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Noel Sharkey, University of Sheffield

Contents

11.
Introduction


32.
Background


43.
The  rise of the robot police


4USA


5South Korea


6China


6Japan


6UK


7Russia


7Israel


74.
Timeline for the future of robot policing


72008-2010


82025


82040


82055


92070


92084


10Conclusions


11Appendix: Technologies considered in writing




1. Introduction
There are considerable and swelling numbers of police robots performing many different roles throughout the world in countries such as China, Russia, USA, UK, Israel, Japan, Canada, Australia, South Africa and South Korea. They perform tasks ranging from assisting in hostage release to providing protection for tourists. Some are armed with lethal weapons and several have non-lethal weapons like Tasers, water cannon, pepper spays and nets. Many are used for surveillance. Some have autonomous or semi-autonomous function while others are under tight human control. There are more and more reports on a daily basis of the police use of robots and new robots being added to the repertoire all the time. The biggest current users are the US SWAT teams and the most dangerous are the South Korean border guards.
Why are robots so useful to the police? They perform the dangerous, dull and dirty work that humans do not want to undertake. They keep the police out of harm’s way in an increasingly dangerous world of armed criminals, gangs and terror organisations. The more they are used the more their uses and functions will evolve. Many military applications are being developed that will be returned to civilian policing. At present the costs are high but they are falling and will fall dramatically as manufacture increases over the next 10 years. It is undeniable that robots are a safe way to reduce future crime.
However, the price for our protection may be too great. The progressive growth of robot policing poses some serious technological dystopian threats to our society. There is a trade off between crime prevention and our privacy, our civil liberties and our basic human rights. All of these will be eroded by the development of  new robot technologies for monitoring, checking, tagging and following us. 

Projecting from current trends in the convergence of existing technologies possible reality for 2084 is that there will be many different types of robots working in directly connected unison, sharing information and images using swarm intelligence techniques. Everything from tough tracked robots with non-lethal weapons to snake like robots and even pipe crawling robots will operate together to leave no hiding places. Robots will have access to totally integrated databases of all information about citizens including bank accounts, tax, motoring, shopping, criminal records and movements. AI programmes will compile “suspect lists”. A suspect’s movements for particular dates will be checked on the network of surveillance footage.

There will also be inorganic “squidgy” humanoids designed to be the public face of police robotics and to engender trust with the population. Work of this nature is well underway in Japan. They will converse with the public to gather information, assess potentially dangerous situations and question suspects. They will disperse crowds and restrain drunks and ‘see’ with a network of surveillance cameras and unmanned micro aerial vehicles able to track and monitor people throughout the future city. They will be our traffic wardens and will police the roads in automated driverless cars. They will maintain a link with humans who will have the final command decisions – there won’t be robot detectives but robots will keep the human police away from threats. 
The upside will be that policing work will become less dangerous; there will be no point in knifing a robot or shooting one – they can be easily repaired or replaced and it will be very difficult to escape from them. There may be no hiding place in the city of the future. ‘Plods’ on the beat will become a thing of the past. A live police officer will have several robots on hand. There will be no shortage of police coverage to snuff out gang culture and repair “broken Britain”. Playgrounds will be safe and young women will be able to walk the streets at night safely.
One of the most useful projected developments over the next 20 years will be the detection of weapons such as knives, guns and explosives at a distance. There is clearly a lot of military and counter-terrorist interest in this development and consequently a lot of commercial interest. Once reliable detection systems come on line, there will be no stopping the use of police robots. These could save many lives and make police work much safer.

There is no need to worry about these robot being ‘super-intelligent overlords taking over the planet and killing or enslaving all humans’. While this is a familiar story that has popped up repeatedly since the 1920s, it is mere fantasy and will not happen.  Despite over 50 years of research on Artificial Intelligence, and Moore’s law, there is not a glimmer anything approaching real organic intelligence let alone super-intelligence. There is absolutely no evidence of machines becoming any more intelligent than they were 30 years ago. They will not be what we would call “bright or brainy” and they will not have personal motivation. Instead, it is humans equipped with such powerful technology that we have to fear. As long as authorities are benign, caring and don’t make mistakes, such powerful policing could be of great benefit to mankind. But, as we all know, absolute power corrupts. Those in control of the machines will control society.

