77 9 B SR U 7K 5236 8 5 1) 2 SEARAN o IX RIS KRR I
RS AT S5 AR GUER R ISR ANS AR TE 1M 0, J5 5 EORAGARSCE N R % e R E
FAERA A Z BT RMR S5 ERT 5 7 L A3 50 Sl Py AL ZE 4T
2 B BE R R, (B B IR S E LI LT, BEAESGE
FEl P RS ARZE B 17 A 5 0O, A s SR ATTAN A B A 3 20 17 R )32 B AT AR B o oy 2
2k % sibr b, ARSI A DUR A S AL I, (A B i
HRAEEE IR R R B — P [ o 1E 02 [ BURF ¥ A2 L e 5 e« YRR s
(Mark Walport) Frift, “HlL&s=% > m e A B AL SR s ey I s A AR I i
Batb i 0, FEEIEEATOEIRS . 70 FRE, 3R ARt AR [ 47
NEZ BT SR IR BE JT AL B INAE 55 3547 iR 2 B RGBS “fw I o

AR MARA B E AR AR R NS N Z R EENAT Y, %
B e N B T A A 2 M. R i, ABRELB)I% R MR T R4 2% T
JE CANVE A2 DX U SR ARFR R U RISEART R . AU P Nz, e
R ARF RN B B O “EF” SONEE N SR BB D5 R o
AN YR S RAE S CERPF TS 2 TFERIE SO B9FER . 1072w 2 EA AR REAL
B RGO B e I, XA A BR LB R RGARTAT. © MR LB, ‘B
G NEYSEB RIGEIE T 7 o BN T SR TE AR i — A B EL )
MR AN, 2 iE RO NS AR -

@ Jeff McMahan, “The Just Distribution of Harm between Combatants and Noncombatants,”
Philosophy and Public Affairs, Vol. 38, No. 4 (Fall 2010), pp. 342-379.

@ Sarah Kreps and John Kaag, “The Use of Unmanned Aerial Vehicles in Contemporary Conflict:
A Legal and Ethical Analysis,” Polity, Vol. 44, No. 2 (March 2012), pp. 260-285.

® Mark Walport, “Rise of the Machines: Are Algorithms Sprawling Out of Our Control?” Wired,
April 1, 2017.

@ Peter Asaro, “On Banning Autonomous Weapon Systems: Human Rights, Automation, and the
Dehumanization of Lethal Decision-making,” International Review of the Red Cross, Vol. 94, No. 886
(Summer 2012), pp. 687-709.

® Robert Sparrow, “Robots and Respect: Assessing the Case against Autonomous Weapon
Systems,” Ethics and International Affairs, Vol. 30, No. 1 (March 2016), pp. 93-116.

.61



DRELEEART A 2 A BF S48 4

i EIR R, SR WA IR HE PR Y T BB . i, xP T EE
B LA X PR, A ANUYOHLEA S GNIBFEZ BPBAR . B, R OFRH
PEBRIZRFEM, AT REE BRI L, B RS X ) H AR G sl 5 Rkt S
PN AR (I RO ER AT R A R LT BT [ 3 s A R 1 4
J€, BROYX ST i X — A E TR 212 H 1 aas B R — € (B eI, 55
S RENE B4R G IR LA SRR . BRI IX — SR B R B REAE AR RS,
PRI 75 5 ) T AL S A R A, T AR E N R e
TR 10 4 B0 T AR Y U o A LR B AT 4 BT 15 8. R RE U
TR RO IZHT R LT N RINELERE ST, A%t B EEAS RSN B EREEEAR
PiEREIEAT — 52 BRI B 24 2 oA S FR e . ©

R, BURSCRFE A 2 RE 55 07 Tt ko B R R StET 1A, (2
XSRS RE— 0 R e mT BE PRl A% BE bl i i A DX 20 JEL U AR R L U S5 A HE U
TR LA A AR MEFE 7T AL R R R SR T Boin A, S oS B v B 3=
s A R I ZE B

W Ze2EE: A EREFEEHTRAKE

2 4 ) [ 4 P TR 10 B LR R ) 2 2% B8 B 2 % P (R 4 SR L%

O Ronald Arkin, “The Case for Ethical Autonomy in Unmanned Systems,” Journal of Military
Ethics, Vol. 9, No. 4 (December 2010), pp. 332-341.

