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Summary  
Many copyright laws were expanded to embrace computer generated works.  What was understood by 

the expansion and what it protected are also referred to. Since the first generation of computer 

generated works protected by copyright, the types of computer generated works have multiplied 

further. This article examines some of the scenarios involving new types of computer generated works 

and recent claims for copyright protection. This includes contextual consideration and comparison of 

monkey selfies, camera traps, robots, artificial intelligence (AI) and machine learning. While often 

commercially important, questions arise as to whether these new manifestations of copyright works 

are actually protected under copyright at all. 

Introduction 

Photographs are valuable commercially and are recognised as deserving copyright protection. The 

value in copyright works is frequently enforced by way of infringement litigation.
1
 However, new 

forms of taking photographs are evolving with advances in technology. Some are automated and 

occur in the absence of a human photographer. Increasingly, important questions arise as to whether 

these are copyright protected or not. 

Copyright background 

The noble artistic/literary copyright embrace has expanded over time. Indeed the commercial 

copyright embrace has also expanded. One aspect of the expansion relates to software programs and 

software creations.
2
 This encompasses direct human creations of computer programs and the like.  

However, this would not protect further down-the-line indirect computer-created or computer-

generated works which are technically created by the computer as opposed to the person. In order to 

protect such down-the-line computer created works the copyright regime would have to expand yet 

further. Given this problem, there are examples of further express copyright extensions to cover this 

very problem of computer generated works being created but being devoid of protection. A number of 

copyright laws have been expansive in order to embrace and recognise the existence of and to protect 

computer generated works.  

The expansion to protect computer-generated works has existed for some years. It is beneficial, if not 

increasingly necessary, to now consider that the world of such computer generated works has also 

expanded over time, albeit over a more compressed temporal timespan. The issue now is that those 

expansions occurred quite some time ago. 

The problem and the solution recognised in the copyright expansion embracing computer generated 

works are highlighted below.  What was understood by the expansion and what it protected are also 

referred to. The forms of computer generated works have expanded since the time of the problem of 

copyright and the need to protect computer generated works. However, since the first generation of 
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computer generated works protected by copyright, the types of computer generated works have 

multiplied further. The discussion below examines some of the modern scenarios involving new types 

of computer generated works and recent claims for copyright protection. This includes contextual 

consideration and comparison of examples such as monkey selfies, camera traps, robots, artificial 

intelligence (AI) and machine learning. Increasingly there are commercial imperatives as to whether 

value and creativity are protected. 

Copyright and computer produces “works” 

Clark and Smyth refer to the problem which originally arose for computer generated works. They 

state that “[i]f something is produced by a natural force by non-human intervention then that product 

cannot be a ‘work’ for a work requires the presence of an author.”3
 The original problem being that 

the work produced by the computer is divorced and separate from the original creator of the computer 

or computer program, and it the computer creating a new work – but without an author. This problem 

is further expressed by Clark and Smyth, 

“A work that is produced by a human being who produces that work by using a typewriter or 
word processor is clearly not deprived of protection because of the mechanical means used to 

fix the work, but problems arise where the work is created after a computer produces that work 

following upon a program being written and used in order to generate the work.”4
 

The authors note the case of Express Newspapers Plc v Liverpool Daily Post and Echo
5
. In that case 

the work product of the computer program was protected, the computer being viewed as a tool “by 
which the literary work could be produced via the operation of the computer program.”6

 The authors 

Clark and Smyth continue however, and note that, 

“where the work is produced by a machine – a satellite photograph or even some computer 

code generated by that machine with minimal human input – some difficulties will arise. A 

distinction between computer aided [works] (eg computer aided designs) and computer 

generated works is found in the literature and the distinction was approved in the … South 

African case of Payer Components South Africa Ltd v Bovic Gaskins.
7
 The importance of such 

a distinction is that works within the first category will be protected as original works while 

those in the second category will not, unless individual jurisdictions amend copyright law to 

afford protection to those works and identify who the rightholder is to be and for how long the 

right is to last.”8
 

According to this analysis, computer aided works are copyright protected under the normal pre-

existing copyright arrangement. However, computer generated works are not encompassed and not 

protected. Thus, for computer generated works to have protection, the copyright regime would need to 

be expressly expanded to encompass such works. Indeed, given the problem of new computer 

generated works being created which had no protection, it was deemed appropriate to amend 

copyright laws to expressly include protection for computer generated works - as they were 

understood at the time. If there was no extension, no protection exists for computer generated works. 

Express expansion to protect computer generated works 
A number of express extensions to current copyright laws were enacted to deal with the (then) 

problem. Section 9 of the UK Copyright, Designs and Patents Act 1988, for example, provides that 

“author” in relation to a work, “means the person who creates it”. “That person shall be taken to be … 
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(3) In the case of a literary, dramatic, musical or artistic work which is computer-generated, the 

author shall be taken to be the person by whom the arrangements necessary for the creation of the 

work are undertaken”. Thus, computer generated works are protected by copyright, and the owner or 

author is the person whom makes the arrangements necessary for the creation of the work, ie the 

arrangements for computer generated work. 

Section 12(3) of the UK 1988 Act also refers to the term of protection for the computer generated 

work. Protection shall last for 70 years from the end of the year of creation. Section 9(3) as indicated 

above refers to whom the rightholder will be as regards the computer generated work. Clark and 

Smyth state that “[i]n deeming this person to be the author, the Act makes clear that authorship is 
entrepreneurial rather than being creative in nature: a more neutral meaning of author would be the 

technical staff who collectively or alone enabled the computer to generate the work.”9
 It would be 

interesting to consider issues such as employees whom enable the computer to generate the work or 

whom make the arrangements necessary for the creation of the work; and whether presumption of 

employee copyright belonging to the employer arise (where such presumptions exist) in relation to 

such computer generated works. 

Section 2(1) of the Irish Copyright and related Rights Act 2000 also refers to computer-generated 

works. It defines a computer-generated work as meaning “that the work is generated by computer in 

circumstances where the author of the work is not an individual”. This recognises that the computer 

generated work is down-the-line from the person creating the computer or computer program. The Act 

also defines a “computer program”. A computer program “means a program which is original in that it 

is the author’s own intellectual creation and includes any design materials used for the preparation of 

the program”. The Act states that “‘author’ means the person who creates a work and includes “(f) in 

the case of a work which is computer-generated, the person by whom the arrangements necessary for 

the creation of the work are undertaken”. Similar to the UK Act, copyright protection has been 

extended to computer generated works. The owner is the author whom makes the arrangements for 

the creation of the work (subject to any employee presumptions which may apply). The indication that 

the per se rule is that the author is the person whom creates the work but that an additional and 

separate rule needs to apply for computer generated works confirms that computer generated works 

are down-the-line. The reference to the creation of a work as distinct from making arrangements 

which will lead to the creation of a work (which will occur separately or down-the-line) is further 

recognition of the problem. Without amendment to the previous copyright regime position, the 

creation of a work down-the-line which is without an author (or a person as author) was devoid of 

protection. 

That there was a problem of an absence of protection for computer generated works is recognised in 

the expanded embrace of copyright to these works. However, what was the then understanding of 

computer generated works and what the copyright expansion would mean?  The original 

understanding is in part recognised by Clark when he refers to the expansion of “recognition that a 

computer-generated work may attract copyright will be of considerable importance to the artistic 

community.”10
 The philosophy had to some extent an artistic (and literary) aspect of appreciation in 

mind. As J. Grimmelmann also notes, “[c]opyright’s ideal of [a] romantic readership involves humans 

writing for other humans.”11
 Even with copyright for (certain) computer generated works in mind, 

there is still an artistic and artistic community – if commercially artistic - notion at play. 

However, new technological events and new modern examples of computer generated works are 

much more advanced than when the original expansion occurred (for instance in 1988). The new 

examples are increasingly further-down-the-line from human direction or arrangement. Is there a 

point on the line beyond which extended copyright protection does not protect? Are new computer 

works beyond that point devoid of protection? 
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The happy monkey and the selfie 

One of the more interesting popular copyright disputes involved whether a photograph taken on a 

tourist’s camera was copyright, and if so who owned it. Unfortunately for the camera owner, the fact 

that the now famous “selfie” photograph was taken unbenownst to them by a monkey meant the issue 
resolved on whether a photograph taken by an animal, or in this case the monkey, can give rise to 

copyright protection. The parties involved were the tourist, Slater, and one of the publishers of the 

photograph once it became famous, namely, Wikimedia (part of Wikipedia).
12

 

 

The case was brought by British photographer David Slater based on copying and alleged 

infringement of photographs taken a the crested black macaque monkey in Indonesia. He claimed to 

own the copyright in the photographs because he owned the camera on which the photographs were 

taken. Wikimedia in defence claimed that the photographs do not fall under copyright protection, are 

public domain, all because they were taken by a monkey, and not a human person.
13

 There also 

appears to be some reports of Wikimedia suggesting that the monkey has copyright and not the 

claimant. Ultimately, the photographer was unsuccessful. He was unsuccessful at least in so far as the 

US Copyright Office decided not to register the copyright, which might be distinguished from an 

actual formal copyright infringement case in a court. The Copyright Office reportedly said that “[t]he 

Office will not register works produced by nature, animals or plants.” The Copyright Office 
Copyright Compendium § 202.02(b) states that “[t]he term ‘authorship’ implies that, for a work to be 
copyrightable, it must owe its origin to a human being. Materials produced solely by nature, by plants, 

or by animals are not copyrightable.” Sam Ricketson refers to the need for human authorship in 

relation to obtaining copyright protection.
14

 

Training 
Many animals, perhaps none more so than certain monkeys can be trained to varying degrees. This 

can include  training and instructing a monkey to undertake various tasks and sometimes a level of 

communicating - even using sign language. 