The biggest downside will be a loss of privacy and some basic human rights. The whole predicted development in this report is based on a gradual creep of new legislation. This could come about in a number of ways such as: high media profile cases like the “Jamie Bulger case” which legitimised surveillance cameras in the public mind in the UK; new counter-terrorism laws which we have already seen abused for snooping on trivial offences like lying about catchment areas of schools and not picking up dog poo or litter; national emergencies like the perceived knife crime epidemic, increased attacks on police using new weapons or to counter hi-tech criminals who will also have access to advanced technology. 
Apart from the intrusion of providing ever more detailed mobile surveillance. the future robots will be equipped with biometric tools for recognising faces, fingerprints, retinas and eventually they will be able to conduct on-the-spot DNA testing. Advances in medical robots will allow detailed short distance monitoring of physiological signs such as heart rate, respiration, temperature and perspiration that will be used to allege possible guilt, wrongdoing and lying. If permitted by law, robots will also be able to stop suspects for on-the-spot tests and checks. Drugs will be detected at a distance using molecular sensors making sniffer dogs redundant. The robots will be able to conduct drink driving tests and detain individuals for delivery to a police station, although it is most likely that such decisions will have a human in the loop. 

Another big problem to be faced with the robotisation of the police is that the reach of the law will be overly long and there will be no leeway. Detention will be much easier with electronic tagging orders that can be enforced by always present robots with monitoring sensors. The tag will be able to communicate directly with a robot that will never tire of such dull work. It is often said that there is no point setting up laws that cannot be enforced but in the possible 2084 scenario, very many more enforcement opportunities will be possible.. 

2. Background

We are at the crossroads of a brave new world of robots with the density of robots on the planet picking up year upon year at an increasing rate.. The UN robotics survey at the end of 2006 estimated a worldwide operational stock of over 3.8 million. A big surprise is that 2.9 million of the robots are for servicing both personal and private needs. More than a million of these were for leisure and personal entertainment. This is a big change.

With prices falling steadily - robots are more than 80% cheaper now than in 1990 – these numbers are set to rise at an unparalleled rate. Robot manufacturers are penetrating many new areas from caring for the elderly and childminding to surgery and sex.  The technology is reaching a point where the applications have become a matter of creativity. Every week there are new ideas. The major developments are in Asia with Japan having 1 in every 28 members of their workforce being a robot in 2005; South Korea have a goal of putting a robot in every household by 2013.

The statistics do not take into account the significant and increasing use of robot by the military worldwide. These figures are more difficult to obtain but all the indications point to robot armies of the future. The U.S. goal is to have a third of their ground combat vehicles as robots by 2015 and they are well on the way to meeting that target. Now the military developments are beginning spill over into policing with SWAT teams throughout the USA using robots on a daily basis. And this is spreading internationally.

We are in danger of sleepwalking into a world where robots have become indispensable to service our needs, to care for us, to watch our every activity, to police us and to fight our wars for us. Bill Gates, the founder of Microsoft, believes that robots will take off in the same way as the personal computer did, "they could have just as profound an impact on the way we work, communicate, learn and entertain ourselves as the PC has had over the past 30 years."

What will that mean to our humanity? What changes will it create in our society? Will it make us more isolated or simply remove all our menial tasks? I am not talking about super-intelligent robots taking over the world. I am talking about dumb quasi-autonomous mobile machines moving through our lives in an unprecedented way; machines that may be under control of governments and police or even the local utility companies. 

Robots that have been developed for war are finding their way back into the civilian world. It doesn’t take much imagination to realise how ground and aerial robots could be used for policing, surveillance and homeland security. They will make it easier to control civil disobedience, protests, riots, strikes or even football crowds. The movement has already begun.
In 2000, a survey that included Law Enforcement personnel in the US showed that robots were wanted for dirty and dangerous police work: inspection of hazardous areas, barricaded suspects, hostage rescue, creating diversions, providing zone defences, retrieving wounded officers and hostages, retrieving objects, delivering small goods like mobiles, food, drink and chemical agents retrieving objects.  They also wanted robots with weapons, cameras for day and night vision, remote speakers and microphones, articulated arms and grippers as well as self-righting, semiautonomous robots.

Looking at today’s technology there is an obvious progression into the future of policing that depends less on the advances in hardware and software than it does on policy decisions and what the public will tolerate in terms of loss of privacy and civil liberties. It is a matter of cultivating public trust. One angle to get a robot foot in the door is terrorism bills – robots are at their most useful in fighting bombers. Some high profile cases and statistics showing for example the end of knife crime will create acceptance. Japan is cultivating trust with a small friendly female robot police officer and China are using friendly looking humanoids to give direction to the public.