@ Ronald Arkin, Governing Lethal Behavior in Autonomous Robots, Chapman and Hall/CRC,
2009, http://www.doc88.com/p-2146925595970.html.

@ H¥HEMREREN T EESHED, RGN ERLIEN, RIAARAARER, ©
ZUHIE T NIzt o FERXAERIARAE T, HLas R AR 24500, Ik AR HEHIRE
Z: ), Bernd Carsten Stahl, “Can a Computer Adhere to the Categorical Imperative? A Contemplation of
the Limits of Transcendental Ethics in IT, ” Paper Presented at the International Conference on Systems
Research, Informatics and Cybernetics, Baden, Germany, 2002

@ SN, UK EESETE B TE GBS P AN 1SSt S b 5 i A AR e 5K ),
H AR TGRSO i b R R, 5l S W AESE IR B SRR DR E
SE B RSB R ST G L7 . 5L Andreas Matthias, “Algorithmic Moral Control of War
Robots: Philosophical Questions,” Law, Innovation and Technology, Vol. 3, No. 2 (December 2011), pp.
279-301.

(® Wendell Wallach and Colin Allen, “Framing Robot Arms Control,” Ethics and Information
Technology, Vol. 15, No. 2 (June 2013), pp. 125-135.

- 62 -



e T A 2018 %% 2 4

S B [H BRAR RALUTIIC, 24 R VI AR AR W] Rt 25 S I A o ZESRNT
B 3 B3 R R I ABR B NN A, XSRS 2 51 K B K A & 56 48 . R ILA 7
X SR RAGMATR T M, FAEE FAT AR EE S TR fa ks T A .

B, B ERAER A LR ZE & EIRT CREATE - LB ANUR NI,
WHTATA, i 90 ANEXK A EH TN E B RE ARG, HPRETLA
B I ZEH RHLE LU E 2005-2013 AFE] A 1/20 IIRZEF 2 1/3. A FE =
3 2021 FEAFRT AN Z AL T 940 12270, © BEFEHTNEE K2R
%, TN ZE N FGAE R R T SRR T 55 75 2, 1 — ELX S 3 B T
E R E R HE), ARG RS N T REE B s . R B, &
A NREHERA TS TE AL B Rt S e TE AT A B o BRI R TR L 2
i 2 RS AN S IR R B AR, XS IR 9 A A & S FE T B R
NG E] R KR E R ) S HEEEkIs. © SN, mTATERER
J& S ZE o B RAE A R R COF UG, 2R 1Y BOEAMUR T geailidi b 1 8
INEERGE, &0 RAE SN EFAIRA TR . A5 b gd. “aiy
TR R AT E, N RIS 2K P —— CRER) B,
KA W bR 28 ] BAT PR A, MR NS RS E AN
@

Hok, B 3 st B Br i R I 2xt b i g ma 2 /bR ITE PN 7T o 55— Fhsg i
SEEIR RIS AR B Sy o VAR DASR, AXERAERIS A2E 1 B LR A 2 — 76 T K [ [ AT
P PRI AR BB o IX PR EL IR SR T I T B S e — T EE— B AR L Rvr i — i A
EE R R )T MR N BRI R, TN R a3 4 R 128 A H &
SRURFESLIE (SRR ). (RBEHE) vz, i () 38 38 B AN RS S MR RE IO R B 1
H 25 248 K TE N LIRS (7 BE 9 SR I 48 1k R4 T g . @ X e (i 4
AR B G A FEAR 1 AR BE R (R Mok TR, DTG Ko 5o )l s J st e

@ Scott Shane, “Coming Soon: the Drones Arms Race,” New York Times, October 8, 2011.