 

One might consider a situation where a monkey is taught to use a camera and instructed or directed to 

take certain photographs. The equipment, the teaching and the individual direction to take an instant 

photograph or series of photographs are all within the control of a person. In this instance, one might 

suggest that the claim for copyright is altogether different, if not stronger, than the arguably accidental 

monkey selfie under the so called test in the Slater v Wikimedia example. Yet, there is no human 

involvement and no mechanical apparatus directed or triggered by a human, thus raising potential for 

conflict with the US rule, and possibly also UK and Irish rules for example.  

 

Another scenario may involve a group of monkeys in a controlled environment where a camera or 

cameras are placed in position where it is inevitable that some photographs will be taken, and that 

may be the intention of the project. In this instance, there is a leaning toward a deliberate, coordinated 

result versus an accidental selfie. One would image that a professional photographer or professional 

art project may expect that “their” photographs will be copyright protected and commercial. 

Notwithstanding that there are many stronger factors of expectation to the professional photographer, 
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it is not clear that they are in a position any stronger than the accidental selfie in Slater v Wikimedia if 

the test remains solely that the issue rests or falls on the monkey or a person doing the physical 

clicking for the photograph. 

 

Trapped photographs 
Many television viewers will be familiar with wildlife programmes which have photographs and 

footage of hard to find animals in the wild. In many instances these are possible because of camera 

trap photography. Particular types of resilient camera equipment with sensor technology are placed in 

remote locations where it may be hoped that wild animals, and even particular species, may pass by. 

If one does pass by, the equipment will do the work and take a photograph (and or video). The 

monkey, rare big cat, etc., is not taking the photograph. Nor is there a Slater v Wikimedia selfie 

situation present. Much of this footage is eventually commercialised, and also promotes a valuable 

conservation message, and requires copyright protection in order to do so. It would appear not to fall 

foul of the monkey selfie rule. However, there is no person or photographer present. So while these 

trapped photographs may not yet have been challenged or had to be enforced in terms of copyright 

protection, someone having to do so in future may have to consider the particular configuration of the 

equipment, computing, etc., and whether these photograph can be deemed to be so proximate to a 

person as to be theirs, or whether the decision, trigger or action of taking  the photograph is so far 

down-the-line of events that the concept of a computer generated work or computer action photograph 

needs to be considered in detail. Is the particular equipment a computer as envisaged? Is the 

photograph computer generated as envisaged and as defined?   

 

A further computer or algorithmic element might be introduced to the problem also. One of the issues 

with trapped photographs is that many photographs may be taken, but only a small percentage have 

the animal sufficiently central or centred in the image to be of public television quality. Consider the 

development of software or a device which makes decisions or assessment on the spot, and will only 

take photographs of a sufficient quality or sufficiently centered? One could also conceptualise 

software which might assess the size, shape and distance of an animal in deciding to take a 

photograph, whether to zoom-in, etc. Furthermore, if one is considering a particular type of rare big 

cat, we may not be far away from software and devices which ignore other big cats and other animals 

entirely, and only focusing on the particular quest. The point is that these examples take us further 

again along the line of events that the balance towards computer generated works or images, albeit not 

a direct person undertaking the instant tasks. 

The quantified self 

The whole field of wearable devices, wearable sensors and the quantified self offers one of the more 

important challenging legal and policy areas in contemporary society. To an extend these and other 

developments are encapsulated in the umbrella term internet of things (IoT). Various individuals are 

seeking to record as much of their lives and daily activities as possible. This quantifying of one’s 
daily activities comes within the quantified self endeavour (in this instance capturing photographic or 

video images). There are a number of notable examples.
15

 

In some of these instances the camera (or related recording device) takes an image every number of 

minutes or seconds (a time-setting basis). Over time this builds up into a significant library or 

database of images. The camera can also operate on a trigger or event or other basis. While the time 

setting images are closer to the typical understanding of a photographer copyright (even time lapse or 
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  One of the earliest examples and indeed proponent of recording the quantified self is Stephen Wolfram. 

He refers to this at his blog at http://blog.stephenwolfram.com/2012/03/the-personal-analytics-of-my-

life/. See also, for example, R. Picard and G. Wolf “Sensor Informatics and Quantified Self” (2015) 19(5) 
IEEE Journal of Biomedical and Health Informatics 1531; M.B. Hoy “Personal Activity Trackers and the 

Quantified Self” (2016) 35(1) Medical Reference Services Quarterly 94; R. Eynon “The Quantified Self 

for Learning: Critical Questions for Education” (2015) 40(4) Learning, Media and Technology 407; P. 

Moore and A. Robinson “The Quantified Self: What Counts in the Neoliberal Workplace” (09/2015) 

New Media & Society. 

