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Chapter One
Autonomous Weapon Systems, Human Dignity and International Law
I ntroduction
. Problem Statement and Propositions

This dissertation attempts to contribute to thewgng legal and philosophical debate
concerning the design, development and employmeidtioal autonomous weapon systems.
Much of this debate speaks to two fundamental atated problems: 1) How, if at all, can
states and non-state actors use lethal autonomeapons in accordance with international
law? and 2) When an autonomous weapon system gakeman life, is that killing a violation

of human dignity?

For the purpose of this dissertation, | define Gaaimous weapon system’ as a ‘weapon
system that, once activated, can select and engagets without further intervention by a
human operator:’ In addition, this dissertation will focus (mod} its attention on autonomous
weapon systems that have the capacity to infltblaleforce because such autonomous weapons

present the most complex and contentious legah@ordl issues.

This dissertation contributes to the scholarly dela/ describing a new framework to

consider the relationship between human dignitypoesibility? autonomy and international

Y A Carter,‘Autonomy in Weapons SystemsDepartment of Defence Directivénited States of America,
Number 3000.09 (21 November 2012).This definition ‘includes human-supervised autonomaveapon
systems that are designed to allow human opertdarserride operation of the weapon system, butsesdact
and engage targets without further human input aftévation.’ Ibid, 13 — 14. The U.K. armed forces employ a
more cognitive-based definition of ‘autonomy.’ e&eding to U.K. military doctrine, an ‘autonomoustem is
capable of understanding higher level intent andation. ... As such they must be capable of achgetire
same level of situational awareness as a humam’‘adtomated’ or ‘automatic’ weapon system, however
one that, in response to inputs from one or monsa@®s, is programmed to logically follow a pre-defil set of
rules in order to provide a predictable outcome.

2 The whole of our common morality, observed Isdilin, presupposes the notion of responsibilitjly
Intellectual Path,’ inThe Power of Ideadd. Hardy (ed.) (Princeton University Press, 20@0@0.
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law. It uses technology to illuminate some of skrengths and weakness of international law

in modern time$. | make the following four propositions:

1. As the speed of operations of autonomous weapdemysicreases, the use of
these weapon systems will undermine the opporamitor, and the value of,

human reason and thinking;

2.  When the use of autonomous weapon systems underriieevalue of human
reason and thinking (i.e. personal autonomy), tifiev¢x of human beings by
autonomous weapon systems will constitute a vatatf human dignity and,

therefore, international law;

3.  The use of autonomous weapon systems will underthia function of law and

the application of law;

4.  The design of autonomous weapon systems must &avnterdependent, ‘co-
active’ design in order to reduce the speed ofrartmus weapon systems to a
velocity where individuals can i) comply with lavn (particular international
humanitarian law and international human rights)land (ii) ensure that human
reasoning and judgment is available for cognitiuactions better suited for

humans than machines.

In order to support these propositions, this diasen examines a common assumption
and three related omissions evident in the acadéterature concerning lethal autonomous
weapon systems. The (incorrect) assumption isitmabrtant questions about the lawfulness

and morality of autonomous weapon systems dependefinitions of semantic standards

% “To be master of any branch of knowledge, you mmaster those which lie next to it ....” O HolmeBhe
Profession of the Law,’ iSpeeches by Oliver Wendell HolngBeston: Little, Brown, and Company, 1896), p.
23.
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about their design and use. Furthermore, thel légaature does not contain clear
explanations of the technical characteristics aamphcities of these weapchs.In addition,
the literature fails to incorporate a more founoiadil review of the concepts of human dignity
and the function of law, and their relevance tcoaamous weapon systems. Much of the
literature also omits an important discussion alibet pressures of speed and time on the
development and use of autonomous weapons, asawalliggestions for the kind of design

that might address these issues.

As autonomous weapon systems communicate with et#wdr and engage targets
within microseconds, the delegation of power andpoasibility for war-fighting from
humans to machines inevitably must increase. Thexel conclude that it is the speed of
autonomous weapon systems, and not their autorimnyse which presents the greatest
challenge for the protection of human dignity, thection of law, and the duties imposed by
international law. | argue that the crucial qumstabout the design, development and
employment of these systems is not whether a huonanmachine should make the decision
to use lethal force. The essential question istwdrethere are certain responsibilities of
human reasoning that we should not delegate to imesh The central thesis of this
dissertation is that the delegation of human residity for complex, value-based judgments

to autonomous weapon systems erodes human digrdfycansequently, international law.

* To date, one of the strongest efforts to fill thjap is P Margulies, ‘Making Autonomous Weapons
Accountable: Command Responsibility for Computeiiged Lethal Force in Armed Conflicts,” in J Ohlied()
Research Handbook on Remote Wari@terthampton: Edward Elgar Press, Forthcoming 2016

® In this sense, ‘responsibility’ refers not only poocesses of accountability, but also to obligatito act
formatively toward society, when we have the resgulity for establishing, changing or taking stefus
preserve particular forms of social order,” inchglilaws, agreements institutions and social arnzeges that
shape human relations. L Fuller, ‘Freedom — A Ssted Analysis,” 68Harvard Law ReviewJune 1955),
1305, 1308.

3



II.  Historical Background

Weapon systems ‘are as old as warfar@he Chinese, for example, presumably invented
the simple but innovative foot stirrup in the fiftentury A.D. and it was carried to Western
Europe by the eighth. Prior to the introductiontloé stirrup, warriors sat precariously on
their horses and risked a fall from their mountheéime they slashed or lunged at their
enemy’ The stirrup permitted a powerful new system afsk, rider and the sword, spear or
lance that he carrietl. The new technology provided additional latergdort to the person
in the saddle and bonded horse and rider into latifig unit capable of unprecedented
violence: ‘[t]he fighter's hand no longer delivdrthe blow; it merely guided it. The stirrup
thus replaced human energy with animal power, amdensely increased the warrior’s ability
to damage his enemy. Immediately, without prepayasteps, it made possible mounted
shock combat, a revolutionary way of doing battleThe introduction of this ‘alien military
technology’ in Europe also led to dramatic sociahriges such as the development of

feudalism and ‘the seeds of chivalfy.’

Like a mounted warrior from pre-medieval times, adern foot soldier is also a
‘weapon system'* ‘Rifles,’ for example, ‘are as good as the memowpull the triggers.

