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The Sony Aibo is the most well-known and sophisticated commercially available example of a “zoomorphic” social robot [1] – a device which endears itself to its human “owner” through resembling and behaving like a domestic pet. However, a common conclusion of studies which have compared human behaviour towards the robotic-dog Aibo and to real dogs is that, after a while, Aibo begins to suffer from a lack of attention from the humans around it. A number of video presentations of human interactions with Aibo in different contexts were presented at the recent IAHAIO event in Glasgow [2] which often portrayed Aibo, of course, behaving like a robot and not a dog. Typical video clips would show a human subject attempting to play with Aibo – who showed no interest whatsoever; a real dog would at least have tracked the subject around the room using its eyes and by turning its head – but not Aibo – who would simply gaze at the wall. Whilst human expectations about the sophistication of commercial off-the-shelf companion and entertainment robotic devices are rather too high at present, the consumer demand for such devices remains strong – as can be seen by the recent phenomenal popularity of the anthropomorphic RoboSapien [3].

A leap in the functionality of systems such as Aibo and RoboSapien is predicted when machines become able to recognise and respond to the more subtle social cues being exhibited by a human. This is the domain of affective computing – a branch of Human Computer Interaction (HCI) research with the aim to create computer systems that are able to sense, recognise and respond to the attention and emotions of a human subject [4]. A number of affective computing researchers have long since recognised the importance of social interactions with animals such as dogs as relevant, if informal, models for the development of more natural human-machine interactions. For instance, Bruce Blumberg’s Synthetic Characters Group at the MIT Media Lab have reported a number of increasingly sophisticated simulations that exhibit both dog-dog [5] and dog-human [6] interactions. However, I personally feel that we have barely scratched the surface in this area and that there is great scope for undertaking multi-disciplinary research between computer scientists and engineers alongside animal behaviour specialists from disciplines such as psychology, sociology and biology, to try and use observations of our social interactions with creatures, and particularly dogs, to try and inform the development of human-robot interfaces.

To make advances in this area I believe we need, amongst other things, to make progress in understanding the social cognitive processes that exist between animals and humans. With regard to dog-human partnerships, relevant pioneering work is ongoing in this area at the Canine Behaviour Centre in the UK (e.g. [7,8]) and elsewhere by Miklósi and Pongrácz et al (e.g. [9,10]). Such leading researchers in human-animal interaction and ethology however will emphasise the amount of work still to be tackled in their own fields. For instance some dogs are so fine tuned to their owner’s behaviour that they can even tell when they are about to have an epileptic seizure – computers cannot reliably do this (for instance using EEG signals) – but nor do we understand how dogs do it either. Observations of dogs by trainers [11] indicates that seizure alerting is primarily based on visual cues such as facial expressions, postures and general behaviour as opposed, for example, to olfactory and auditory cues. However, it is possible that other physiological cues such as muscle tension, respiratory signs and perspiration might also be monitored by dogs using visual, auditory or olfactory senses. What is certainly clear however is that dogs, very reliably (with no false positives), predict the onset of a seizure in their human owners up to 45 minutes in advance. This ability can be exhibited by dogs with no formal training, however many Seizure Alert Dogs® are now being trained by specialist organisations such as the Support Dogs charity in the UK.

An ongoing research project in the UK is attempting to use the training and subsequent behaviour of Seizure Alert Dogs® to inform the construction of an artificial system that will begin to approximate seizure alerting behaviour. This research will make detailed observations of the social interactions between humans and dogs to better understand the emphasis dogs place on the differing cues exhibited by humans in a variety of contexts. The aim is then to build sensor systems to monitor these cues which can provide data which can autonomously interpreted in order to predict seizures. The immediate and overriding motivation for our work is to allow any person with epilepsy the option to use an artificial system to dependably predict the onset of an imminent seizure. One of the later aims of the research will be to assess the viability of producing a system that is close to being deployed in the home. One possible platform for this system is, of course, a socially-aware companion, robot system such as Aibo, or its future incarnations.
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