http://blog.stephenwolfram.com/2012/03/the-personal-analytics-of-my-life/
http://blog.stephenwolfram.com/2012/03/the-personal-analytics-of-my-life/
http://ucd.summon.serialssolutions.com/2.0.0/link/0/eLvHCXMw3V3JasMwEBVtDqWX0n0H34NbWZIXQRoIpQuFHNKk0FsYWTIUUjukyf93ZDm2E-gP9GZky6B58vMbMQshnN1Rf4sTWBppxUWqcAfpUOsITErBUKZ4JkDYvOG3UTQYys8xHzdtP5ux_wD8GB3TYtGt8ozqKsyjFZRxQVZgmlnWFqXW4WuXkHAp-XUZAZcq2f1qXljzKT7jQuPfix8U9LmuOb6YldUeX6AKM64OFoKwjpzC_0JJQCyI0JiMJhtsKVu7ImxRH1JnsMHJ82-0KovCWEQuT3SrsHV9yxY5_8ZVLR9M7n-Md9GDTmKXilcfl5X9QaRtOLWetuUHlHpgckgOKiHvDRwAR2TH5Mdkb1iFKpwQ4XDwWjh4aE2vp_oNFL171bcjFhF7fUomz0-Tx1e_alHhz0MZ-DFEghrOlYJYawkBB2CScqAMNIPM8FjbPKhAQJpKw5URURKrMFZJio4t8DPSyYvcXBAP18c0fhTof2aCaZooUDIEnJ6gZtfZJTl3y53OXRmS6doQV3_euSb7DbA3pLNcrMwtaqhU_wJyRyIu
http://ucd.summon.serialssolutions.com/2.0.0/link/0/eLvHCXMwnV3JasMwEBUlh9JL9yVdwD_gRLYU2YYQGkpDKAQakkNvRisUWrc0yf93RpZDk1IKuXmTZI_Gs0gzbwhhaYfGWzIh1cIoxrUCDjI9Y4S0mkpLU8Uclxzzhp-mYjgpXmZsFpL6Q5AletSuho3wkht_dakWTXxcF_wq4CGBSSeJQAmACOwok1mGWPrz0Xi9q5ALX4EYW8TYpMno-auXDV21gWS6ZYR6GTs6IrpJ6Vlp03k17-uU6t8Yjzt_2jE5DLZqNKyZ64Ts2eqU7E_CbvwZuX8Olnw01HURighUH8ZpLCIYMwLbMuqrwXQlfUSSNf2uGuCVmX1zeHxO5qPH-cM4DhUZYo2eVKzyhPHcgpvhetaj3wkQES6jHG5r5xKst6lcXqQi48IyISXN4FnKpEeGvyCt6qOyVyTKE5Ea4AFwtxxPDc2VVEVPGtCdYKIa1yadhvTlZ427USYNnGkgS4lkKQNZ2iT_OUHl0i94uLo6yX9NL-vJXI8Er1_wpCiud-_0hhzgqV-tSW9Ja_m1sndgv2jzDWip3Rs
http://ucd.summon.serialssolutions.com/2.0.0/link/0/eLvHCXMwnV3JasMwEBUlh9JL9yVdwD_gRLYU2YYQGkpDKAQakkNvRisUWrc0yf93RpZDk1IKuXmTZI_Gs0gzbwhhaYfGWzIh1cIoxrUCDjI9Y4S0mkpLU8Uclxzzhp-mYjgpXmZsFpL6Q5AletSuho3wkht_dakWTXxcF_wq4CGBSSeJQAmACOwok1mGWPrz0Xi9q5ALX4EYW8TYpMno-auXDV21gWS6ZYR6GTs6IrpJ6Vlp03k17-uU6t8Yjzt_2jE5DLZqNKyZ64Ts2eqU7E_CbvwZuX8Olnw01HURighUH8ZpLCIYMwLbMuqrwXQlfUSSNf2uGuCVmX1zeHxO5qPH-cM4DhUZYo2eVKzyhPHcgpvhetaj3wkQES6jHG5r5xKst6lcXqQi48IyISXN4FnKpEeGvyCt6qOyVyTKE5Ea4AFwtxxPDc2VVEVPGtCdYKIa1yadhvTlZ427USYNnGkgS4lkKQNZ2iT_OUHl0i94uLo6yX9NL-vJXI8Er1_wpCiud-_0hhzgqV-tSW9Ja_m1sndgv2jzDWip3Rs
http://ucd.summon.serialssolutions.com/2.0.0/link/0/eLvHCXMwlV1tS8MwEA5jn0TwXZwv0D_QLWnaLJExGOIYgqBugt9KkktE0Dl1-_8maapOmei3tvSu6eWau0vv7kGIZm2cflsTMs1A0Vwrp0FQADBpNJYGZ4raXOa-bvjimg0uxd2Yjhuos-KHPsed4EFz7rdDSOGT2HFX-GJywbiPvSbDUb0QU-c5d6t6SJp6krqAZxWXJdO01Lh0_XPFHW6im7pwZ6Gh_QBPH4XTPzs5_vUFttBGdECTQaUx26hhpjseuznmeeyiK6c5SU_1XxYyJBIZ6HVU3195M482HLshJxFu4v400REtIQkmxqtxuMHULPfQ7fB8cjZKI-5CqgnLSGoN-A9fMh8ccqq5wVYBE1RS508AtpQrmRFNwEhSSObhflUXlBCqcEYR6D5qTp-n5gAl3DEEN9UuqrK5I3WEShQSnIl0nijYFmrXIi9nVXuNksSupbWgSi-oMgqqhfjXiSnnYV_DViAkv5Me_vdZR2jNn4bUvewYNeevC3PiXBAN7yN8yeo
http://ucd.summon.serialssolutions.com/2.0.0/link/0/eLvHCXMwlV1tS8MwEA5jn0TwXZwv0D_QLWnaLJExGOIYgqBugt9KkktE0Dl1-_8maapOmei3tvSu6eWau0vv7kGIZm2cflsTMs1A0Vwrp0FQADBpNJYGZ4raXOa-bvjimg0uxd2Yjhuos-KHPsed4EFz7rdDSOGT2HFX-GJywbiPvSbDUb0QU-c5d6t6SJp6krqAZxWXJdO01Lh0_XPFHW6im7pwZ6Gh_QBPH4XTPzs5_vUFttBGdECTQaUx26hhpjseuznmeeyiK6c5SU_1XxYyJBIZ6HVU3195M482HLshJxFu4v400REtIQkmxqtxuMHULPfQ7fB8cjZKI-5CqgnLSGoN-A9fMh8ccqq5wVYBE1RS508AtpQrmRFNwEhSSObhflUXlBCqcEYR6D5qTp-n5gAl3DEEN9UuqrK5I3WEShQSnIl0nijYFmrXIi9nVXuNksSupbWgSi-oMgqqhfjXiSnnYV_DViAkv5Me_vdZR2jNn4bUvewYNeevC3PiXBAN7yN8yeo
http://ucd.summon.serialssolutions.com/2.0.0/link/0/eLvHCXMw3V1dS8MwFA26JxH8Fj8hryLb2ib9kjkY4pCJD9IJvo2kSWGg3XTb_ze3SZvaIeirbyW0oe1Jb-5tzjlBiHgdp92ICV4aCE5oytUIEr4QAZOpw6TjcZJRRkE3PHoOBk_xa0ISu72jbfsvwH-sWEECUtnkQr5lUPaDR_d1sTPEouQ25nJWsEsUShU9q56sAvcRFnKYIdVUpiGapTtrCMTqUrJB_W-C6wP1QYsnTQCkgaopqXa_7EjbFhItu1wPuaER7btwGQizKTF672_u1o1Zp-ICusZwfK0H8D5_F9N0eSvz9kuyqQrrCMrrZPhYizhhHIUVqQfM0WKtJ9NPYRemu83-a4nItp1Yx3tox5QCeKAh3EcbMj9Au-U2G9hE3UM0UojiHu9bUHtd3ocWwBaObzCgizW6eJpjhS626OIK3SPkDO_Hdw_t8p4mc-02Mvnp_ZBj1MpnuTxBOHIDT6gPStWuGfWEE3HGY58JlYiofF9kp-jq192e_eHcc7Rlx9AFai0_V_JS5Wip-AKHATYT


delay setting), more interesting queries may arise where the photographer is not directly choosing 

each image which occurs in a more random opportunity and random basis. The extent to which a 

computer, algorithm or computer robot may be involved in “deciding” to take each of these later 
individual photographs will raise interesting argument if and when they come to be tested. 

Consider also the situation where the person wearing a type of body camera, may or may not own the 

device, but also is not the person whom has developed the computer, algorithm or computer robot. It 

may be difficult for the wearer of the body camera to suggest that they have taken the photograph, or 

created the other circumstances surrounding the taking of individual photographs (other than, perhaps, 

location). To argue that the equipment owner has a claim to be the copyright ownership per se may 

also be very difficult – particularly is the equipment is standardised and widely publically available. 

We are then left with the difficult nuances of describing and considering when the developer’s role 
ends and when the computer generated work may arise. When does complex technology leave a select 

specialised user base to a mass market user base, and how does this interact with further-down-the-

line issues? As quantified self endeavours continue it seems that difficult consideration will be needed 

as to when and to what extent the images (or other products) of the captures are produced by a 

computer, robot, algorithm, developer or mass user base.  

Drones 
Much of the recent commentary in relation to drones refers to drones which are directly controlled by 

an owner or operator, from military strike drones,
16

 law enforcement,
17

 personal “domestic” drones18
 

to professional drones such as emergency services, auctioneer sales picture drones, etc., and 

humanitarian drones.
19

 All of these are operated directly by an individual person. It is partly due to 

this that the ownership of domestic personal drones and profession drones are increasingly subject to 

regulation and even obligatory licensing.
20

 The US Federal Aviation Authority, the Civil Aviation 

Authority in the UK and Irish Aviation Authority, for example, issue drone licenses and administer 

registration. 

However, there are other types of drones. These other drones raise the question of whether there is 

any human involvement in the immediate decisions, actions and control at the operative time down-

the-line
21

. There are many examples of autonomous drones. These include autonomous flying drones, 

autonomous aquatic surface drones and autonomous sub aquatic drones. The question of whether 

setting a mission so to speak, means that that can be equated with the decision of an autonomous 

                                                           
16

  For example, S Gardiner “The Domestic Criminal Legality of the RAF Drone Strike in Syria in August 

2015” (2016) 1 Criminal Law Review p. 35; G-J. A. Knoops “Legal, Political and Ethical Dimensions of 

Drone Warfare Under International Law: A Preliminary Survey (2012) 12(4) International Criminal Law 

Review p. 697; K. Benson “‘Kill 'Em and Sort It Out Later’: Signature Drone Strikes and International 
Humanitarian Law” (2014) 27(1) Pacific McGeorge Global Business & Development Law Journal p. 17; 

G-J. A. Koops “Drones at Trial. State and Individual (Criminal) Liabilities for Drone Attacks” (2014) 
14(1) International Criminal Law Review p. 42. 

17
  For example, M.L. Smith “Regulating Law Enforcement's Use of Drones: The Need for State 

Legislation” (2015) 52(2) Harvard Journal on Legislation p. 423. E Brumfield “Armed Drones for Law 

Enforcement: Why It Might Be Time to Re-examine the Current Use of Force Standard” (2015) 46(3) 

McGeorge Law Review p. 543. Also note on regulation generally R Carver, “State Drone Laws: A 

Legitimate Answer to State Concerns or a Violation of Federal sovereignty?” (2015) 31(2) Georgia State 

University Law Review p. 377. 
18

  H.B. Farber “Eyes in the Sky: Constitutional and Regulatory Approaches to Domestic Drone 

Deployment” (2014) 64(1) Syracuse Law Review p. 1. 
19

  K.B. Sandvik and K. Lohne “The Rise of the Humanitarian Drone: Giving Content to an Emerging 

Concept” (2014) 43(1) Millennium - Journal of International Studies p. 145. 
20

  M. Barbee, “Uncharted Territory: The FAA and the Regulation of Privacy Via Rulemaking for Domestic 

Drones” (2014) 66(2) Administrative Law Review p. 463; T.A. Rule “Airspace In An Age of Drones” 
(2015) 95(1) Boston University Law Review p. 155. 