Each soldier must consider his weapon in the sagig &s he considers his right arm;

® A Roland, ‘Technology and War: A Bibliographic Bgs in Meritt Roe Smith (ed.Military Enterprise and
Technological Change: Perspectives on the AmerkEaperience(Cambridge Massachusetts: The MIT Press,
1985), pp. 375. Historians of technology defingstems’ as ‘interacting components coordinated bgramon
purpose — intellectual, economic, political or atheT Hughes, ‘Convergent Themes in the Histofyoience,
Medicine and Technology’, ZPechnology and Culture3 (July 1981), 550, 554.
" Without the assistance of stirrups, riders neesleensive training in how to grip the sides of #mmal with
their thighs. V Hansom\ War Like No Other: How the Athenians and Spartamsght the Peloponnesian War
(New York: Random House, 2005), p. 223.
2 L White, Jr.,Medieval Technology and Social Chari@xford: The Clarendon Press, 1962), p. 2.
Ibid.

19 |bid, pp. 28 — 38. Similarly, the introduction of fmens and artillery transformed inter-state warfare,
economic relations ‘and the capitalist organisatbarms production.” F Braudelapitalism and Modern Life:
1400 — 1800M Kochan (trans.) (New York: Harper & Row, 1978),291. For a discussion of the ‘underlying
connections between military developments and badiange,” see M HowardWar in European History
(Oxford: Oxford University Press, 2009), pp. 94-115
' G Corn, remarks at ‘Autonomous Weapon Systems w, LEthics and Policy,” Conference at European
University Institute, Academy of European Law, 2@drifh2014.
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together they are a tearf.’As rifle technology advances, soldiers chang@ thetics so that

the system functions more effectivéefy.

Historically, ‘battle’ for the common soldier anldet system that he represented was
often a series of myopic, small-scale scenariosvileae fought by their own rulé$. Infantry
actions, for example, were ‘the sum of many combéatmdividuals - one against one, one
against two, three against five.” Thus, it is not surprising that, as part of @d/idescription
of the efforts by United States Marines to occupy island of Iwo Jima during the Second
World War, military historian Max Hastings observdt ‘ ... all battles break down into a

host of intensely personal contestg®..’

During the nineteenth and twentieth centuries, hamnethat truism already had begun
to changé’ The development of the machine-gun ‘put into liaads of one man the fire-
power formerly wielded by forty*® New kinds of heavy artillery, ‘perhaps the degsi
weapon on the battlefieft? in World War I, made long-range shelling a crugiart of
combat strategy. Prior to the start of the baifléhe Somme on 1 July 1916, for example,
U.K. and French forces stockpiled nearly three iamillartillery shells that fed a seven-day

(and night) bombardment of the German lines, betloeefirst infantry soldiers climbed over

12 3 Weller,Fire and Movement: Bargain-Basement Warfare inffhe East(New York: Crowell, 1967), p. 133.
13 Howard, War in European History, p. 102.

14 J KeeganThe Face of BattldNew York: Penguin Books, 1976), p. 47. B Mitdh@d.), The Battle of
Maldon and Other Old English Poerfisondon: MacMillan, 1974), pp. 28 — 38.

13 bid, p. 100.

16 M Hastings,Nemesis: The Battle for Japan, 1944&rper Perennial, 2007), p. 277. Similarly, timg in
the nineteenth century, Prussian Field-Marshal @én€ount Helmuth von Moltke observed that in war,
‘everything must be individual.” ‘Letter, 11 Decbker 1880’ inT Holland (ed.)Letters to ‘The Times:" Upon
War and Neutrality with Some Commentédew York: Longmans, Green and Co., 1914).

" In 1862, a military theorist opined that the ‘meanf destruction are approaching perfection witphfiful
rapidity. The Congreve rockets, the effect andation of which it is said the Austrians can nagulate,—the
shrapnel howitzers, which throw a stream of caniagefar as the range of a bullet,—the Perkinsnstgans,
which vomit forth as many balls as a battalion,—wilultiply the chances of destruction, as though th
hecatombs of Eylau, Borodino, Leipsic, and Water@ve not sufficient to decimate the European raBzson
de Jomini,The Art of WarG.H. Mendell and W.P. Craighill (trans.) (WestmoU.S. Military Academy, 1862),
pp. 48, <http://www.gutenberg.org/files/13549/135493549-h.htm#ARTICLE_XII>.

¥ Keegan, The Face of Battle, p. 232.

¥ Howard, War in European History, p. 104.



their trench-tops and into no-man’s lafid.As time progressed, with the development of
increasingly mechanised armoured forces during @Wékar Il and the Cold War, the
common soldier experienced a steep ‘reduction sfdtatus to that of a mere adjunct to

machinery, the software’in the system.

Today, in the twenty-first century, this trend dooes and at a faster pace. The
United States Department of Defence, for exampleat$ the virtual and anonymous
environment of cyberspace as a new domain of warfsubject to offensive and defensive
military operationg? Furthermore, one third of essential US militaiscraft and ground
vehicles presently deployed should be unmafthedd ‘military robots’ — controlled by
computer software code that we call ‘artificial @ligence’ — may outnumber manned
weapons systems by 2030. The F-35, the next generation jet fighter plaakmost certainly
will be the last manned strike fighter aircraft {keS.] Department of the Navy will ever buy

125

or fly. The technology for fully autonomous offensiveapons systems is available and

2 |bid, p. 216. During this bombardment, the alliesdife500,000 shellslbid, p. 235. This extended artillery
attack occurred despite the fact that the Britisth Brench enjoyed a 7 — 1 superiority in infantoynbers. M
Middlebrook,The First Day on the Somme: 1 July 1§L6ndon: Penguin Books, 1984), pp. 75 and 78
2L Keegan, The Face of Battle, p. 340.
22 W J Lynn, Il and N Thompson, ‘The Pentagon’s NE€yberstrategy,” Foreign Affairsl October 2010,
<http://www.foreignaffairs.com/discussions/news-a@wents/foreign-affairs-live-the-pentagons-new-
cyberstrategy> accessed 15 August 2012. Dr. lde&thrrison Dinniss describes the cyberspace doasia
medium where anonymity is the norm and distance pmoimity are largely irrelevant.” ‘Participanta
Conflict — Cyber Warriors, Patriotic Hackers ance thaws of War’, in D Saxon (ed.)nternational
Humanitarian Law and the Changing Technology of \@iden: Martinus Nijhoff/Brill, 2013), p. 252.
% J Beard, ‘Law and War in the Virtual Era’, 188nerican Journal of International Lav@ (2009), 409, 413.
The United States military presently operates @600 remotely-controlled unmanned aircraft systemd
over 12,000 unmanned ground systems. B Hoaglaidnning the Next Unmanned Air Force: Developing
RPA Pilots of the Future’, Policy Paper, CentreZat Century Security and Intelligence (August 2013), 1
24 A Krishnan,Killer Robots: Legality and Ethicality of AutononsoWeapong$Surrey: Ashgate Publishing,
2009), p. 88.
% S LaGrone, ‘Mabus: F-35 Will Be ‘Last Manned Sérikighter’ the Navy, Marines ‘Will Ever Buy or Fly,
U.S. Naval Institute News, 15 April 2013, <httpe{ws.usni.org/2015/04/15/mabus-f-35c-will-be-lastamad-
strike-fighter-the-navy-marines-will-ever-buy-osl.
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in use today® The increasing computerisation and impersonaisabf the modern

