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Modelling Human Activity in Multimodal Systems

If one assumes that a sequence of tasks can be modelled as a network (with each task exhibiting dependence of some other tasks, and with each task having a probability of success and a specified duration), then it is possible to develop such networks to predict human performance.   This has been the subject of previous research by the supervisor.

With the possibility of multimodal computing comes the need to model human performance in activities that involve multiple tasks.   If each task has corresponding probabilities of success and durations, then the network becomes increasingly complex.   However, the aim of this research is to develop and prove such network-models.

Furthermore, suppose the probability of success also meant a probability of failure and that such information could be included in the network-model.   In this manner, it would be possible to produce predictions of human error.

The project will suit a keen programmer with an interest in computer modelling of human performance.

Multimodal Dialogue

Increasingly, speech recognition can be combined with some other form of modality to provide users with combinations of interaction devices.   For instance, one can use a mouse to point at an object on the screen and then use speech to issue a command to alter that object.   However, very little work has been conducted into the use of more than two modalities.   Furthermore, very little work has been conducted into how best to design dialogues for multimodal computing.

This project will seek to develop working prototypes that can employ two or more modalities (including speech).   The prototypes will be developed on the basis of a theory of multimodel dialogue.   Such a theory will require appreciation not only of computer requirements but also human dialogue.

Haptic Objects for representing Complex Virtual Datasets

The use of virtual reality to provide 3D views of complex datasets has shown benefits over the past few years.   Furthermore, developments in providing users of VR with a means of touching virtual objects (haptic VR) have reached a stage where it is possible to develop convincing haptic systems (we are currently using the Reachin VR workbench, which provides users with point-based haptic feedback of virtual objects).

A potential application of haptic VR is for exploring complex datasets, with touch providing information that can supplement, or sometimes replace, visual information.   This research project will involve developing such haptic data-spaces.

The project will require extensive programming of the VR system (currently using a combination of VRML, C++ and bespoke languages), to develop demonstration systems.   The project will also involve research into representation of information for human use and interpretation.   It is likely that the candidate will work with researcher in the Sensory-Motor Neuroscience (SyMoN) group in Behavioural & Brain Sciences.

Wearable Technology for Education

This studentship is part of a three-year EU-funded project (‘The Lab of Tomorrow’).  The project will involve the development of robust, wearable data-loggers that can be used in field-work.  The student would work alongside a research associate who would be working on the design, development and evaluation of wearable technology that be used by schoolchildren for data-capture in the field.  Applications might include the use of movement and physiological sensing to collect data during sports, so that these data may be subsequently analysed in the classroom.

The research student should have a background in electronics and computing, and a keen interest in the development and technical evaluation of working prototypes.

Human Interaction with Intelligent Artefacts

New communications protocols, such as BlueTooth, are being developed to permit products to share information.   A typical example is a Personal Digital Assistant (PDA) that can download a document to a printer;  the PDA first searches for a printer in the room (or building), initiates hand-shaking, and then passes over the document.   In this manner, products can adapt to their surroundings and can transfer information in a fast, wireless procedure.

The notion of Bluetooth implies some intelligence in the artefacts, ie, they will know what to communicate with and how to communicate.   It also implies some notion of ‘context’ affecting communications, ie, the artefacts will respond differently in different situations.   At one level, this comprises a set of problems for communications and for software engineering.   However, there is another level at which this comprises problems for humans, and this is the focus of this research.

How will intelligent artefacts communicate with people and how can we develop such products that provide useful, usable and appropriate services and applications for end-users?   The research will draw upon notions of distributed cognition (ie, several intelligent agents, including humans, forming a network over which information is shared) to develop novel forms of technology.

The candidate will be expected to develop fully functioning prototypes that can apply principles of BlueTooth to human-computer interaction (as well as computer-computer interaction).   To this end, the candidate will be a proficient programmer with a keen interest in communications protocols.   The candidate will be expected to evaluate the prototypes through user trials.
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Swarm Intelligence Based Route Discovery in Mobile Ad Hoc Networks

Motivation

Mobile Ad-Hoc Networks (MANETs) are wireless communication networks that allow users to access and exchange information regardless of their geographic position. In contrast to the infra-structured networks, all nodes in MANETs are mobile and their connection is performed dynamically in an arbitrary way. Thus, unlike other mobile networks MANETs are equipped with no fixed infrastructure, an advantage, which offers a decentralised character to the network. This feature results in making the networks more flexible and more useful in certain applications such as emergency search-and-rescue operations and cases in which users wish to exchange information and use services carried out in inhospitable terrain. 

A very important issue raised with these networks relates to the determination of the rules (protocols) governing the communication between the entities (nodes) constituting the network. More specifically, one important question is how to facilitate the dynamic discovery of the most efficient route between two nodes within the network, while taking into account the mobility of the nodes and the lack of a fixed topology in the network.  

Research Aim

This research project aims to exploit concepts from a new form of artificial intelligence, swarm intelligence to the application of dynamic route discovery in MANETs. The swarm intelligence concept exploits principles of self-organisation in biological systems to describe artificial systems as complex self-organising adaptive wholes. Such “intelligent” systems exploit principles of autonomy, emergence, and distributed functioning to replace control, pre-programming and centralisation. 