21
  R. Berkowitz “Drones and the Question of ‘The Human’” (2014) 28(2) Ethics & International Affairs p. 

159. 

http://ucd.summon.serialssolutions.com/2.0.0/link/0/eLvHCXMw3V1LS8QwEA7qyYv4fkNOXpbVtnl0Cyqs4gN1D9qKHoSlmaTLotuFtaL-eydNu6su_gFvJaQQ5vua-TKTzhDCgn2v-WtPCEBqxTgoZJAWWsvUgJcaL1As4ym3_w1f3cp2J3qMWTxprzkZ-y_A6-HAVs-ABtRdu15Mzynu6k7AXfu8oUfD3BaYHfWfy9Ih8ScuygVAem-vRQO9tvguXsctwKaTChdItLqHV39QQV0FE_zfwYT43SbCLec66UcZPLwp9L6L_taRiWojtTfhmHicoojbB10Jkp_lrU-uO53k53DpR-2Jrsyf7tlq5wPdh-LI5M37eBaP0i17oE4e7mvvymy63XlXt4C_XGnp9pJFslAJe9p2gCyRGZMvk1m01Ap5QkjooTquUTk8UMe0RobWyNBhRhEZisiUky045UwHEO3ntATIPjiAqAVolSTnZ8npZbPqatHsCTS4NCISxjPKY-C3AMIoiwIdaCFUIFFLGa78jPtKAQ8U-AAGPxkOBlA5t1Iu2RqZy3EBG4SmYcZBoJeQCnUYRBH4npK-CcNUhozzTbJuTdO1jC1GKXTHlt4kO7W1uhV1X7soJFG--6Ilt_58cZvMT2izQ-aK0ZvZRVUG-gue0DiD
http://ucd.summon.serialssolutions.com/2.0.0/link/0/eLvHCXMw3V1LS8QwEA7qyYv4fkNOXpbVtnl0Cyqs4gN1D9qKHoSlmaTLotuFtaL-eydNu6su_gFvJaQQ5vua-TKTzhDCgn2v-WtPCEBqxTgoZJAWWsvUgJcaL1As4ym3_w1f3cp2J3qMWTxprzkZ-y_A6-HAVs-ABtRdu15Mzynu6k7AXfu8oUfD3BaYHfWfy9Ih8ScuygVAem-vRQO9tvguXsctwKaTChdItLqHV39QQV0FE_zfwYT43SbCLec66UcZPLwp9L6L_taRiWojtTfhmHicoojbB10Jkp_lrU-uO53k53DpR-2Jrsyf7tlq5wPdh-LI5M37eBaP0i17oE4e7mvvymy63XlXt4C_XGnp9pJFslAJe9p2gCyRGZMvk1m01Ap5QkjooTquUTk8UMe0RobWyNBhRhEZisiUky045UwHEO3ntATIPjiAqAVolSTnZ8npZbPqatHsCTS4NCISxjPKY-C3AMIoiwIdaCFUIFFLGa78jPtKAQ8U-AAGPxkOBlA5t1Iu2RqZy3EBG4SmYcZBoJeQCnUYRBH4npK-CcNUhozzTbJuTdO1jC1GKXTHlt4kO7W1uhV1X7soJFG--6Ilt_58cZvMT2izQ-aK0ZvZRVUG-gue0DiD
http://ucd.summon.serialssolutions.com/2.0.0/link/0/eLvHCXMw3V1Lb9NAEF6FnrggXlULRdpjD5g63odjVCpFUFSVImjTCm6Rd3cMQWlcbVP4-8ysN47TUKlnjrbG48d-_mZndx6MiexNmtzihMxqZ4S0BhHklHO6BJuWkGZGVLKUlDd8fKqHn4vvIzHq9RYVN5bn_oeBP4EfZdOXuAlti8UAQmB74LhLilmP4W8ffI2zzG-lrygCjBLK_K1FwpPyT5O9_tXDNLQA80Q3_vfqhvDqRW2zsPXth0-zur6Ky_Hg58kxEkybZdNdg-gvfdWm1sENUvLk18-6qjrB_F1SRTJWInQsRJsTz-X9BCcXYoWJsw7iZIdWdRPDGy10HtLn_kH-mopQkGZSnFBaMDHU0tK18YfB89FivJAdt7JUcP3STez8HcySixHVJhCaQkXPjr60u1M6CzUc2_eKu-WocW_t7uj0GD-ZTtdsfbDb54_Zo-h58GGDmCesB7On7AEO0DM2D5h5zVvEcBwNHhHDl4jhdcX3zUEAzf6eOeARODwAh69ggARROYm95UPeQQ9v0POcXXw8PH9_lMR2HImhEiQJ4I8r89wVRghtYKCswsNcQFGmlXAydTgdHDitKjCDvIBcpxIA_fcc0iq1fbHJNmb4fFuMGwtOSqtsht5HgR55mUml0Pvvg8vsQG2z3fDRxvG_uh7fOWLbbGfxXbvSgoRUIV7cX9NL9pCw3ayv7bCNub-BVzjjtO4voH984w
http://ucd.summon.serialssolutions.com/2.0.0/link/0/eLvHCXMw3V1Lb9NAEF6FnrggXlULRdpjD5g63odjVCpFUFSVImjTCm6Rd3cMQWlcbVP4-8ysN47TUKlnjrbG48d-_mZndx6MiexNmtzihMxqZ4S0BhHklHO6BJuWkGZGVLKUlDd8fKqHn4vvIzHq9RYVN5bn_oeBP4EfZdOXuAlti8UAQmB74LhLilmP4W8ffI2zzG-lrygCjBLK_K1FwpPyT5O9_tXDNLQA80Q3_vfqhvDqRW2zsPXth0-zur6Ky_Hg58kxEkybZdNdg-gvfdWm1sENUvLk18-6qjrB_F1SRTJWInQsRJsTz-X9BCcXYoWJsw7iZIdWdRPDGy10HtLn_kH-mopQkGZSnFBaMDHU0tK18YfB89FivJAdt7JUcP3STez8HcySixHVJhCaQkXPjr60u1M6CzUc2_eKu-WocW_t7uj0GD-ZTtdsfbDb54_Zo-h58GGDmCesB7On7AEO0DM2D5h5zVvEcBwNHhHDl4jhdcX3zUEAzf6eOeARODwAh69ggARROYm95UPeQQ9v0POcXXw8PH9_lMR2HImhEiQJ4I8r89wVRghtYKCswsNcQFGmlXAydTgdHDitKjCDvIBcpxIA_fcc0iq1fbHJNmb4fFuMGwtOSqtsht5HgR55mUml0Pvvg8vsQG2z3fDRxvG_uh7fOWLbbGfxXbvSgoRUIV7cX9NL9pCw3ayv7bCNub-BVzjjtO4voH984w
http://ucd.summon.serialssolutions.com/2.0.0/link/0/eLvHCXMw3V1bS8MwFA7bnkQQ73cJA_WhTLukNqvMwRRlOIboJvg22iTD6lZhq2_-eHOSdF2F_QFfUxJO8h3OreeCECUXbu2PTCDcFxH1eKQ4SFwJ4YeSu6F0SURHXuhB3fDjs9_uBW992i-Vfizw-dp_AP6UkG48HitMmTTzL2bKxHbi1IEU5HGoJ3EQiARA7obu6-mI6VcCrWan8aec2YZMi5HCd9MmQ_nVShyMbdzbmrQ2rc_pcRNfd8wYgTylXjNXnpvkZOPSspvoKqGsBs0IHTPSO4tG1D1IxyK571rMJgHT2RKhw7sZHbbBqPkJsiB8A-rXaGC1gtRrhLIAAp7-osQ23QQKnGnErykDLXbVvu32eoPislbfnksZTO5iZ9BkfSJint7IpPbaLysPvgF-_EvnKVPqMKmNmAQFQ6LV4Ku5yh2sozX7eLhtwN9AJZlsorK65Rb6qAL4-FxOsIIRA_Q4TrGCHmvoq9d4DjtuRi2NfPMyamGLvt5WQB8vog97FAPAjm108nA_uOvUgMQhMGw6DflwfmO6gyqJOn0PYeZxIgPhhmxU9-pSqJfmjEkWNTxlekp3H-0uOeRg6ZdDtJKzxhGqpNNveaxMNy5-AYbqT5k
http://ucd.summon.serialssolutions.com/2.0.0/link/0/eLvHCXMw3V1bS8MwFA7bnkQQ73cJA_WhTLukNqvMwRRlOIboJvg22iTD6lZhq2_-eHOSdF2F_QFfUxJO8h3OreeCECUXbu2PTCDcFxH1eKQ4SFwJ4YeSu6F0SURHXuhB3fDjs9_uBW992i-Vfizw-dp_AP6UkG48HitMmTTzL2bKxHbi1IEU5HGoJ3EQiARA7obu6-mI6VcCrWan8aec2YZMi5HCd9MmQ_nVShyMbdzbmrQ2rc_pcRNfd8wYgTylXjNXnpvkZOPSspvoKqGsBs0IHTPSO4tG1D1IxyK571rMJgHT2RKhw7sZHbbBqPkJsiB8A-rXaGC1gtRrhLIAAp7-osQ23QQKnGnErykDLXbVvu32eoPislbfnksZTO5iZ9BkfSJint7IpPbaLysPvgF-_EvnKVPqMKmNmAQFQ6LV4Ku5yh2sozX7eLhtwN9AJZlsorK65Rb6qAL4-FxOsIIRA_Q4TrGCHmvoq9d4DjtuRi2NfPMyamGLvt5WQB8vog97FAPAjm108nA_uOvUgMQhMGw6DflwfmO6gyqJOn0PYeZxIgPhhmxU9-pSqJfmjEkWNTxlekp3H-0uOeRg6ZdDtJKzxhGqpNNveaxMNy5-AYbqT5k