battlespace relegates many soldiers and commatuersreadjuncts to the software

The legality, benefits and dangers of autonomouspare systems are the subject of
current debate amongst a relatively small but gngwaumber of professionals including
military personnel, scientists, diplomats, ethiigiolicy-makers, philosophers and lawy&rs.
As Professor Schmitt observes, autonomy in consbsiill ‘in its infancy.”® Thus, the focus
of this dissertation will not rest on the militalgchnologies of the past but on the present and
future use of the computer-guided machines thajemeral terms, are known as ‘autonomous
weapon systems® The great challenge for weapons developers, myjlifrofessionals,
government officials and lawyers for the remaindkthis century will be to ensure that the

design and use of autonomous weapon systems aetbrohternational law.

This dissertation, therefore, primarily is what lamuel Kant called ‘a history of future

times, i.e.a predictivehistory.®> As a predictivdegal history, it attempts to define the

% For just one example, see B Farmer, ‘BrimstonétisBr Missile Envied by the US for War on Isil’, €h
Telegraph, 1 October 2014, http://www.telegraplukimews/uknews/defence/11133680/Brimstone-British-
missile-envied-by-the-US-for-war-on-Isil.html; ‘Bnistone,’ Royal Air Force,
<http://www.raf.mod.uk/equipment/Brimstone.cfm>.

2" This trend will only increase. In the words ofrecent U.S. Army Public Request for Information on
unmanned Systems and autonomy: ‘[w]ith the continamployment of increasingly sophisticated forcés o
unmanned systems, there will be an ever-increadiepand for new, efficient, innovative and effective
technologies.” ‘Request of Information (RFI), - Uammed Ground System Technologies,’” Solicitation Hem
W15QKN-15-X-6644, Department of the Army, 12 Novemnb 2014,
<http://www.fbo.gov/index?s=opportunity&mode=formei=core&id=27b1076773e46c0980eed74168730906>

% gee for example, B Docherty, ‘Losing Humanity: Tbase Against Killer Robots,” Human Rights Watch &
International Human Rights Clinic (Harvard Law SohdNovember 2012), 1; P Singélired for War: The
Robotics Revolution and Conflict in the®2Tentury(New York: The Penguin Press, 2009); B BoothbyowH
Far Will the Law Allow Unmanned Targeting to Gof2’'D Saxon (ed.), International Humanitarian Law #rel
Changing Technology of War, pp. 45 - 63. A bhet helpful summary of the debate is J Thurnhehg Taw
That Applies to Autonomous Weapon Systems,” IASIL Insights, 4 (18 January 2013),
<http://lwww.asil.org/insights130118.cfm>.
29'M Schmitt, ‘Autonomous Weapons Systems and Intenal Humanitarian Law: A Reply to the Critics,’
Draft Current as of 2 December 2012, United Sti@gal War College, 24.
% The President of the International Committee @ Bed Cross describes autonomous weapon systems and
cyber weapons as ‘new territories’ requiring engaget with states to determine how these weaponhtrbig
used. P Mauer, remarks at Leiden University @all€he Hague, 22 May 2014.
31| Kant, ‘The Contest of Faculties,” in Hans Regsl), Kant's Political Writings(Cambridge, Massachusetts:
Harvard University Press, 1970), p. 177, emphasigriginal. Although the word ‘history’ most ofteafers to
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international legal contours (i.e. the lex lata) thie design and employment of new
generations of autonomous weapon technolofiedll law is based on the allocation of
responsibility® Thus, as part of a review of the implicit chafjes for the application of

treaty and customary law to these new weaponsainae whether humans should retain
their responsibility to think and reason about ctemgand sometimes contradictory) value-

based decisions.
[1l. TheCurrent Debate
A. International Law and Autonomous Weapon Systems

Technology plays a crucial role in the developmenftinternational law?® As
weapons technology advanced over time, so hasnatienal law evolved to restrain its

characteristics and use. For example, during armed conflict, it is prdtéed under

an account of past events, the term can also meeongass ‘acts, ideas or events that will or capsithe
course of the future; Iimmediate but significant pemngs.” ‘History,” Dictionary.com,
<http://dictionary.reference.com/browse/history>As Professor (now Judge) Crawford observed: ‘hystor
happens forwards. History happens day-by-daylaritime Dispute (Peru v. Chije(Verbatim Record) [14
December 2012] ICJ [12] <http://www.icj-cij.org/daat/files/137/17230.pdf>. With respect to new waap
technologies, one commentator observes that ‘weaegepoint in history where we can see into theréuof
armed conflict and discern some obvious points effieture technologies and developments are goirslyéss
the current law of armed conflict.” E Talbot Jems&he Future of the Law of Armed Conflict: Ostris,
Butterflies, and Nanobots,” 3dichigan Journal of International La® (2014), 253, 256.

32 study and analysis of challenges in internatidaal with respect to changing weapon technologies ar
common. For reflections on the current and futiase of autonomous weapon systems, see N Bhutal.et. a
(eds.),Autonomous Weapon Systems — Law, Ethics, Pdl@ambridge University Press, 2016) and the ‘2015
Meeting of Experts on Lethal Autonomous Weaponge3ys,” Convention on Certain Conventional Weapons,
13 - 17 April 2015,
<http://www.unog.ch/80256 EE600585943/(httpPage SADBE22EC75A2C1257C8D00513E26?0penDocu
ment>. In the context of cyber operations, see d¥in$tt, ‘Rewired Warfare: Rethinking the Law of G&yb
Attack,” International Review of the Red Cro§2014) and P Margulies, ‘Sovereignty and Cyberaéks:
Technology’s Challenge to the Law of State Resgilityi’ 14 Melbourne Journal of International La{2013),
496.