@ Michael Boyle, “The Race for Drones,” Foreign Policy Research Institute E-Notes, January 26,
2015.

® Heather Roff, “To Ban or Regulate Autonomous Weapons,” Bulletin of the Atomic Scientists,
Vol. 72, No. 2 (March 2016), pp. 122-124.

@ Kris Osborn, “Swarming Mini-Drones: Inside the Pentagon’s Plan to Overwhelm Russian and
Chinese Air Defenses,” The National Interest, May 10, 2016.

- 63 -



DRELEEART A 2 A BF S48 4

e BBk . HT R IE NI AR R “ ANDURIRAE e B AT (g, R F XA
Heaext (205 NG=lesilh, i Hi4E 7l R a e ReAs it dhae /s, sevs ik
SEEM PR R O XTI E AR LR E ORI, TR A%
ML TE . Bl PR AT B 3k AT RE 1 HL I TR R RE 0 K i T e AL BT IR
BB, ARG BRI AT TR B AR IR N BN ARS8, R BRI B e
B, SRR — R R T B BB . S R SR & M
JTMl e R s i ) B IR SR Bl v AR ST RA A PSR, R BORACT BEER
B TXNC . BEIRAEE R A EOR . MO, AR R B 45
[ 2T e H S oK 32 20, B B RS RGP R R E “ &
B EIRE G N DR, TS # S LRI RERL M EERR . A
o AN HI 59 SO BUOE 2 S W RS, B ERE AT RE Y E PR R
B2 AN E MERIANES e 1

R, A EESIETTRE SRR I . ] B BRGSO RR, EXATA
AR BE AR R 1ve) T A5 FH X S AR R AR A S T B8 0+ et Rl [m] 32 5 o 941, 7
2012 fEf— SRR, B RS A IR e AL, R DL s B
Rt AT, (RS 5t R dvE. © MAE 2016 4FJE, 6 I NI
PRI ST IN 5] 1 NS IR AT, — 51, B X B A s ZU S LR A H
R AR SR T . PGSR HIRI . BRI E R IRIEI, T, XL
AT BB B H A 5 HER AT AT 9 0 SR Bl an el eI U R A R %
KAINIIAT o A 2 00As 2 1 BEAE DT AR 55 RO B 0 iR (015 5 R B A B i
B, W REN A NP 5K TR) 22 4 HAh T, SEATIL, X T4 B b T Bonf B 7k
RAMBEZFIMNE, BERSRRILTHAMEARSIATE, Ba] RS %4
M) 2 PR B e AR B K ] A ek 14 e 5 B0GS G FE SR S ™ [ (4 [ S it 7 55

O Michael Mayer, “The New Killer Drones: Understanding the Strategic Implications of
Next-Generation Unmanned Combat Aerial Vehicles,” International Affairs, Vol. 91, No. 4 (July 2015),
pp- 765-780.

@ David Connett, “Trident: Nuclear Deterrent under Threat from Underwater Drones, Expert
Warns,” Independent, December 26, 2015.

® Robert Work and Shawn Brimley, 20YY: Preparing for War in the Robotic Age, Washington
DC: Center for a New American Security, 2014, p. 33.

@ BBC News, “Hezbollah Admits Launching Drone over Israel,” October 11, 2012, http://www.
bbc.com/news/world-middle-east-19914441.

- 64 -



e T A 2018 %% 2 4

READE R T . © Ah, B 3R R A ER 5 0 AN A B AT
EH O AR A SO A Dl T I AT Re e s e B, R e AWLAE AT A
GRS, 1B B NARBHARTE ) TP A S . . SR AT
A, © TRIRETT RE S B RS G035 S AT (8]