http://ucd.summon.serialssolutions.com/2.0.0/link/0/eLvHCXMw3V3NS9xAFB-sJy_SqkWrhTkqEs3OTCYJWGHxk9Ueyq7Qg7BkvuiK7pY1_v--NzPJRreFnnsNwxuS98v7nPk9Qjg7SpN3NoFpaRQXWgGCTGaMrKxOK5syxZ2oBN4bHvyQ_e_lzyEfLhqoi2f_g-LP50i_j5cUR7jHUYgn47nf9vYVNm_jRC8sDNxOAl835M3-4KEXctiva7yC3w1g31YQ26Fgy22Gm-ls9juW3e28TgZgSNrbNN1aQ29RZQycBi9geicPv2bOdQ7td40nGN2M-8mE4Fvis7yXQBDB31hcsYSsYD4D0VbjiHt_NvESqSZQLopNMEP0Cm_9WXvK0Oc3ko-bteN2LdKqP5mJrr_ZaXI3RAYCLvFA6NX5oO1BSeaZGtu3ij1xkHi8tDukNmo-eXxc8ujeC48-kvWYX9B-wMUnsmKnG-QDqGeT3J-o0wCOk2N1SquaBoBQDxAKiqELgND9RrcHtAMOCuCgjRwvJmJki9xdXozOrpM4XCNRyOoHPwnLqtIWZSFzppTJKk-MkDqdQxJrc-aQ9Cot86xnrTIpzsnKnRCamaIQVvHPZHUKW20TmirBudapg9gTomulGMa5hatUpV0p-A7Z9x9nHP-S5_FfNbND9prv11mNvW-JRJZf_l3SLllDBIdq2R5Zrecv9ivEj9q8AsTEaPk
http://ucd.summon.serialssolutions.com/2.0.0/link/0/eLvHCXMw3V1bS8MwFA66JxHE-x3ypA-jLk3SppU5mKIMdYjbhL2NXMdkVtgF_75J263dwD_gaxNKe77D-U5OzgUAgm-Qt2YTsAyVIFQKq0EqUCrkWiKuERbEUE5d3fDze9hsx_0u6S6mvddqxbP_AHwnmy7vQgBj_lPVrt5IZkFAF5ufZ8F7NUmb9OdZHYnlsDThMK0vqo71cDQdF5h9rs4RWjqxSfV1bWc5VpNn5Od1DXlkwQ9cBhQuzqGLl7qLiqwlaNmQpuSWTgW2NJLZzpgSz7qX_bJxDXBJiXDJUtKszHi1A_b9S7vdW32cUi0lmAWObq9cQ_QvNZKzO514H91Ne9qO3Jm703pbXh75YRAXBBz1c7bdLmixtwt2clnBZgbUHtjQyT7YtH97APoFVLAuGhatek00YAmx6ym0eMFv49YzyNyWW2hBgw40aLfCFDRYAu0Q9J4eew8tL5904Q2jKPQEk5FgiBkkeEQQVb42QRhr62pKxJhCIjAkEJxbESsjwtgQrShmJpbG9QMkR6CS2E84AZBRiXWsEGfGp75WEQklY5qJiFpXUqNTcOxkMXBaPJtwOViK9uzPlXOwVajHBajMJnN9aV0xqX4Bguc6Iw
http://ucd.summon.serialssolutions.com/2.0.0/link/0/eLvHCXMw3V1bS8MwFA66JxHE-x3ypA-jLk3SppU5mKIMdYjbhL2NXMdkVtgF_75J263dwD_gaxNKe77D-U5OzgUAgm-Qt2YTsAyVIFQKq0EqUCrkWiKuERbEUE5d3fDze9hsx_0u6S6mvddqxbP_AHwnmy7vQgBj_lPVrt5IZkFAF5ufZ8F7NUmb9OdZHYnlsDThMK0vqo71cDQdF5h9rs4RWjqxSfV1bWc5VpNn5Od1DXlkwQ9cBhQuzqGLl7qLiqwlaNmQpuSWTgW2NJLZzpgSz7qX_bJxDXBJiXDJUtKszHi1A_b9S7vdW32cUi0lmAWObq9cQ_QvNZKzO514H91Ne9qO3Jm703pbXh75YRAXBBz1c7bdLmixtwt2clnBZgbUHtjQyT7YtH97APoFVLAuGhatek00YAmx6ym0eMFv49YzyNyWW2hBgw40aLfCFDRYAu0Q9J4eew8tL5904Q2jKPQEk5FgiBkkeEQQVb42QRhr62pKxJhCIjAkEJxbESsjwtgQrShmJpbG9QMkR6CS2E84AZBRiXWsEGfGp75WEQklY5qJiFpXUqNTcOxkMXBaPJtwOViK9uzPlXOwVajHBajMJnN9aV0xqX4Bguc6Iw
http://ucd.summon.serialssolutions.com/2.0.0/link/0/eLvHCXMw3V1ZS8NAEF5sn0QQ71vmyZcQzVlbqYUqSlGCaCv4VrJHMWBaCCnVf-_MJs0h-gd8zAQ2s_mW2flmZmcZc51zy_xhExzRktz1BMcVJH0pW6ESVqgsh7sTL_To3PDDc6sfdN6G7rDsVlDK_gPwCB06kTKhJvy6iPAjXBiKTh2JIhS4eP8yotSIiZkbXOkb5skLTZSpPsOYPE9ySEXevGmeBfz1EEXwoerWBiKLrf-SbsDFExf3YJPVrcYZbJ_qoZySldbrREiHvGpQB26XX8lbh2bpjapZRZKKTC_LXystc9zLjum1_ZotzsORUZWqa8PqZ82c6g2zbx6DYFQX653Zs5F6oy2zz6h_eiwjkV6rqfk6bCA5bxNFfxk8Fbkmq6VbMxc65pvzWrlrjjbYes4PoJ_huslW1HSLNXCa2yzVyEKX9zJwuxe8B4gJSRBj_VjB-QoQZYhS0CgDV0AoQzqDEmXAPww5yoAow2wCegBYorzDTu_vRrcDk5Qd06pMk1CMi7m7u6w5RW32GXChpOcJXzjo7HeQAIc4TR_Jtq2kI9r-Adv7Y5DDP98csdVylRyzZprM1Qn6Z0J-A7WPRgo
http://ucd.summon.serialssolutions.com/2.0.0/link/0/eLvHCXMw3V1ZS8NAEF5sn0QQ71vmyZcQzVlbqYUqSlGCaCv4VrJHMWBaCCnVf-_MJs0h-gd8zAQ2s_mW2flmZmcZc51zy_xhExzRktz1BMcVJH0pW6ESVqgsh7sTL_To3PDDc6sfdN6G7rDsVlDK_gPwCB06kTKhJvy6iPAjXBiKTh2JIhS4eP8yotSIiZkbXOkb5skLTZSpPsOYPE9ySEXevGmeBfz1EEXwoerWBiKLrf-SbsDFExf3YJPVrcYZbJ_qoZySldbrREiHvGpQB26XX8lbh2bpjapZRZKKTC_LXystc9zLjum1_ZotzsORUZWqa8PqZ82c6g2zbx6DYFQX653Zs5F6oy2zz6h_eiwjkV6rqfk6bCA5bxNFfxk8Fbkmq6VbMxc65pvzWrlrjjbYes4PoJ_huslW1HSLNXCa2yzVyEKX9zJwuxe8B4gJSRBj_VjB-QoQZYhS0CgDV0AoQzqDEmXAPww5yoAow2wCegBYorzDTu_vRrcDk5Qd06pMk1CMi7m7u6w5RW32GXChpOcJXzjo7HeQAIc4TR_Jtq2kI9r-Adv7Y5DDP98csdVylRyzZprM1Qn6Z0J-A7WPRgo
http://ucd.summon.serialssolutions.com/2.0.0/link/0/eLvHCXMw3V1bS8MwFA66J1_E-13y5IvUdU3WdjInczhE2YPrBN9GmqRS2FqoFfHfm5NmbTfZH_CtTUpI-oVzvpOcC0LEubGtFZngcFeEhPJQ7SDRFsJlkttM2k5IIsooxA0_v7r9Uec9IMGi7nizWbX9B-A1fbwWWaro44x9fxbhzDP5EefxHLqUcgLPeEU6dTQROJ5zmSXaNZ3pm_qSRkaQagIiSsDRE0p45j8rnoD6TD1mBWmtu3n8vXgYsMy4i46N5445bWi1V04b1g1aSS1l_7Qt1y_SaC5ErBH0cc3SLeQlMTVclvJgP7yMRpPlZq1w4cpR7R_auYK06HMR8_xOJtZbsKlsbh8s7-E4KNWw7-nKSeV8jM6tsYfJDto2tB_3C7h20YZM9tCm-kf7aKZXibthT2PWbYY9eAHo4PkWM1yBhwvwcJ5iDR5egIfTTH1YgofTCBvwcA28-wN0OXycDJ4smOQUNlmeMT4t10wOUSNRszhG2KPckR1hMy9q0ZYUPnG550kv9Kmii9I-QUdrBjld23OGtiq4z1Ejz77khaJbXPwCi9Q4KA
http://ucd.summon.serialssolutions.com/2.0.0/link/0/eLvHCXMw3V1bS8MwFA66J1_E-13y5IvUdU3WdjInczhE2YPrBN9GmqRS2FqoFfHfm5NmbTfZH_CtTUpI-oVzvpOcC0LEubGtFZngcFeEhPJQ7SDRFsJlkttM2k5IIsooxA0_v7r9Uec9IMGi7nizWbX9B-A1fbwWWaro44x9fxbhzDP5EefxHLqUcgLPeEU6dTQROJ5zmSXaNZ3pm_qSRkaQagIiSsDRE0p45j8rnoD6TD1mBWmtu3n8vXgYsMy4i46N5445bWi1V04b1g1aSS1l_7Qt1y_SaC5ErBH0cc3SLeQlMTVclvJgP7yMRpPlZq1w4cpR7R_auYK06HMR8_xOJtZbsKlsbh8s7-E4KNWw7-nKSeV8jM6tsYfJDto2tB_3C7h20YZM9tCm-kf7aKZXibthT2PWbYY9eAHo4PkWM1yBhwvwcJ5iDR5egIfTTH1YgofTCBvwcA28-wN0OXycDJ4smOQUNlmeMT4t10wOUSNRszhG2KPckR1hMy9q0ZYUPnG550kv9Kmii9I-QUdrBjld23OGtiq4z1Ejz77khaJbXPwCi9Q4KA