% C Droege, ‘Get Off My Cloud: Cyber Warfare, Intational Humanitarian Law, and the Protection of
Civilians,” 94 International Review of the Red Crp886 (Summer 2012), 533, 541.

34 C Picker, ‘A View from 40,000 Feet: Internationaw and the Invisible Hand of Technology,” EZ&rdozo
Law Review(2001), 149, 157.

% See inter alia, the ‘St. Petersburg DeclarationdRecing the Use, in Time of War, of Explosive Rniles
Under 400 Grammes Weight,’ 29 November/11 December 1868,
<http://www.icrc.org/ihl/INTRO/130?0OpenDocument>daonvention on Prohibitions or Restrictions on the
Use of Certain Conventional Weapons Which May BeerbDed to Be Excessively Injurious or to Have
Indiscriminate  Effects, Protocol on Blinding LaseWeapons, Protocol IV (13 October 1995),
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international humanitarian law to use weapons, gatdges and material and methods of
warfare of a nature to cause superfluous injurymmmecessary sufferirg. Indiscriminate
attacks, including ‘those which employ a methodnoeans of combat which cannot be

directed at a specific military objective,” are anful >’

Today much of the debate about autonomous weastamnsg focuses on the question
whether it is lawful (and moral) to develop and ldgpautonomous weapon systems that will
exercise lethal force without human involvemenbouwersight?®® Human Rights Watch and
the International Human Rights Clinic (‘IHRC’) atarard Law School have argued
strenuously that lethal autonomous weapon systéimsié be banned because they will be
unable to fulfil the requirements of internatiofaimanitarian la®’ and international human
rights law?° and, when they fail to do so, will create a lacimthe ability to hold individuals

accountable for violations of international I&tv.

In response to Human Rights Watch and the IHRC,hikt Schmitt and Jeffrey

Thurnher argue that a ban of autonomous weapoermgstis unsupportable as a matter of

<http://www.unog.ch/80256EDD006B8954/(httpAsse$f{BF2782F711A13C12571DEO05BCF1A/$file/PROT
OCOL+IV.pdf>.
3% Art. 35, Additional Protocol |, 1977 to Geneva ol | Additional to the Geneva Conventions of Ailgust
1949, and Relating to the Protection of Victimdrdkrnational Armed Conflicighereinafter ‘API'). This rule
also constitutes an obligation under customaryrtigonal humanitarian law. Rule 70, ‘Weapons dfaure to
Cause Superfluous Injury or Unnecessary SufferilgRC Customary International Humanitarian Law $tud
<htpp://lwww.icrc.org/customary-ihl/eng/docs/vl_cblhapter20_rule70>.
37 Art. 51 (4), APIL. This rule also constitutes apligation under customary international humanitariaw.
Rule 71, ‘Weapons That Are by Nature Indiscrimiffat€RC Customary International Humanitarian Law
Study, <http://www.icrc.org/customary-ihl/eng/dods/rul_rule71>. The phrase ‘means of combat’ galher
refers to the weapons used while ‘methods of congsaterally refers to the way in which weapons ased.
ICRC Commentary to art. 51, API, para. 1957, <Httpvw.icrc.org/applic/ihl/inl.nsf/INTRO/470>.
3 M Wagner, ‘Autonomy in the Battlespace: Indeperiye®perating Weapon Systems and the Law of Armed
Conflict,” in D Saxon (ed.), International Humamitgan Law and the Changing Technology of War, pp-922;
K Anderson & M Waxman, ‘Law and Ethics for AutonousoWeapon Systems: Why a Ban Won't Work and
How the Laws of War CanAmerican University Washington College of Law ResedaperNo. 2013-11
(Jean Perkins Taskforce on National Security and)La
% Docherty, ‘Losing Humanity,” pp. 5, 30 — 36 and 488. Human Rights Watch is part of an international
consortium of organizations dedicated to achievdngan on ‘killer robots.” See Campaign to StopleKil
Robots, <http://www.stopkillerrobots.org/>.
‘0 B Docherty ‘Shaking the Foundations: The HumanhRigmplications of Killer Robots,Human Rights
Watch and International Human Rights Clirfldarvard Law School, May 2014), 25.
“1 B Docherty, ‘Mind the Gap: The Lack of Accountétyilfor Killer Robots,” Human Rights Watch &
International Human Rights Clini@April 2015), 25 and 37.

9



law, policy and operational good sen&e.’Schmitt and Thurnher contend that nothing in
international humanitarian laper sesupports a ban on autonomous weapons and, indeed,
ban on these weapons would deprive militaries @hlaable tool forcompliancewith the

law.*®

Similarly, William Boothby concludes that, depergl on the capacity of the
technology, the employment of autonomous weapotesyswill be lawful, at least in certain

situations**

Past and present officials of the International @uottee of the Red Cross (‘'ICRC’)
acknowledge possible advantages in the developraedt use of autonomous weapon
systems. When he was President of the ICRC, Jdetlbnberger observed, cautiously, that
a ‘robot could be programmed to behave more etliGid far more cautiously on the
battlefield than a human beinQ.’” Similarly, Professor Sasséli, no stranger toaians of
armed conflict, notes that ‘weapon systems whicmalobase the use of force upon an ad hoc
human decision offer the advantage of a greatesilptisy of respecting international

humanitarian law*
B. Human Dignity and Autonomous Weapon Systems

Lawyers and philosophers make a legal/moral argtitheh human dignity is violated

when an autonomous weapon (i.e. a machine) takesnan life. Peter Asaro, for example,

*2M Schmitt & J Thurnher, ‘Out of the Loop: Autonoms Weapon Systems and the Law of Armed ConfHct,’
Harvard National Security JourngR013), 231, 233.

“3bid, pp. 243 — 265.

“4 B Boothby, ‘How Far Will the Law Allow Unmanned figgeting to Go?’ in Saxon, International Humanitaria
Law and the Changing Technology of War, pp. 57+ 2.