wJa, AEEFAT A OUHZ R 3 LD vl 5e B4R H8 2R elds, MRk
TR A F R RN S —HEH . B RS ER LR & A B N ERMN
FAE, T H— 28 NG N 25 IR BRA IR M B AIK AR IR 5XAT o I FF SR TE SR R 5%
AT T, BSOS FEA KR FR, AR DRI R |
B 7 B AT AR 55, P 5 7 75 BRI 2 047 AU 4 UL AC . 56 [E
PR R AE 2011 SETREFEFDT 7 — &40 T K R i 28y, SR % &
A8 F I T B 2 080 T AL SR EVd AT 28 . SR BB K MSE &, AN
M 23T A5 T RS A JE AN R A LT Seeh . © () 32 s R sh R i 2 o T
REIE B —EMRIERE L. #4E « X$E (David Hastings Dunn) {E#gH, “HEZ
FHEAEHY 2t FOREAE R AN R4+, A #e S8 R Fhalas s oA+ (3%
RIS ED KB, LA AR FRik 4 T BO BRI B, 07 22 2 4 240
TS 47 . C Bk, - NER, SN RE E BRI EARVEAAEE K AT
AEFH, RSB KRG 3 SR SERAT A, 58500 [ B 2 1 i 14 & Sy ©

BBIX 22 4 S FLSAFAE, (HEAT R Oa 2smsl, DL T Lt 5
FECE N DARR 1A REE G e 2 71X — sl EAFAESE VI 2 SB[ B I o X 48 i S5 4R
S BRAE DL JUAN 7 1 -

B, bk ge e RS AE HABBOR USRI REARLE ,  T7 X L8 A0Sk ) 45 25 2 1) 1

@ Michael Boyle, “The Costs and Consequences of Drone Warfare,” International Affairs, Vol.
89, No. 1 (January 2013), pp. 1-29.

@ WZRARCARIE T ZER MR AT ANAE 518 2 BERLEEMEFF, 20, Mary-Ann Russon,
“Wondering How to Hack a Military Drone? It’s All on Google,” International Business Times, May 8§,
2015, http://www.ibtimes.co.uk/wondering-how-hack-military-drone-its-all-google-1500326 .

® Doug Bolton, “Terrorists Could Use Drones to Attack Planes and Spread Propaganda,
Government Security Adviser Warns,” Independent, December 6, 2015.

@ David Hastings Dunn, “Drones: Disembodied Aerial Warfare and the Unarticulated Threat,”
International Affairs, Vol. 89, No. 5 (September 2013), p. 1243.

® Frank Sauer, “Stopping ‘Killer Robots’: Why Now Is the Time to Ban Autonomous Weapons
Systems,” Arms Control Today, October 2016, http://www.isodarco.it/courses/andalo18/doc/sauer
Stopping-Killer-Robots.pdf.

.65



DRELEEART A 2 A BF S48 4

% M ARAE E bRt S TR L W FEIX— 5 b, 4SRRI T IREF IO BIE. ©
S AS T _ER R AR, AR Ak ANy B O T T e B e
PO ERJZ T AR RN H 25 SR e e 1R B A it 1 S R e R 48 s X
T AR RE M (0 ST MR 46 52 B )2 9RYE 5 M 03 R 0 4 A i AR OS BE A
O RE R A 2 TR AL 37 S BUE R I o Bz, WA A [RIAE AT RE D [ B A 2
Wk A A, © BRI, BRI K DA AR T RO IR I IR B
FEARARA P 100 28 SR BEAT A5 2 03 IO S 135 80, (E s FERA P A 2% ety Cg il
S0 PR SR B M e ) B D B, O 5 AR, 4 A ) 4 o T AT
HIAEVE— BT iz pe @ B B2 B T 4% 28 AT TS 045 T3 L,
(B 28 PRI RRAG L VEHERD . BREARIES . EBRPRET o . e LAESEHHOR
T BT R 22 2 BE NI SRR Z 5 T Xof 3K 5 AR 3 6 ) ZE 42 R AR 2 4 XS A
AT A4 Lh CRHXTEGS ) 224 XU Ay 2l HE Sl B 32 o 22 s 42 o gl 0 SR T I 5K
BEITRISRT o 1901268 25 8] AT H LR AR K S ME PR 5, e e — T RE AR A2
X R BRI R RA BN A9 72 2 b AN T [ Bk (2R AR JEU, - K
TR 5 BT E b B KRR I T o R U, AT NARTEAE T 38
RIS e AT B 3], DU Gl LRy R — @A o, Mot ER
wRGIIR LR 2 2%, PUONE R N8 £ SGE O 2 ka8 S 4t 1 S 4y,
[ RE B0 1 S RGUER 7 LR AE . ©