http://ucd.summon.serialssolutions.com/2.0.0/link/0/eLvHCXMw3V1JS8NAFB60Jy_ivsucvEg06aSTRmqhlZYgiGgqeCuzFXpoAjE99N_7JjNZWuwf8JiEDDP5Xt68bb6HEGk_uM6GTmgLKjnxBQcJkh0pKVPCZcptczLzma_PDb9-0MFb-B2TuG7CVt_7D8CPVkWNVWFR6sgouPwitSUBJu5XlJSbHvQ6w17SihuyB5kuNPGGuJdZmuhDVbojcFUeY83YeJUxsfxRf6QXxizjRgwi3dAIxh82IwuevxFZqIZqlIg0ohllkN0qVhI68Kt3m4rV0JOvCZDRkl69-ZQJ92EcWd92nf2aUPBoKPiEd5oKfSHnIn9WifMV74Kf3dXe9mf0XqWNPOIb2m07G7vPNiyGyQHat6Y-HhiIDtGOSo7QLizoGEkNEp4nGEDCANITXocIA0S4hgjXEOE8xT3eL1HqPfJ-ca3BKi5qwE7Q7Xg0eYkcPbmpFqgcPvW0Wis5Ra0EXjtHmAUzX3RgJ6AcbC0RhsJzOfVUEDAawGov0NmWQS63PrlCezXc16iVZ0t1A6aVkL-9XDIt
http://ucd.summon.serialssolutions.com/2.0.0/link/0/eLvHCXMw3V1JS8NAFB60Jy_ivsucvEg06aSTRmqhlZYgiGgqeCuzFXpoAjE99N_7JjNZWuwf8JiEDDP5Xt68bb6HEGk_uM6GTmgLKjnxBQcJkh0pKVPCZcptczLzma_PDb9-0MFb-B2TuG7CVt_7D8CPVkWNVWFR6sgouPwitSUBJu5XlJSbHvQ6w17SihuyB5kuNPGGuJdZmuhDVbojcFUeY83YeJUxsfxRf6QXxizjRgwi3dAIxh82IwuevxFZqIZqlIg0ohllkN0qVhI68Kt3m4rV0JOvCZDRkl69-ZQJ92EcWd92nf2aUPBoKPiEd5oKfSHnIn9WifMV74Kf3dXe9mf0XqWNPOIb2m07G7vPNiyGyQHat6Y-HhiIDtGOSo7QLizoGEkNEp4nGEDCANITXocIA0S4hgjXEOE8xT3eL1HqPfJ-ca3BKi5qwE7Q7Xg0eYkcPbmpFqgcPvW0Wis5Ra0EXjtHmAUzX3RgJ6AcbC0RhsJzOfVUEDAawGov0NmWQS63PrlCezXc16iVZ0t1A6aVkL-9XDIt
http://ucd.summon.serialssolutions.com/2.0.0/link/0/eLvHCXMwjZ1JTwIxFMcb5eTFBfcl6cXjYKctndYQEqIiUUlUNPFGupo5OBCE-PV9ZQADXrhO3qFpX9rf2_6DEKM1kqzcCdQKZxi3BjzI1Z0T2luiPaGGBa55nBt-eBGtrvrosd6fas5KQX-qlAQOKqmSaawY8ixG6_ACRn_utR8X9QN4lrKyflBPovVSn9b0pmzvoO58AGdiXS13X4sB6P-KjGssZBdtzxgSt8pD30Mbvqiio6XcHl40uVXR5pP-2UfP4BD4Nf_2eBAwUB_ulNIXECvrAjdM83Y0KHzjyjSv8X0e0wx4qlxVjPF4gMEkpq8-Z59jL8wBem_fvd10ktnvFJIhQEOWQNgclDLSBiGNMVoQ73TqZeptKjTNlPQQXMAN6QAR4GxTIZVJHVE0SBaAqw5RpYCVHCNMDGfMWhKANoCnjKGRbGTQRtugODtBl3G7-8NSMaOfzkXFV_bsdE27M7QFoMLL3q5zVBmPJv4CYMC6XxiGqT4
http://ucd.summon.serialssolutions.com/2.0.0/link/0/eLvHCXMwjZ1JTwIxFMcb5eTFBfcl6cXjYKctndYQEqIiUUlUNPFGupo5OBCE-PV9ZQADXrhO3qFpX9rf2_6DEKM1kqzcCdQKZxi3BjzI1Z0T2luiPaGGBa55nBt-eBGtrvrosd6fas5KQX-qlAQOKqmSaawY8ixG6_ACRn_utR8X9QN4lrKyflBPovVSn9b0pmzvoO58AGdiXS13X4sB6P-KjGssZBdtzxgSt8pD30Mbvqiio6XcHl40uVXR5pP-2UfP4BD4Nf_2eBAwUB_ulNIXECvrAjdM83Y0KHzjyjSv8X0e0wx4qlxVjPF4gMEkpq8-Z59jL8wBem_fvd10ktnvFJIhQEOWQNgclDLSBiGNMVoQ73TqZeptKjTNlPQQXMAN6QAR4GxTIZVJHVE0SBaAqw5RpYCVHCNMDGfMWhKANoCnjKGRbGTQRtugODtBl3G7-8NSMaOfzkXFV_bsdE27M7QFoMLL3q5zVBmPJv4CYMC6XxiGqT4
http://ucd.summon.serialssolutions.com/2.0.0/link/0/eLvHCXMw3V3JTsMwELWAExfETqFIPnGpQhPHsRNUkAICAQIhKEjcKm9BFV1QaMvvM85ath_gllhxEvlNZsmM3yDkk0PX-aYTiGJa-lRJkCAdaM2EUa4wLpF-QgW1-4av71l8Gz13_W7Z0r3drsf-A_BPI7uTyjqSE8u6aJPoZfHGRRxXFZNp3oS-8Bff0v7MNn6f9UUrnQ7MMGtSldUg6vHQMnGolk4tr_-8NzvPvDszv-QabDYjr_S5NQOAWMz_ZPCorbIidUhaZY9g2g-5KTWr54R-3iLn0GRj4KwxUKY5SXSpbfMeK4VUkTnVSQtF94US-yq--zqYW15OA8JB2RxYfvSh7qvJsRk5T91FCL5DG4LfnN5UYTfY23wjUvGGfxnfzEA-rqKVIhTAcQ7hGlowo3W4p_jYQK8ViLgC8QgDbBggxABhdlxDiMcJLiDEACGuIcQAIe7IkxLFTlueZOcZmPZsEz1cnD-eXTpFWwznJeTc0Ylg0iRcRRw-p8S4EgBTgQeeqzCcMcMIl4EKQsE41Qp8MmECmmjfkyQh_hZaGsEDdhAWPKFwGZhDCW6ciiLluZJ5hnOY6VPaQNt2nXpW4EGQVK9a9gZqlkvXKyT_vWdpnUIWRYTv_jlxDy3X0tVES5N0avbBqVP6E_RuVFo
http://ucd.summon.serialssolutions.com/2.0.0/link/0/eLvHCXMw3V3JTsMwELWAExfETqFIPnGpQhPHsRNUkAICAQIhKEjcKm9BFV1QaMvvM85ath_gllhxEvlNZsmM3yDkk0PX-aYTiGJa-lRJkCAdaM2EUa4wLpF-QgW1-4av71l8Gz13_W7Z0r3drsf-A_BPI7uTyjqSE8u6aJPoZfHGRRxXFZNp3oS-8Bff0v7MNn6f9UUrnQ7MMGtSldUg6vHQMnGolk4tr_-8NzvPvDszv-QabDYjr_S5NQOAWMz_ZPCorbIidUhaZY9g2g-5KTWr54R-3iLn0GRj4KwxUKY5SXSpbfMeK4VUkTnVSQtF94US-yq--zqYW15OA8JB2RxYfvSh7qvJsRk5T91FCL5DG4LfnN5UYTfY23wjUvGGfxnfzEA-rqKVIhTAcQ7hGlowo3W4p_jYQK8ViLgC8QgDbBggxABhdlxDiMcJLiDEACGuIcQAIe7IkxLFTlueZOcZmPZsEz1cnD-eXTpFWwznJeTc0Ylg0iRcRRw-p8S4EgBTgQeeqzCcMcMIl4EKQsE41Qp8MmECmmjfkyQh_hZaGsEDdhAWPKFwGZhDCW6ciiLluZJ5hnOY6VPaQNt2nXpW4EGQVK9a9gZqlkvXKyT_vWdpnUIWRYTv_jlxDy3X0tVES5N0avbBqVP6E_RuVFo
http://ucd.summon.serialssolutions.com/2.0.0/link/0/eLvHCXMw3V1bS8MwFA5uT76IV7xMKAi-SLVp0rSBOSi6zQlu2k7wbTSXgoKdzO3Bf-_Jmjq3gT9AyFMLCTk5fOc7OckXhIh_6bkrmOBLpgShUoAHqUAplmnpZdrzBclpRs294fsnFj_wl5Ski-v4i2__YeHjXpI-xvO35C9iaN22Odlzmwz6lvi9LUlq_DqZsV4rGE7GXwAdycwOYbcHcLCyPbDel1X3LCsQS9BolIlL-csKGsv3L5dcoMQ5XGrrrkhVEzZXTIOgd26Ey9_Vq5xe68J9TmuQFUcmN-4k6U-Rx7NCrNXIa-FwHsKG22jLknMnLo26gzZ0sYtqMIE9dFaZ1en1nRhat-0MOk5TtErLNq9Eax8NO-3hzZ1rH5hwP6KIuooHhjCHAGK5l3PMtS9ohpkfSsEyBqme5jpSvsJccsjk_MCo_QUkxwILAtn9AaoX40IfIicLcyoDAGwmgBJJziX2BMM6DDMWEkqPUKOa2sj6yucIm6IXUCYeHP_9-wRtLpa2gerTyUyfAheS6hvmbQgD
http://ucd.summon.serialssolutions.com/2.0.0/link/0/eLvHCXMwvV07T8MwED61ZWHhUV6FIlkdOiBSYsdJ7KFCVaFCiA6oILFFie1IHWhLS8Uv4f9yzqNQKjEyJbKjRH593-XO5w_AYx3X-YUJns-NiYXlc-WbQHpUp1rIWIcSGYPa9Of7x6A3lC8jb1SBMnpQjHYJkhly66myTvMrXKpI9Zz7_Hr25lgZKRtuLTU14kJrQXcpR5OnvchUZcZ60c0c2i69pJadmVdceRW2mCuFXRhDt78KRDA3S91yhWROgHO3DIxmp05joS3DfxSrbeevU9sPZA8KtB7swmeZ9LNUujPWr6uk681TIP-x8XuwU9i_pJdP2H2omEkdjtf8kmS1Qa8O1Yf44wDaN3MrKUDiiSZosJLMS4sPkGlKWjjRSRaKaB3C8-D2qX_nFAIPjqJCUCeJFZee4gpvKEUK8KTiaGBRrdwUqVUZtA4RgowR1AhmWJokAWPKSF8jUnHvCGoT_P4JkAArTWjzbFPb5jhRkgmqXHyl5NyEDbgoxyaa5ed4RPkGtzDaGMgGNMtej4olvYi-u_z07-oz2Eariud7eptQe58vzTlaLkp_AWet4iY