Look at how the massive surveillance network of CCTV cameras has crept into existence in the UK despite all of the 1984 Orwellian rumbling in our stomach. The public in the 21st century have come to accept them in a way that would have seemed unimaginable before 1984. It was a PR triumph and now we can hardly move in a UK city without being on camera. And these will make great visual extensions for our future robot police
3. The  rise of the robot police
This section provides a glimpse at the international growth of police, surveillance and homeland security robots. Several countries are included here but it is by no means an exhaustive listing – there are more coming online every week.
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USA
An increasing number of US police forces are now using robots, such as the ANDROS Remotec, for these tasks. Originally intended for bomb disposal, there are now daily reports of police and SWAT (Special Weapons And Tactics)  teams using robots for a greater variety of dangerous tasks such as breaking down doors, approaching hostage takers, searching buildings, smashing windows and taking mobile phones to barricaded suspects. 

Many of these reports have heart warming outcomes such as hostage children being safely released. Often the gunmen will just give themselves up when confronted by a robot even though it is not armed or dangerous. When children’s lives are being saved in this way we feel a warm glow towards the robot and its handler. The trust such incidents create accumulate to make the application of police robots acceptable despite ethical “what if?” factors.
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In June, 2007 the iRobot corp., makers of the PackBot for the US army and TASER international, the “stun gun” company announced a strategic alliance. As a first taster, the two companies have integrated the PackBot robot with an onboard TASER X26. This is a “non-lethal” weapon that uses compressed nitrogen to shoot darts attached to insulated wires into a human up to 10.6 meters away and deliver a blast of high voltage (up to 50,000 volts). The target’s muscles contract uncontrollably allowing them to be dealt with either in a more conventional way or by having more shocks sent into their muscles. 
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This is just the beginning of arming police robots to enforce laws in the civilian world. Foster-Miller of Massachusetts also has an optional taser mounted on one of their Talon robots. More alarmingly they have lethal weapon capability on their Talon SWAT robot (pictured) designed for police service. The robot can be configured with a 40 mm grenade launcher, a 12-gauge shotgun or a FN303 less-lethal launcher. 
For now, police robots operate only under human control but, following on from the military, this is set to change. As I suggested earlier, once technology has been tried and tested in the theatre of war it will come home. George Pike, the director of Global Security, talking about robot police, recently said that, “We may see autonomous robots capable of inflicting lethal force”. He expects these toward the end of the next decade. 
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South Korea
In 2007, South Korea commissioned Samsung to build autonomous border guards. These can detect intruders in the demilitarized zone between North and South Korea at a 4Km range and automatically shoot them. According to the Korean Times, the South Korean Ministry of Information and Defence put $33.9 million USD into the development of police robot in 2006 with the purpose of developing a robot police force by 2101.
The Seoul authorities have also had a school guard robot developed by KT Telcop) to watch out for potential paedophiles in school playgrounds. The OFRO can autonomously patrol areas on pre-programmed routes. It is equipped with a camera system and microphone so that teachers can see what it can see. The same robot was also used to to patrol the grounds for the World Cup in 2006 (pictured).
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China
The Chinese have recently been developing police robots for use at the Beijing Olympics in 2008 including the Dragon Guard X3 portable robot developed by Shanghai’s Grandar Robotics and the 56 kg robot, RAPTOR (pictured) made by  Beijing Universal Pioneering Technology Co., Ltd. According to the People’s Daily, China recently unveiled an armed robot for use at the Olympic Games. 
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Perhaps a more interesting glimpse of the futures is the Chinese Police Humanoid robot (pictured left) with four video cameras: three in the head and a pinhole camera in its chest.  Citizens can press the red button on the robot’s stomach and be automatically connected with police headquarters, and speak directly to an officer using a microphone installed on the robot’s chest. According to Changping police, the robot will be used where cameras can’t be installed and where incidents happen frequently. 
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Japan
This is the most advanced robot nation with a population that have a very positive attitude to them. They have a range of advanced security robots like the Reborg-Q (pictured) that communicate with and use lifts. It has been patrolling shopping centres in Japan to monitor unauthorised access as well as the presence of water leaks and fires. The machine has a touch-screen interface on its chest for visitors to get information about weather, the time and even missing kids. Now the company, Sohgo Security Servies, have deployed one in an office complex to keep track of employees’ overtime working hours, gathering information on and reporting them to the HR department.
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The Japanese also have a female police robot (pictured) that does not carry a gun, but wears the same cap as a female cop. It was introduced at Kokura Minami police station of Kitakyushu city in Japan.  Local police authorities held an event at a mall to educate kids against street crime.