O MxmE, “MKIREE” (cyber weapons) X — iSRS A, FNHAR L
— AR, FEARE A AT T o e A BT DA N o (LA 00 28 3 AR PR il N A% ] 26 5 omes
R F, MLt Beie 51 K YRR B A IS, J6T M4 i3 R E BRI R R
Wi % . 2 L Tim Stevens, “Cyberweapons: An Emerging Global Governance Architecture,” Palgrave
Communications, Vol. 3 (January 2017), pp. 1-6.

@ Lucas Kello, “The Meaning of the Cyber Revolution: Perils to Theory and Statecraft,”
International Security, Vol. 38, No. 2 (Fall 2013), pp. 7-40.

® Erik Gartzke, “The Myth of Cyberwar: Bringing War in Cyberspace Back Down to Earth,”
International Security, Vol. 38, No. 2 (Fall 2013), pp. 41-73; Thomas Rid, Cyber War Will Not Take
Place, Oxford: Oxford University Press, 2013.

@ Christopher Ford, “The Trouble with Cyber Arms Control,” The New Atlantis, Fall 2010, pp.
52-67; Thomas Rid and Peter McBurney, “Cyber-Weapons,” RUSI Journal, Vol. 157, No. 1 (February
2012), pp. 6-13.

© EE XSRS E E RS RGERR LI T R A, B R NI 1 E bR A TE
F EMSR e A S0E 2 A R8s R 4. 2 )L Owen Bowcott, “UK Opposes International Ban on
Developing ‘Killer Robots’,” The Guardian, April 13, 2015,

- 66 -



e T A 2018 %% 2 4

Fk, B RS [ AT A R 0 S i sl aT REX b BRI . B
SREARANAE AT A 32 A R T I 250 4 1 22 UK, (ELA 18 2 I e s 13 B
BB W AR T 5, IR B A E S RS MR ok 0 T E AT K
R, B 3 A RE S U L AR AN 2 5 0 A % S AT B I AT BE I 0 A B
71, BEINPATAESS H0 TR T o Ry Tl A2 A A A H RS Ao 228 2 B D e A R 9 o
BTG OL T, B B AT LR B s A . REAT L2458
RS TR TR . BT ST B ANLUROBAT B, FEAT R RA R IR L
%, V(A Py RO R T S AT R R R B . A A
BRI TR I AR T AL A S PR AR 1 T 445 3 P A e R A .
T NN AT B AE B AR IR B T, 2 sl B2 M/ A BURFI “ N7
i EMEICICT T 0N bR AL, FEIE . DA AR E K0 TN B
WA, LT AT LS ) C7 05 TR AL 1 R S s AN e, O A
BE, A B R A 22 A AU, T RS RE 8 B O 2R AR Ak ) e, SESAE
FERY o A 2R AT B X CRel R BORIL S B 50 H#Ezh Z & 12 i 1 B
X U E A T AR AN b

e, BRI A ERE A E KSR, B g o E i sE.
Bt B E E RS HAR S 5V E LMY WAL, A2 E NIRRT
RN SR EY DR B B AR B BSOR 22 25 B FH 5 i 7 B2 2 RE AR i
WOt SCHE, BIAESRE . e, fEEX AR RIEE K, 1R To A thi
W 2 PR o T ZE RS 4 T BRI A AR — R, R PO A A S B
AIRNIBEGRALL, el 737 ] e SN PR AL 5 AR A B e s AN i o, xt

(O The Bureau of Investigative Journalism, “Drone Warfare,” https://www.thebureauinvestigates.
com/projects/drone-war.