drone to take an instant photograph or image becomes more difficult as the technology advances. In 

instances where photographic action becomes ever more extended down-the-line from the 

contemporary activity of an initial person, those seeking to own and or control use of later images 

may have to consider concepts such as copyright in computer created works. Protection for new 

commercialisations which are potentially further-down-the-line from a human are going to become 

increasingly complicated. 

 

Machine learning and AI 
One of the other new considerations in relation to copyright and computer generated works includes 

the development of machine learning and artificial intelligence (AI). H. Surden refers to machine 

learning, AI and law, and describes the technology as follows, “Artificial intelligence (AI) … [and] 
machine learning involves computer algorithms that have the ability to ‘learn’ or improve in 

performance over time on some task.”22
 

Machine learning and AI are sought to be applied to Cloud computing, the internet, social networking 

facial recognition,
23

 medicine,
24

 travel and accommodation,
25

 robotics,
26

 AI drones, and many other 

activities. There are a number of areas, activities and decisions where it is proposed that humans can 

be taken out of the process, including legal decision making and legal advice.
27

 While there are many 

issues raised
28

, copyright is indeed one of these. In many of these new activities, photographs and 

images are taken by the automated robots and AI machines. This occurs without a human present or 

directing. The issue then arisies as to whether these new photographic works are commercially 

protected as copyright. This is not an inconsiderate question given the vast financial resources being 

devoted to robot, drone, machine learning and AI both in research terms and commercialisation terms. 

While this may be less relevant in certain instances, the very viability of rolling out the new 

technology and devices may be contingent upon copyright and a route to return on investment.  

 

However, as J. Grimmelmann notes, frequently “[c]opyright ignores robots.”29
 This applies equally to 

machine learning and AI. Indeed the concepts of robots, machine learning and AI overlap. Yet, 

important commercial decisions may come to depend on whether these new autonomous works and 

activities can be protected. Given that they are even further down-the-line from the equipment 

manufacturer and developer, and considering that these new activities were not envisaged when 

certain modern copyright statutes were extended, companies may have to consider whether they can 

be pidgeon-holed into the previous concept of defined computer generated works. We cannot be fully 

assured that they are all covered by the various legal copyright extensions. 
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Sometimes these issues also involve discussion of “electronic agents”.30
 Machine learning and robotic 

actions can also occur at distance, such as teleoperated robotic systems to enabling action at a distance 

or “tele-agency”31
 Tele-agency can extend “across the traditional physical boundaries of legal 

jurisdiction”.32
 Ironically perhaps, this could mean that the distance down-the-line is a relevant factor 

to consider. 

 

The necessary consideration of whether these new activities do fit into the definition of computer 

generated works is not an altogether simple task. 

The statutes referred to above, which refer to computer generated work copyright protection, provide 

the following, 

 

UK Copyright, Designs and Patents Act 1988 

“author” “means the person who creates it”.  
“In the case of a literary, dramatic, musical or artistic work which is computer-generated, the 

author shall be taken to be the person by whom the arrangements necessary for the creation of 

the work are undertaken”.  
 

There is no easy assurance that this would automatically include new technology and works which 

may be created by new means not previously envisaged. There is the potential for the above provision 

to be interpreted as covering situations where the deemed author, the arrangements necessary and the 

creation of the work are all proximate, thus excluding situations where the end work is created very 

far down-the-line autonomously from the person, indeed with the person not being present at all. 

There is likely to be detailed discussion, if not debate, in relation to what “arrangements” and 
“arrangements necessary” actually means. Also, argument might suggest, for example, that 
“arrangements” are something different from actual equipment or technology. Even if “arrangements” 
includes creating and developing a particular robot, machine learning automation, AI or internet of 

things (IoT) device, application or operation, there is still scope to separate or rather distinguish the 

arrangement qua device from the operation of the device, for example, in taking photographs or 

certain individual photographs. That is, developing or building the equipment device does not relate to 

individual actions and operation with the device nor the product of that device per se or when the 

device is undertaking autonomous creative actions.  To what extent are the previously understood 

arrangements different to, and similar to, the arrangements (and other actions) in the new robot, 

machine learning, AI or internet of things (IoT) world? 

 

Another statute extension example is below. 