5 ‘Keynote Address,” International Humanitarian Lawd New Weapon Technologje34" Round Table on
Current Issues of International Humanitarian Law,anS Remo, 8 September 2011,
<http://lwww.icrc.org/eng/resources/documents/stateimew-weapon-technologies-statement-2011-09-
08.htm>. ‘Only humans can be inhuman and only hubr@ngs can deliberately choose not to comply with
rules they were instructed to follow.” M Sass&liutonomous Weapons and International Humanitatiaw:
Advantages, Open Technical Questions and LegaksssuBe Clarified,” 90nternational Law Stuigs (2014),
308, 310.

“% |bid, 311. This argument presupposes that it is ptessibbuild autonomous weapon systems that are as
accurate as the average soldier vis a vis thettaggeules of international humanitarian lawid.
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explores the moral question ‘whether computer, nm&chr automated process ought to make
these decisions of life and death at Hl.He contends that it is immoral to kill withouteth
involvement of human reason, judgment and compa&3ioTo enjoy dignity, persons must
receive respect and respect (Asaro claims) incladesason or reasons when the rights of
persons are violated. Since autonomous weaporiskiNilin response to mathematical
algorithms rather than reason(s), Asaro argues les#n we permit a machine to make

decisions about the taking of human life, we vieldtat person’s dignity’

Similarly, Christoph Heyns, the United Nations Spke&apporteur for Extrajudicial
and Summary executions, contends that the ‘flipgifiéiving a dignified life is dying a
dignified death.” For Heyns, death with dignityh&ther in an armed conflict or law
enforcement situation, requires some degree of huthaught in the determination of
whether to exercise lethal force: ‘Machines carfathom the importance of life, and the

significance of the threshold that is crossed wééfe is taken >

In chapter four of my dissertation, | argue tha tonclusion of Professors Asaro and
Heyns that the use of autonomous weapon systemakeéchuman life constitutes a violation
of human dignity is correct. However, the rati@enéthat they provide in support of their
conclusion — that we should focus our concernshendignity of the victim of the use of
lethal force — is flawed. Instead, it is impottéam observe that as the technology advances,

autonomous weapon systems will engage in hossiliitad law enforcement activities at

7P Asaro, ‘On Banning Autonomous Weapon Systemsn&fuRights, Automation and the Dehumanization of
Lethal Decision-Making,” 94nternational Review of the Red Crp886 (Summer 2012), 687, 699.
48 ||

Ibid, 708.
49 P Asaro, ‘Human Dignity and Autonomous Weapon &yst’ Presentation to Conference Autonomous
Weapon Systems — Law, Ethics, PgliEyropean University Institute, Academy of Eurapdéaw, 24 April
2014.
0 C Heyns, Presentation to Convention on Certainv€otional Weapons Meeting of Experts tethal
Autonomous Weapon Systems, 16 April 2015, p. 6,
<http://www.unog.ch/80256EDD006B8954/(httpAsset8®4331AFF45728BC1257E2D0050EFEQ/$file/2015
LAWS_MX_Heyns_Transcript.pdf>. Heyns also arguest if the decision to take human life is removeahf
the responsibility of military officers, their digy as well is violated.Ibid.
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speeds measurable in miliseconds. As the velamfitputonomous machine actions and
reactions increases, the role of artificial inggice will expand as the space for human
thought declines. Humans — even those ostenSibihe-loop’ or ‘on-the-loop’ - will be
unable to discern the development of bad ‘decisiopg&utonomous machines and, crucially,
to intervene to change those decisinsThis dynamic will obstruct the development of
sound human judgment that arises from opportuniteshuman reflection on one’s own
experience and that of others. Such an evolutyoretreat is an implicit rejection of the
value and autonomy of thieving human person, which constitutes a violation of aom

dignity.>?
C. The Function of Law and Autonomous Weapste8\s

In addition to discussions of specific internatioregal rules, a more foundational
review of the function and application of law arit relevance to autonomous weapon
systems is necessary. The fact that the use gbamsaoccurs within frameworks of legal
norms? reflects the importance of law in sociéfy.Descriptions of the function of law are

myriad and often emphasise the use of law to maimeler in society® This dissertation,

*1 Michael Schmitt and Jeffrey Thurnher suggest tiffatture combat may ... occur at such a high tempatt
human operators will simply be unable to keep updeed, advanced weapon systems may well “create an
environment too complex for humans to direct.” utf the Loop: Autonomous Weapon Systems and.ave
of Armed Conflict’, 238. (citing P SingelVired for War The Robotics Revolution and Conflict in the®21
Century, New York, The Penguin Press, 2009, p. §j28ting Thomas Adams, Colonel (Ret), U.S. Army).
2 Renaissance writers commonly understood man’suenipility to understand ideas and to act upon his
judgment as his ‘real dignity.” H BakeFhe Image of Man: A Study of the Idea of Humagny in Classical
Antiquity, the Middle Ages, and the Renaissaidew York: Harper and Row, 1961), p. 299. Picolalel
Mirandola, for example, warned that humans shoalgen‘through slothful inaction to lose our powéreason,
that faculty by which the mind examines, judges arghsures all things.” G. Pico della Miranddlxation on
the Dignity of Man(1486), <ttp://en.wikipedia.org/wiki/Oration on_the_Dignitgf Marp.
> A ‘norm’ is the meaning of an act by which certdiehavior is sanctioned, commanded, permitted, or
authorized. H KelserRure Theory of LapMax Knight (trans.) (Berkeley: University of Clalinia, 1978), pp.
5-6.
** For a discussion of how law, including internatibfaw, comprehends and regulates human behawer, s
Kelsen, pp. 31, 33, 71, 320 and 325.
%5 See L FullerThe Morality of Law(New Haven: Yale University Press, 1964), p. 1@ function of law is
‘to subject human conduct to the governance ofsti)leJ Finnis,Natural Law and Natural Right§Oxford,
Clarendon Press, 1980), p. 268 ('...law brings d&€inj specificity, clarity and thus predictabililgto human
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however, adopts a more flexible approach exprelgejurist during the last century: ‘... it
is the objective of law to carry out tlaeljustment of rightbetween [persons] and between
[individual] and sovereign according to the ideddad purposes of the stat&.’ This broader
view permits a more inclusive analysis of the usautonomous weapon systems by multiple
societies and cultures with different expectatiand understandings of law. Consistent with
this definition, the function of law must also indk the adjustment of rights between states

when disputes arise between them.