@ Patrick Johnston and Anoop Sarbahi, “The Impact of US Drone Strikes on Terrorism in
Pakistan and Afghanistan,” International Studies Quarterly, Vol. 60, No. 2 (June 2016), pp. 203-219.

® Kelley Sayler, et al., “Global Perspectives: A Drone Saturated Future,” Center for a New
American Security, http://drones.cnas.org/reports/global-perspectives/.

@ Andrea Gilli and Mauro Gilli, “The Diffusion of Drone Warfare? Industrial, Organizational,
and Infrastructural Constraints: Military Innovations and the Ecosystem Challenge,” Security Studies,
Vol. 25, No. 1 (February 2016), pp. 50-84. X+ B &y #H AR Z MRS, H 7S N Micah
Zenko and Sarah Kreps, “Limiting Armed Drone Proliferation,” Council on Foreign Relations Special
Report, No.69, June 2014,

.67



DRELEEART A 2 A BF S48 4

VP2 R 20 B bRk U RS BV A R AR AR, SRt B R 4
TIRR 2 EE A FRAEER, B EAT AR 5 XA BT, S AN %
RAGHEHRIE, IERBIWEES. ©

Pk, B as MR KRB K R BVF 45 [ B 4 Al AROBT Bk (2
ABLSENET 5, A ERSIZ XA IR aas . K2 A &, A
FEL M — B (B AR O R] BE S BU R I HA R s BoR A 1e
FOSEARAAE, T LK RS P 0 S ™ B JRE A 1 SR AL 6 o 30— 20 B 9 [ R4 B
HERSFERENEZERNR, £ THEARRRSRAME. NMeR#eclr
NG, I REPAT SRR IR AR 55, IR ANUAER I B ERE DA R K
AR IR SR A 22 A g A 0 TR . R B AR AR A o — AR 2
SE TR 2 S FA FE S RO — ik, EEORVER . SRR B S B s K
JERBIH] . AEERZE, BRI A EPULENE T AR R T B a1 E,
EAEILSE b A 1 3 00 2 22 20 it RO A7 3 R R o

& AERBESEFN = AERA

B 3 s T A P i A SRAG UE 25 EIRE, 2t R A m U LL BN (HAA
X ) ELE SO B bR A2 R BT IR, #E— 2P 1 R SE AL R JE A AR A1
YT, NEFRE, ZIRRIERMRAGEAR DM ERLSER, AMRHNEREIEA
LRI R IR H A e, HRREAR 9 R X -

MR B IR > Ml DUE Y, B2 B 3R a2 I DU B B 2 SR 808,
FE G R X R RSEAT E TERI VRS, A 15 2 XA A E 1, O RS B
TR FE LR EE R R 0T A a8 % &R H SRR
Y, RANMEKRET, RS E ERER RA R, HX KRS
MUATIR MBS, NLHE AR LR AR =, UETEHRREE LTS
PRER AN T3, ihulas R 40 A AT k€ M B AR B AR B (1 72 B AR 2%, XS

(O Brian Jackson and David Frelinger, “Emerging Threats and Security Planning: How Should
We Decide What Hypothetical Threats to Worry About?”” Occasional Paper, Santa Monica, CA: Rand
Corporation, 2009.

@ Irving Lachow, “The Upside and Downside of Swarming Drones,” Bulletin of the Atomic
Scientists, Vol. 73, No. 2 (February 2017), pp. 96-101.

.68



@855 2018 %% 2 i

I AR R B e R AT & oA R o Bl B R aEE R R ALY, B
FRALAG LN B, BENE 1A T NS, B AR
A A o To VRO A, # o 3 Tk N T8 B8 B A SR BOR A e A 2R 0 T3
fi, XA LR EAR KRR ROV A GRS, EEAR
Al L3 e LASE LA 205K & o AR, AR 5% B 32 m A% B 2 4= f i i) 73 5,
1B A2 B 5 X AN B 5 1) SR e Ji Ja SR AT TRAOR R JT 1) S ix i ae . s
s S AT M A F, B RS FE R IR IR E N R, B
H UL H R RATY AL TP AN BT AR 2 b IR B A A ] L RE R
— PR P e, R R R KR R e A R R R R T
TAE [ Pt 2 3R AT 3 ORI R R Y)SeAT B, B AR R UL R
M ABLSE .