 

Irish Copyright and related Rights Act 2000   

Computer-generated work means “that the work is generated by computer in circumstances 
where the author of the work is not an individual”. 
Author means the person who creates a work and includes “(f) in the case of a work which is 

computer-generated, the person by whom the arrangements necessary for the creation of the 

work are undertaken”.   
 

This provision is perhaps arguably wider than the UK equivalent. It seems to suggest that there can be 

a work created but without an actual individual being present. However, it is unclear how proximate 

the person and their “arrangements” must be to the creation of the work. In the case of new and 
developing robots, etc., is the individual really making the arrangement? Consider a robot set down 

outside a jungle, which then makes its own way into the jungle, finds a location to rest, and waits to 

                                                           
30

  An early reference includes A. Cruquenaire “Electronic Agents as Search Engines: Copyright Related 

Aspects (2001) 9(3) International Journal of Law and Information Technology p. 327. 
31

  P.M. Asaro “Remote-Control Crimes” (2011) 18(1) IEEE Robotics & Automation Magazine p. 68. 
32

  ibid. 
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see if animals walk by it, and chooses some animals to photograph and not others, and how it 

photographs them, such as day filter, night filter, colour, black and white, thermal, etc. Various 

autonomous drones are sent off and will undertake automonous mapping and other activities. It cannot 

be said that a person whom may have build a device or part of a device is deciding or instructing that 

particular individual photographs or maps are to be taken, particularly if they cannot see the location, 

terrain, etc. Much will depend on what a court would interpret the work “arrangement” to mean in the 

circumstances of newer technology and previous contentious debates. Distinction might perhaps be 

drawn between a  generated or taken photograph. Temporal issues, lack of individual human input, 

distance of human contact and direction, distance down-the-line, etc., will all be considered. 

 

However, notwithstanding the above, it cannot be said that there is a guarantee of one or either of the 

above, or indeed other provisions, extending to robots, machine learning or AI in individual instances 

or in general in all instances. As is commented below, it could also be cautioned against from a policy 

perspective, shoe horning in new unforeseen scenarious to pre-existing provisions. 

Sam Ricketson refers to the need for human authorship in the Australian context, particularly in light 

of the example of Telstra Corp Ltd v Phone Directories Co Pty Ltd
33

.In the above case the Full 

Federal Court of Australia held that for original literary works, it is necessary to identify the 

specific works for which protection is claimed, and the human authors of those works. The 

works in the instant case were (white and yellow) page telephone directories. Copyright 

protection was denied on the basis that the compilation and production of the works was 

almost entirely automated. Any human contribution was either too anterior or too incidental 

or ministerial in nature (e.g. changes, corrections, etc.). Sam Ricketson comments that “[t]he 
need for authors to be ‘human’ is a longstanding assumption in national copyright laws, 

particularly … [following] the Berne Convention for the Protection of Literary and Artistic 

Works”. 

Previously the Australian Copyright Law Review Committee (the CLRC) examined issues of 

computer software.
34

 “This was in the context of works created with the use of computers, and was a 

matter that had been highlighted by the provision that had recently been adopted in the Copyright, 

Designs and Patents Act 1988 (UK) dealing with ‘computer generated works’”.35
 The CLRC 

distinguished between computer generated works and works created with the assistance of computers. 

“In the case of the latter, the CLRC saw no difficulty in applying protection on the same principles 

that extended to works created by using traditional means.”36
 The CLRC states that, 

“In other words, if the materials produced with the assistance of a computer program amount to 

an original form of expression of an idea, and that expression comes within one of the 

recognized categories of works protected under the Copyright Act 1968 (the Act) the materials 

should also be protected as such, protection being granted regardless of how much easier the 

author’s task is may have been made by the use of the computer program.”37
  

Ricketson continues that, 

“By contrast, the CLRC recognised that the difficulty arising with works generated solely or 

almost solely by computer processes would be that of identifying who was the human author of 
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the resultant expression. Several examples of this were given: satellite weather photographs and 

reports generated by an expert system. While these might have the final appearance of a 

protectable work, this did not avoid the need for inquiry into the statutory requirement that they 

must have authors, and human authors at that. In concluding this, the CLRC rejected the 

argument that this authorship requirement might be satisfied by focusing on the person who 

wrote the programs used for this purpose, or the person who may have entered the data in the 

knowledge base of the expert system from which the report was then generated by the expert 

system. This was not to deny that such productions might be worthy of some form of 

protection, but that this should not be under the rubric of original works of authorship: 

‘In so far as these types of computer-generated materials are deserving of protection it 

seems to the Committee that the protection that they should attract is more akin to that 

extended to neighbouring rights … the protection extended to performers, producers of 
phonograms and broadcasting organizations.’”38

 

“This, then, was the solution that had been adopted in the UK legislation, but was not one that the 

CLRC recommended for Australia.”39
 

The “Full Court’s decision simply confirms the status quo: under the Copyright Act … there must be 

identifiable human authors for copyright to subsist. On the detailed evidence before the trial judge, 

there was no basis for finding that such persons existed in the case of the directories in suit”.40
 

However, “[n]one of this is to deny that productions of this kind may, or should, be protectable as a 

matter of principle, whether pursuant to some tailor made sui generis regime contained in Pt IV of the 

Act or even some theory of unfair competition”.41
 Ricketson cautions, however, “that this should not 

be shoehorned into Pt III [of the Act], which is concerned with authors and their works”.42
 

 

Related issues and concepts 
There are also various related concepts which might be considered in relation the issue of whether 

new works created by robots, machine learning and AI can be encompassed within the previous 

concept of computer generated works, and thus avail of copyright protection, and for whom. Some of 

these additional concepts are referred to below. 

 

Literate robots and non infringement 
J. Grimmelmann in referring to “Copyright for literate robots” refers as follows, 

“Almost by accident, copyright law has concluded that it is for humans only: reading performed 
by computers doesn't count as infringement. Conceptually, this makes sense: Copyright's ideal 

of romantic readership involves humans writing for other humans. But in an age when more 

and more manipulation of copyrighted works is carried out by automated processes, this split 

between human reading (infringement) and robotic reading (exempt) ... Quietly, invisibly 

almost by accident, copyright has concluded that reading by robots doesn't count. Infringement 

is for humans only; when computers do it, it’s fair use ... Copyright ignores robots. This … is 
… consistent with copyright's theory of the romantic reader.”43

 

While Grimmelmann is looking at the aspect of robotic reading and the machine or robotic reading 

not having been considered as an infringing act, this suffices to demonstrate that many aspects of 
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robots, machine learning and AI were not envisaged fully or at all when modern copyright statutes 

were enacted. This applies also to robot, machine learning and AI created or generated works. 

However, the new contemporary creations were also not envisaged even when the arm of copyright 

was extended to embrace the defined concept of (certain) computer generated works. 

 

Electronic and robot personhood 
J. Gunther et al refer to issues of robotics, privacy, electronic personhood in robotics, legal liability, 

admission, legal status, actions of software agents.
44

 “Law is not already prepared for the aspects 

coming with this new technology.”45
 

 

Works of joint authorship 
Interesting and complicating issues may also involve the copyright concept of joint authorship of 

copyright works. For example, the UK Copyright, Designs and Patents Act 1988 refers to works of 

joint authorship in section 10. It provides that a work of joint authorship “means a work produced by 
the collaboration of two or more authors in which the contribution of each author is not distinct from 

that of the other author or authors.” Section 22 of the Irish Copyright and Related Rights Act 2000 

provides that “a work of joint authorship” means “a work produced by the collaboration of two or 
more authors in which the contribution of each author is not distinct from that of the other author or 

authors”. The various potential areas of application of joint authorship, and or joint ownership, of 

copyright works in the context of robots, machine learning and AI may need to also be explored in 

detail. 

 

Infringement 

While the issue of protecting and enforcing rights by way of infringement action is an important 

aspect of the life cycle of copyright works, this aspect is beyond the current focus, which is confined 

the creation and existence of copyright in the above circumstances.
46

 

 

Conclusion 

While types of computer generated works will indeed be protected, in particular given the express and 

deliberate expansion of the copyright regime)(in certain jurisdictions at least), to protect these works. 

However, there is no assurance that absolutely every type of computer generated work will be 

encapsulated in the prior express protections. Currently there is an explosion in new forms of 

computer generated type works such as robots, machine learning, AI and the internet of things (IoT) 

more generally.  

 

These were not originally envisaged and thus deserve a fuller contemporary analysis as this brief note 

discovers. The need for a wider analysis is supported by the vast efforts and resources being devoted 

to these new technology based activities. A wide jurisdictional and supra-national comparison may 

also be beneficial. 

 

Commercial endeavours should be protected, however, in the instance of increasing and further down-

the-line robotic and AI created works, it remains to be seen if and how copyright might currently 
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apply to assist in doing so, at least without further regulatory amendments. Assessments of new forms 

of computer generated works, and whether assessed on a case by case basis or grouped by category 

for the purposes of considering the applicability of copyright protection will need to be examined in 

more detail as these technologies and applications become increasingly commercialised. 
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