Humans ‘deliberate’ (Aristotle’s term for the preseof thinking and reasoning) about
matters that are in their pow&r. Autonomous technology, however, forces persans t
relinquish this power of deliberation and decistona maching® If law’s purpose is to
facilitate the adjustment of rights between humaimdps, then we must understand how the
employment of lethal autonomous weapons will imphaman ability to make these
adjustments. Will the benefits of delegating impot responsibilities — such as reasoning
and determinations about the use of lethal fotceautonomous machines outweigh the price
of forfeited human ability to apply law and adjusie rights protected by law? This
examination of the relationship between the fumctblaw and autonomous weapon systems

is absent in the literaturg.

interactions, ...."); R MaclveiThe Modern StatéOxford: The Clarendon Press, 1926), pp. 289 —(X9fer is
the foundation on which life builds, and order isgarious and hollow until international law is @res!’).
% C Clark, ‘The Function of Law in a Democratic Seigi’ 9 University of Chicago Law Revie(@942), 393,
400 (emphasis added). Clark explains that in deatiocsocieties, law can be used to avoid the kofdsdious
restraints and inhibitions found in autocracidlid. Importantly, international law envisages thetection of
individual interests, or natural rights, and notlyorights resulting from a positive legal ordéBarcelona
Traction, Light and Power Comparf$eparate Opinion of Judge Morelli) Limited Judgink®J Rep. Part llI
[1970] para. 2.
> Aristotle believed that humans deliberate abodsemther than means. We determine a desired tilgjer
outcome and then consider how and by what meat®iild be attained. AristotlBlichomachean Ethic®V D
Ross (trans.), Book Ill, p. 5. ‘[E]xcellence inliberation involves reasoninglbid, Book VI, p. 7.
8 Author interview with Gianfranco Visentin (Headhutomation and Robotics Section, European Space
Research and Technology Centre, European Spaceyddaordwijk, The Netherlands, 4 November 2013.
*90n 15 April 2015, the organization Article 36 maalbrief reference to this issue in its remark&ie®oMeeting
of Experts onLethal Autonomous Weapon Systesponsored by the Convention on Certain Conveation
13



D. A Misplaced Assumption in the Literature

One common assumption in the legal and philosophiegature is that the important
guestions about lawfulness and morality of autongsneeapon systems can be resolved by
agreement on semantic standards about their desigruse. These standards are usually
expressed as ‘appropriate levels of human judgnwertheaningful human control’ over the

use of force by autonomous weap8hs.

For several reasons, the application of phrasels ascappropriate levels of human
judgment’ and ‘meaningful human control’ to autormm weapon systems is problematic.
First, obviously these constructions are open ttipie interpretation§! For example, in its
statement to the 2015 Meeting of Experts on Lethabnomous Weapons sponsored by the
state parties to the Convention on Conventional W/eg, the Government of Israel observed

that:

‘delegations have made use of various phrasesrirejeio the appropriate degree of
human involvement in respect to lethal autonomoaapen systems. Several states
mentioned the phrase “meaningful human controlSeveral other states did not
express support for this phrase. Some of themgthtathat it was too vague, and the
alternative phrasing “appropriate levels of humasigment” was suggested. We have

Weapons: ‘[m]achines do not make “legal judgmentsand “apply legal rules.”
<http://www.unog.ch/80256EDD006B8954/(httpAsset3)B1C078D81748CC1257E290046E3E7/$file/2015
LAWS_MX_Article+36_IHL.pdf>.

% professor Beard uses the phrase ‘effective exeddisuman judgment.’ J Beard, ‘Autonomous Weapont
Human Responsibility,” 4&eorgetown Journal of International La{2014), 617, 621.

®1 Jason Millar, an engineer and ethicist, obserasthe active involvement of human beings in tineation of
autonomous systems will not necessarily equatengahingful human control.” Presentation to Conienon
Certain Conventional Weapons Meeting of Experté @thal Autonomous Weapon SystebisApril 2015, p. 5,
<http://www.unog.ch/80256 EDD006B8954/(httpAssets®BA421E67D230FC1257E2F0033E690/$file/Jason+
Millar+-+Meaningful+Human+Control+and+Dual-Use+Tedhogy.pdf. Furthermore, the Government of
Poland recently suggested that the undefined conmiefmeaningful human control’ should be extended
include ‘meaningful state control’, i.e. evaluatimgeaningful human control’ ‘from the standpoint sthte’s
affairs, goals and consequences of its actionsésdhtation of Poland to Convention on Certain @otienal
Weapons Meeting of Experts onLethal Autonomous Weapon Systemd4 April 2015,
<http://www.unog.ch/80256 EDD006B8954/(httpAssetslFDEE48306133F6C1257E31002BA329/$file/2015
LAWS MX_Poland_characteristics.pdf Nevertheless, highly-specific restrictions alsan be problematic
because technology can be developed and/or reraabsig avoid the prohibited specifications. Ppélgvist,
‘Systems Approach to LAWSs: Characteristics, Congitlens and Implications,’” Presentation to Convanibn
Certain Conventional Weapons Meeting of ExpertsLethal Autonomous Weapon Systed¥ April 2015,
<http://www.unog.ch/80256EDD006B8954/(httpAssets¥BI8F445271A6BC1257E280041B71C/$file/CCW _
LAWS_Appelqgvist.pdf>.
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also noted, that even those who did choose to husephrase “meaningful human
control,” had different understandings of its meayf?

Disagreements about the ‘meaning’ of ‘meaningfuhhn control’ are not difficult to
surmise. Does the word ‘meaningful’ refer to theman who exerts the control? Or does
‘meaningful’ refer to the result of the actionsaf autonomous weapon system or systems
during a particular attack, operation, or milit@gmpaign? In the context of armed conflict,
should the term ‘meaningful’ also subsume consitmia of military necessity and/or

military advantage?

Secondly, phrases such as ‘appropriate levels ofanujudgment’ and ‘meaningful
human control’ are not legal standards and, indbasle no basis in international law. A
focus on these terminologies creates a confusisgagtion from the more fundamental

questions concerning the legalities of autonomoeapons?