MAR B, BUTEGR SIEMEBUA IR o€ B 320l F & P U 58
Bl HERESFEZEH SOy B2, FEIERKRHEEEmESE. WA
T BRI AEA 2 RRE MR IR RVERE N X IR R PR BOR 28 2 N FH (G BRI,
TESE AR Bt 2o 4% F B Es R R AOWEIT . H il 32 il as FE i 3R sl & 2 D
BT, GINARBIRHAME KA ETE, £ 8 ERSEEST, o
O FIREARCRE R N EBL FHLES, B I — E TR OOIAR BRI 5 34 R MU B Ak 75
1. FBLET, CARETHEKZIN, U542 LAHES) A 382 42 ik sk
TR MR LU S —RBUTBUA K71, FA 8 RATAE AR 32 22 [ R IS A
a THRAIH IR USSR DL, B RS A i 2T — D HERE, AU
TIEMEE S R Ut R, B B R A 2 U8 ERAS 28 HIBh /.
fap R, B ERSE S M H RS 2D =T & R IEE PR, KAl
FEE H TS 1 REH IR SEILZE S [ 320X — ) B IR BRI R EEE
BA A IR S B AT =R | R I 22 4 XU RE % S 2 LE

@© AHifE « &L (Brad Allenby) A, TR THONEAR 22K ITHARE T =44
RIS, 88— R VO HARA B TR, 58 AR EARIE R GRS, 5=
MERMGEBAR NIt 22« Z5F . BURFERERN . 5 =N RSO T JC o W e, vF
ZHEARP ARG WA R W THE — U FTRETAR Y . 2 0 Brad Allenby, “Emerging Technologies
and the Future of Humanity,” Bulletin of the Atomic Scientists, Vol. 71, No. 6 (November 2015),
pp. 29-38.

@ Denise Garcia, “Future Arms, Technologies, and International Law: Preventive Security
Governance,”European Journal of International Security, Vol. 1, No. 1 (February 2016), pp. 94-111.

- 69 -



DRELEEART A 2 A BF S48 4

BRAESTERT . © SRR, SRR A BSOS Rk [ R A A
FER kS £ DUBEBOA AR, ATSHFASM. AEEHE: RS E
B A5 SRR ST BL G X EOR RERS SR L e R 22 035, okt T 30t
() SE4r MBS INEL,  XPHR R SR B S BR AT sk 2h o ©
VA Ei=Hs P S IR Wavec R & el T Vi 7 Wl O At A D TTP e vl R i 72
TR ZE A Pl A I P2k 20, BEE IR AR e, ke B &
S IR A RN AZA 1k, son He A T AT IR GE o X AR SR 20 AT gt G i e B E s
FE - BAAE . BATE— RPN AR, X ) B R A 50 A O M B
DRI 223K B PR AT RETE B o 57 —FPE A S A RABISEA RN “HiL”
RS AR R 1R SR AT, O LT, AT AT AL A
LB AT e i BRSO e i) 3 A A R BOR W A I RE ) 4528
B EAT UM o B, I SRIA) AT AR R ) 2l as i AT eI, X B AR
ZEEH N A 55 [ By A AR R0 DA R RS o (H RS R AR sm B PR L0 52, Bl e AT e
B AP RS RAE 2 R A, IXFh 2 5E FETERE A4 2 KRRt ANMREE. 55 =Rl
U 2 R K B TR P, A SE A LR “HLBAR T o @ Ay s
B X R AR IR, P2 R SRR 3 aGEs b Uy R o (H RIAE I A 87
T 75 AR AN 5y o DR 27 [ 5500T 75 WY AT RE X e AR OR 28 48 e R X AR TR )
2y 7EEBRET b, X AR RS B E AR A SRS R A
PR BHIRE, JaPIMIE I 2585 ] sethigie KT IR AR g, (HEs
BUXMEBARR RIS “ R, WANHRAERTA FER s s LR E 2R, &