Recently the Tokyo police used a sewer cleaning robot to hunt down a purse snatcher who had escaped into the pipework. It had a camera and spotlight so that it could be navigated.
UK 
Bomb disposal robots have been used by the police for many years in the UK throughout the IRA period and they are not a novelty here. But more recently 
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the police in Liverpool and Glasgow acquired German made hicam microdrones (pictured) for surveillance operations. The Staffordshire police deployed one at the 2007 V music festival. This is a little battery-powered helicopter weighing less than 1kg and is less than 1 meter in diameter. Combined with very quiet operation, the microdrone is equipped with video camera and a choice of sensing equipment that allows entirely covert operations. According to the suppliers, MS Power Systems, it can be used to track criminals and record anti-social behaviour as well as crowd and incident monitoring. 
Despite the reluctance of the US to follow our lead with surveillance cameras, the US police authorities are beginning to use unmanned aircraft for monitoring the population. 
Russia
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The Moscow State Technical University have developed a police robot that can record offences against the law using its five cameras, and also urge citizens to heed the law by reciting local statutes and repeating them over and over in a monotone voice. It weighs 250 kilograms, with a height of 180cm. It is being used to patrol streets in the city of Perm to tell drinkers to take their alcohol indoors. The robot has a panic button for passersby to call the police. 

Israel
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Israel are using a number of police robots that have been commissioned by the military because of their particular problems. Examples are the armed Viper robots and the more recent Guardium (pictured) which has some autonomous functioning. Made by G-Nius Unmanned Ground Systems, it is operated from a command room, and can be mounted with cameras, night vision equipment and sensors, and machine guns.  It can follow pre-programmed routes to navigate alone through cities.  It can be used to patrol borders, scanning 360degrees and alerting operators of anything suspicious. It can travel at 80 km/h, and carry 660 pounds.  It is controlled by means of a console that has a similar appearance to a video game controller.
4. Timeline for the future of robot policing
This timeline is solidly based on 2008 technologies and discusses how they may converge to make future robots. It does not account for unknown technologies; nor does it take into account the technological response of criminals with jamming equipment, electronic cloaking and anti-robot weapons not to mention burglar robots. Such technology could push evolution of the police robot at a faster pace with more robust response. The timeline is based on predictions about the technological development and what will be available. Whether or not it will be deployed in the manner suggested here will depend on many complex societal and legislative factors that are beyond the remit of the report.
2008-2010
Wheeled robots will be used for disposing of explosives and mobile surveillance camera robots with loudspeaker and built in functions will continue to be used for monitoring potential criminal activity. There will be a progressive use of robots for security of buildings, airports and perimeter fences under control of operators; some aerial surveillance robots – micro-helicopters and fixed wing planes; some tracked robots with non-lethal weapons such as Tasers, pepper spray and water cannon and some with lethal weapons for flushing out terrorists and dangerous armed criminals. There will be some semi-autonomous operation for specific functions like navigation, avoidance and escape but mostly the robots will be operated by games controllers and always supervised by humans. They will work alongside police operators much like a police dogs. Most of these developments are well under way (C.F. Section 3 for an overview).
2025
One of the most important extensions to the police use of robots in this period will be advanced biometric ID checks such as face, retina and fingerprint recognition.  These facilities will greatly extend the surveillance potential of the robots and make their use considerably more widespread They will be able to determine the identity of individuals in seconds through direct link with police computers. Wheeled humanoid police robots with more semi-autonomous operation will be in use on the streets. Many robots could sit passively in areas in town centres or areas known for crime. They could monitor any sudden scene changes like the appearance of a group or a crowd and use audio and vision systems to determine whether they are a group of harmless drunks or are potentially dangerous. Audio levels and speech perception would be used to tell if there was aggressive shouting and swearing and vision systems could watch for human contact or standoffs. 
Robots will alert a human operator to survey the scene and advise. The robot could be remote controlled to approach the situation and enable the operator to ask questions, check IDs and assess the situation. Robot backup could be sent in with aerial vehicles and more ground robots. 
2040
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There will be much more autonomous functioning to reduce costs and free police officers for more human tasks. Humanoid walking robots would be more in use for crowd control at games, strikes and riots. Robots will patrol city centres and trouble spots where fights are likely to break out. Robots will have reasonable speech perception and be able to ask questions and respond to answers. What is your ID number? What are you doing here? Move along. They may work in teams of tracked robots with non-lethal weapons (e.g. Tasers or nets) and be on call for diffusing difficult situations and arresting people. 
Powerful soft bodied robots will be developed that can restrain people without danger of hurting them. These could then be used as robot bouncers and security guards at nightclubs. There could also be radio tickets so robots can tell if humans have tickets and eject or detain those without. Robots will be able to spray a crowd with RFID tag darts or some futuristic equivalent so that people can be tracked after the crowd has been dispersed. They will always have a human operator on call to assist with ambiguities and to give instructions about the use of physical force.
2055
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There will be more extensive use of robots with facial expressions and body gestures for dealing with people and diffusing difficult situations. The aim of these will be to build up human trust and confidence in the machine. Public acceptance will be required to legislate for more extensive robot application. such as autonomous robot traffic wardens. There will be absolutely no point in arguing with a robot traffic warden. 
One big development in this period, with the greatest impact on personal liberty and privacy, will be the use of Extended Sensing by robots. Robots, unlike animals, are not limited to sensing within the confines of their own bodies. It makes no difference to a robot if its sensors and cameras are attached to its head to its feet or on the wall next to it. The control systems for factory robots and soccer robots often operate with cameras on the ceiling looking down on robot and environment to plan movements. A ground robot could have camera eyes and sensing flying overhead on micro-helicopters without any difficulty. In the same way, robots connected into a network of surveillance cameras are no different than a robot with multiple distributed eyes. Thus a single robot would be able to track an individual’s movements throughout a city.
2070
The first autonomous police cars will have appeared – they have no need for a driver. These will be able to stop violators or use their cameras to identify the licence plate and automatically deduct fines from bank accounts. There are already a number of autonomous cars in 2008 but it is not possible to get them in operation on the roads because of insurance and legislative difficulties. Many competitive companies, not to mention the military, are working hard to overcome all of the difficulties and that should happen by this period.