Third, an emphasis on semantics ignores severabriamt dynamics that affect the
use and/or abuse of autonomous weapon systemshaol are not examined carefully in the
legal and philosophical literature. For example technical aspects and capacities of these
weapon systems naturally affect their relationskiithn human beings and with international

law. Will the perception of ‘meaningful human catchange if the technology varies? Do

®Government of Israel, 2015 Meeting of Experts bathal Autonomous Weapond5 April 2015,
<http://www.unog.ch/80256 EDD006B8954/(httpAssets)BABFOE02AA39EAC1257E29004769F3/$file/2015
LAWS_ MX_lIsrael_characteristics.pelf Unhelpfully, the Government of Ireland endorsedstandard of
“effective human control’ over lethal autonomousawen systemsnd the standard of ‘meaningful human
control.” Statement by Jacqueline O’Halloran Bé&girs to Convention on Certain Conventional Weapons

Meeting of Experts on Lethal Autonomous  Weapon Systems15  April 2015,
<http://www.unog.ch/80256 EDD006B8954/(httpAsset2ZB823A66B1036DC1257E2900475E27/$file/2015_
LAWS_MX_Ireland_Characteristics.pdf>.

% W Boothby, ‘Possible Challenges to Internationahtnitarian Law,” Presentation to Convention ont&lar

Conventional Weapons Expert Meeting obethal Autonomous Weaponsipril 2015, pp. 3-4,

<http://www.unog.ch/80256 EDD006B8954/(httpAssetstb2401231649FDC1257E290047354D/$file/2015
LAWS MX_BoothbyS+Corr.pdf; The U.K. Government has stated that ‘internaiohumanitarian law

provides the appropriate paradigm for discussiBtatement to Convention on Certain Conventional fgaa

Infformal  Meeting of Experts on Lethal Autonomous Weapgns April 2015, p. 2,

<http://www.unog.ch/80256EDD006B8954/(httpAssetSBF996AF7AD10E2C1257E260060318A/$file/2015
_LAWS_MX_United+Kingdom.pdf>.
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cruder forms of autonomous technologies alwaysirequore control to be ‘meaningful’?
Or, if a highly sophisticated autonomous weaportesysis available, will minimal or no
human control suffice, as long as the overall tesulmeaningful’? To begin to address
these questions, chapter two is a typology thatrde=ss the different kinds of autonomous
weapon technology now in use and/or being develdpethe future, and the implications of

this technology for human control.
E. The Subject of Design

The subject of ‘design’ speaks to a third importantission in the literature about
autonomous weapon systems. The semantical ‘si@sidavout ‘appropriate levels of human
judgment’ and * meaningful human control’ reve#ld about the challenges faced by persons
and/or machines in understanding their environmant] each other, particularly during
armed conflict and law enforcement activities whéine need for human judgment is
constantly shifting* A better approach would be to focus more of thieate on the design of
autonomous weapon systéthand apply a vision of autonomy referred to as dtiva

design’ or ‘human-machine interdependence.’

In particular battlespace circumstances, succersd (@mpliance with the law)

depends on neither the ‘superior’ technology na thost sophisticated equipment, but

% The form and substance of communications betwesnahs and autonomous weapon systems may also
evolve in ways that are difficult to foresee toddyobotic scientists have observed that, as inierscbetween
humans and robots increase, the two entities hegdevelop their own language. Professor Luc Ste€kn
Big Ideas of Artificial Intelligence,25" Benelux Conference on Atrtificial IntelligencBelft University of
Technology, 8 November 2013.
% Christoph Heyns briefly mentions the issue of glesh ‘Autonomous Weapon Systems: Living a Digetfi
Life and Dying a Dignified Death,’ in Bhuta et. , ahutonomous Weapon Systems — Law, Ethics, Poficy4.
Jason Millar observes that in order to design autmyus weapons to permit meaningful human contromust
first ‘understand the relationship between desgatdres and human moral psychology....” Millar, Bréation
to Convention on Certain Conventional Weapons Meetif Experts on Lethal Autonomous Weapon Systems,
p. 9.
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instead the technology best suited to the resoamd<ircumstances at hatfd The coactive
design model attempts to leverage and integratedifferent strengths of humans and
machines in order to maximize (and legalize) theopmance of weapons systefls. For
example, it is true that computers can outperfoumdns in tasks such as the collection and
filtering of information. However, ‘for decisiorthat matter, human judgment is better and
faster® because humans have greater ability to recogroseexf® and apply inductive

reasoning for creative thinking.

Thus, under the coactive perspective of autonomig shortsighted to suggest that
human factors and input can be minimised and satgdgin the design and fielding of
machines! Priority should be given to the reinforcementhoiman machine teamwork —
‘collaborative’ autonomy? - rather than separation of duties between humang
machines® Therefore, autonomy can be viewed, not as animrtself, but as a tool to

accomplish particular objectivés.

% A Roland, ‘Technology and War: A Bibliographic Bgs in Merritt Roe Smith (ed.Military Enterprise and
Technological Change: Perspectives on the AmerEagperience(Cambridge Massachusetts: The MIT Press,
1985), p. 378.

87 Author interview with Dr. Jeffrey Bradshaw, SeniBesearch Scientist, Florida Institute for Humanl an
Machine Cognition, Leiden, Netherlands, 10 June4201

% Author interview with Dr. Matthew Johnson, Reséerg Florida Institute for Human and Machine Coignit
Leiden, Netherlands, 10 June 2014.

%9 Author interview with Dr. Jeffrey Bradshaw,

0 Cummings, ‘Man Versus Machine or Man + Machine@: p2. Research efforts are underway to mimic
human reasoning and judgment processes in machidas. example is KEEL Technology. ‘KEEL stands for
Knowledge Enhanced Electronic Logic,” electronicilnmessage from Tom Keeley, 2 and 13 June 2014 Se
‘Keel Technology for Complex Problems’, <http://wvwo@mpsim.com/>.

™ J Bradshaw, et. al., ‘The Seven Deadly Myths ofitthomous Systems,’Human - Centred Computing
(May/June 2013), pp. 57, <http://lwww.jeffreymbradalnet/publications/IS-28-03-HCC_1.pdf>.

2 A Clare et. al., ‘Assessing Operator StrategiesReal-time Replanning of Multiple Unmanned Vehiles
Intelligent Decision Technologi€2012), 221, 222.

3 Ibid, pp. 58 — 60. As a team, humans and computerfaneore powerful than either alone, especiallyamnd
uncertainty. M Cummings, ‘Man Versus Machine orrvta Machine?’ 12. For example, if autonomous
weapon systems can exercise ‘self-recognition’, the capacity to detect that it is operating algsthe
conditions for which it was designed, the machin# eall on humans for increased supervision. Auth
interview with Dr. Matthew Johnson.