© 5L, e bidii « DA (Nicholas Marsh) 411248 1 [ 32 s 42 4% ) B4 15 14 79 T 4% 14,
—RIBRT ¢ H A RTE IS, R U A AN A B RS R A AT AR
WA, BRSSP A S b BRI BOR 5B BOG IR B AT TS, EEE S A ERASE
HIA] P H. 22 A KU A2 35 AR, A9 A G 20 Bl A 7 E s B rh A I AN A ) B S 1) T A
Z: ) Nicholas Marsh, “Defining the Scope of Autonomy,” Peace Research Institute Oslo (PRIO)
Policy Brief, No. 2, 2014,

@ Brad Allenby, “Emerging Technologies and The Future of Humanity,” Bulletin of the Atomic
Scientists, Vol. 71, No. 6 (November 2015), pp. 29-38.

® Gary Marchant and Brad Allenby, “Soft Law: New Tools for Governing Emerging
Technologies,” Bulletin of the Atomic Scientists, Vol. 73, No. 2 (March 2017), pp. 108-114.

@ Frank Sauer, “Stopping ‘Killer Robots’: Why Now Is the Time to Ban Autonomous Weapons
Systems,” Arms Control Today, October 2016, http://www.isodarco.it/courses/andalo18/doc/sauer
Stopping-Killer-Robots.pdf.

.70



HEE5HE 2018 £ % 2 4

BT 5 2 [ AU e O T
B, AFRBEELEEEFRAI T SRR AR —BEE, BTSSR,
FRIREN A2 TCyA B, (X B R 25 5] RE A2 42 3Rk 22 4 v BRI 3 2 i S T i 2 2 I
PRl [ 3R AT R b o % 48 [ il be N AR AR 22 4 MM T, (H SO R 78 [ 5

1T OUHRRIED Z 181725 2 05 1 22 4 BUnh AHESD SE B PR I 18 Tt . 0 3=
A RS S R R P A e AR A IR AR G, (BLRIRE, SRR B ANH e PE A 45
MNATIAE AT S2 368 FE B T 520 = 3 AR 3G iR

>~ 4w

B LA ART 7 FEh R AW S| 7 EERE i 20, EaH #
& SR RCE MBI ATE . EEFERET, B R RS A
BRI RS EONT 1, ABAE 2 A UREN I AE DA 2 BRI (I ERARAT 2N . H ATAH

X R iR HL LSRR ZE A A R, Sl AR o ] P 4 5 sUR3E — P Bt 4kt B £
“PLEART” BEBTE . BEARSEFUE A % A3 RARMESE I, b Ry, T LA

B RE RN HES AN G140 32 i 28 il BERE , $R SR T AR IR 26 % B 2 AR i B A T

W E T = B, RS Y AR R A NARARTE, R B A S ELA A
FMCAD 3, CAEAELES B By iR 2 R [RI , ARAR S o FE il SO vy s AR i3t
B, #—PRE TR REE L.

BB, BT R B T R R B S RE AR AR, 2
K B AR TR TRHE A (VR AT, JBE A T8 A B8 T A 04
LA, FER R T RN 1 I EI 0 18 RIB A R LR 50
¥

B, RN RETT LM AR STk R AL, [RIPRE A 3 R R R AR,
RBATIEA I RFAR B ALBOR Bz —. 7

A58 27: 2017-07-13)

(4= 8. 2017-10-22]

TAEE: 7 4E])
O 255« F5/K:

CHNZERERDS N TR RERORY  [9€] (&Rt 4R) F3e, 2017 4
4 H 24 H, http://www.ftchinese.com/story/001072308#adchannellD=2100.

.71




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [481.890 680.315]
>> setpagedevice