Robots will use ultra high speed networks to communicate with each other as if they were a single machine so that they can act in concert. Each robot will be able to “see” what all of the others can see. Their computers will be just another node on the network so that information sharing is almost instantaneous. They will be able to search integrated internet databases at very high speed and access visual information from networks of survellience cameras or even access other robot visual systems and data banks. 
Another development will be the use of swarm intelligence technologies either with small or large robots to make escape from capture impossible. When set in automatic mode, the robots will be able to collectively plan at very high speeds and communicate directly through their computers without giving anything away to suspects. 
2084
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As well as greater development of the robots that we have seen up until now, we can expect advanced humanoid robots made from squidgy inorganic material with human like features and expressions that make them appear almost human. They will not get angry or frustrated and could be made to always look friendly even when being shot at. Such  inorganic “squidgy” android police will be the public face of police robotics to engender trust with the population.  They will converse with the public to gather information, assess potentially dangerous situation and question suspects. They will disperse crowds and restrain drunks and  ‘see’ with a network of surveillance cameras and unmanned micro aerial vehicles able to track and monitor throughout the future city.
Their biggest advantages will be speed of process, being able to run faster than humans, and, because of their soft deformable bodies, being able to squeeze through or into spaces that humans could not (the US military are already funding two different organisation to develop robots with such deformable bodies).

Like their predecessor in 2025, the robots will be equipped with biometric tools for recognising faces, fingerprints and retinas. It is possible that they will be able to do face recognition with moving targets by this time. They will also be able to conduct on-the-spot DNA testing as well as using heart rate, respiration and temperature sensing to check possible guilt, wrongdoing and lying.  They will be able to sniff out explosives and detect concealed weapons such as knives and guns at a distance.  They will be our traffic wardens and will police the roads in automated driverless cars. They will be able to sniff out drugs at a distance and condct drink driving tests and they may be permitted to arrest incapacitated individual and return them to the police station for processing by humans.
Many different types of robots will be in use and work in directly connected unison sharing information and images. Using swarm intelligence techniques, everything from tough tracked robots with non-lethal weapons to snake like robots and even pipe crawling robots will operate together to leave no hiding places for law breakers. Teams of robots for specific purposes will quickly and automatically assemble for instant deployment and squidgy robots will be able squeeze into places that human cannot.