™ Author interview with Gianfranco Visentin, Headutdmation and Robotics Section, European Space
Research and Technology Centre, European Spaceydeaordwijk, The Netherlands, 4 November 2013.
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V. TheStructureof the Dissertation

As Professor Benvenisti perceives, much of the mggtegal and moral debate on
autonomous weapon systems essentially is a maatifastof a ‘circular argument between

technological optimists and pessimists ..’

Inevitably, the ‘circular argument’ will
produce an unsatisfactory result because, as nmextiabove, the most important question for
lethal autonomous systemsnet simply whether a human or machine should decidalito
The crucial question is whether there are certegpansibilities of human reasoning that we
should not delegate to machines. To answer thestepn in @ manner that will ground the

optimists and satisfy the pessimists, this distertaaddresses the relationship between

autonomous weapon systems, their design, humaitydayrd international law.

To facilitate the discussion, chapter two, ‘Typolo@f Autonomous Weapon
Systems,’ describes basic concepts and elemergatohomous weapon systems as well as
technical characteristics and capacities of speafistems. | describe how states are
developing weapon systems with faster and morenautous functions, including the
capacity to identify targets and destroy them wathal force. | argue that efforts to fit these
systems into fixed categories such as ‘in-the-lomgm-the-loop,’” ‘semi-autonomous,’ ‘fully
autonomous,’ etc., fail to encompass the compkxitif the systems and the fluid realities of
modern armed conflict. Furthermore, as the spéeditonomous weapon systems increases,
particularly with the advent and use of ‘swarm’ hieology, semantic standards such as
‘meaningful human control’ become unrealistic anélevant. Instead, states that develop
autonomous weapon systems should prioritise a wesigt ensures human-machine
interdependence and teamwork so that human reapamd judgment is not discarded at

critical phases of warfighting, including decisidosuse force.

S E Lieblich & E Benvenisti, ‘The Obligation to Exase Discretion: Why Autonomous Weapon Systems Are
lllegal,” in Bhuta et. al., Autonomous Weapon Syste- Law, Ethics, Policy, p. 246.
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In chapter three, ‘The Sources of International Laad the “Place” of Human
Dignity,’ | discuss the three primary sources démational law as well as the concepjus
cogeng(l refer to subsidiary sources such as judiciaisiens and the writings of prominent
commentators throughout this dissertation). Uuarthat human dignity is a treaty-based legal
starting point, a guiding concept that states nugst to operationalise the norms and values

that underlie their existence as independent sesiet

In chapter four, ‘Autonomous Weapon Systems and &fumignity,” | address the
claim by some opponents of autonomous weapon sgstiean that the autonomous exercise
of lethal force damages one of the conceptualrpildd international law: human dignity. |
argue that the use of autonomous machines for gairfig per se does not undermine human
dignity. However, | suggest that there are fundataleareas of life where humans — to
preserve their value and autonomy as persons amckhdeir dignity — must retain their
responsibility to think and express reason. Tievitable velocity of autonomous military
engagements will obstruct the development of sohachan judgment that arises from
opportunities for reflection on questions and deais involving complex values. This
dynamic, | contendill violate human dignity, as the ability of humangully develop their

personalities — including the capacity to respleetrights of others - will inevitably diminish.

In chapter five, ‘Autonomous Weapon Systems anerihational Humanitarian Law,’
| identify the values-based decisions concernirggdkercise of lethal force in international
humanitarian law that demand the inclusion andctiva of human reasoning. | argue that 1)
humans should make decisions in situations whéaance must be struck between the most
fundamental values of international humanitarian: lanilitary necessity and humanity, 2)
human involvement is not necessary in military giecis that require more automatic and

instinctive behaviour, such as close-quarters comima during processes of information
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gathering and fusion, and 3) the fundamental datyprotect human dignity limits armed
forces and organized armed groups to the of usmantous weapon systems with a co-active

design that permits collaborative autonomy for ctexpvalues-based decisions.

In chapter six, ‘Autonomous Weapon Systems andnatenal Human Rights Law,’
| explain that international human rights law is gheoelevant to the use of autonomous
weapon systems in two sets of circumstances: Bwnenforcement/anti-terrorist situations
where state authorities use lethal force, and 2)hduarmed conflict, where international
human rights law applies concurrently with interoi@al human rights law. | demonstrate
that, paradoxically, the deployment of lethal astoous weapon systems by states outside of
armed conflict potentially can reduce the frequeatyhe exercise of deadly force by state
agents. However, the widespread use of lethalnamtous weapons carries a serious cost to
human dignity, as the delegation to machines ofdémsion(s) to apply lethal force, as well
as determinations about whether arrest or capsuraore appropriate, restricts the rights to
freedom of thought and expression. Thus, | arpaethe burden on the enjoyment of these
rights produced when autonomous weapon systems rtiedee value-based decisions

outweighs possible benefits to the protection efright to life.

Chapter seven, ‘Autonomous Weapon Systems andnéttenal Criminal Law,’
describes how the employment of lethal autonomoespen systems by militaries and
security forces will influence efforts to hold inguals responsible for violations of the laws
of war and gross violations of international humaghts law, such as crimes against
humanity. | address the question whether impumfary crimes committed with lethal
autonomous weapon systems will be so onerous thhtgatens the dignity of individuals,
and consequently the integrity of our legal sys®m{( argue that the use of co-active designs

for lethal autonomous weapon systems permits teaknbetween humans and autonomous
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technologies that can result in lower levels omgniality and higher levels of accountability
when crimes occur. This strategy serves to prest#rg human dignity of all members of

society, including participants in armed confliaddaw enforcement operations.

Finally, in chapter eight, ‘Autonomous Weapon Systeand the Responsibility of
States and Arms Manufacturers,” | describe the aesipilities of states and arms
manufacturers vis a vis the design, development emgloyment of autonomous weapon
systems. | evaluate different theories availablstates and to the international community to
enforce secondary rules applicable to autonomowperes. | argue that under existing law,
states already bear an international legal respitgito ensure that autonomous weapon
systems permit human-machine interdependenceduarostances that call for assessment and

weighing of complex values.

I conclude that international law, to preserve ¢@pacity to adjust rights and
responsibilities between states, and between statdsindividuals, must ensure the pre-
eminence of the principle of human dignity. Yéte tdelegation of human responsibility for
complex, value-based judgments to autonomous weapstiems erodes human dignity and
international law. To preserve human dignity aneréby the law’s relevance, autonomous
weapons systems must bear a co-active design tseesheman involvement in the complex

value judgments that are necessary during armeftictand civil strife.
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