Robots will have access to integrated databases of all information on citizens and their friend and associate circles including bank accounts, tax, motoring, shopping, criminal records and movements These will be similar to but much more advanced than the US Total Information Awareness (TIA) and MATRIX (Multistate Anti-Terrorism Information Exchange) programmes that were cancelled due to public outrage. A suspect’s movements for particular dates will be checked on the network of surveillance footage. 

There will also be many tiny polymer robots equipped with cameras that can be sprayed into populated areas or private dwellings and that can then self-configure into larger robots to constrain criminal activity.
Conclusions

Looking at the current world trends in the use of robots for policing and surveillance, there is no doubt that the police use of robots will extend and evolve as far as technologically possible if permitted to do so. It is the moral duty of police commanders to protect their officers from harm in any legal way that they can. Robots are a very good way to minimise police risk of injury or death. It is also the moral duty of the police to prevent crime and bring criminals to justice in the most efficient way possible within the law. It is clear that the projected technological development of robots will make crime fighting considerable more efficient in the furure. It is simply a matter of what the legislators will allow.

The development of police robotics projected in this report would ultimately change the nature of society and the way humans conduct their lives. Whether this is good or bad will be for future generations to decide. It may be that with advanced technological crimes, more dangerous armed criminal gangs, massively increased terrorist and some future horrors that we cannot forsee, society will be prepared to concede much of its current liberty and privacy. We are certainly getting the warning signs of this in our current surveillance society in the UK.

It should be made clear again in concluding that robots will be tools for use by humans. Although by 2084 they will have considerable autonomy, robots are too dumb and dangerous to be allowed to act in an unconstrained fashion. When working with humans, human judgement will always be required. Robots will be able to do rapid searches of many databases for on-the-spot checks or arrests. They may be able to do such checks within nanoseconds but it will still require humans to make critical judgements about the nature of the data. It is my belief that even by 2084, Artificial Intelligence will not be producing robot detectives. 
Appendix: Technologies considered in writing
Communications
1. robot to human: speech perception and synthesis, conversation and questioning, facial expressions and body language gestures.

2. robot to robot: direct wireless communication through radio and other sensing plus external communication in case of interference

3. robot to network – direct wireless internet communication and hard wired communication if needed.

ID and Biometric screening
1. Face recognition (already on Asimo and Reem B)

2. Retinal scanning

3. ID checking (scanning photo and checking face)

4. Finger printing

Body monitoring
1. Internal: heart rate, respiration, skin response, temperature

2. External: Gestures, intention, body movement, proximity of people
Tracking 
1. onboard cameras

2. external cameras (networked)

3. Radio Frequency ID tags

4. Heat sensing
Construction and body types
1. Tank-like tracked vehicles
2. Wheeled trucks and cars and low level bodies

3. Humanoid wheeled and tracked

4. Humanoid walking

5. Mulit-legged walking

6. Snake

7. Android with silicon bodies

8. Squidgy bodied robots (new under development)
Artificial Intelligence and computing

1. Navigation and control

2. Profiling – bringing together information on a person from multiple sources such as health, insurance, police, bank and even shopping data bases. This can be used to build up a personal profile to decide whether a person should be detained, recorded, or tracked.

3. Vision software for monitoring movements and deciding what they mean.

4. Vision systems for determining mood and emotion of people.
Robot Weapons
1. Nets
2. Water cannon

3. tazers

4. rifles

5. machine guns

6. grenade launcher

7. rocket launcher 

Surveillance and Monitoring Networks

1. CCTV surveillance networks in the cities of the UK

2. USA TIA system – intergrated systems for spying on people personal details in the US

3. DVLA – vehicle licensing

4. MATRIX total surveillance in the US.
Robot types

1. Tracked vehicles

2. Wheeled vehicles

3. Multiple-Legged robots

4. Biped robots

5. Androids with silicon human like bodies

6. Expressive robots – showing emotional expressions.
� The 2084: Big Robot Is Watching You report was commissioned by Warner Home Video to celebrate the DVD release of Terminator: The Sarah Connor Chronicles, out on 11th August 2008. 
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