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Summary

Our goal is to develop a computer tool which helps children who cannot speak create a story about their day at school. Story telling is an essential aspect of social interaction, and
story-telling skills are developed through practice. It is difficult for non-speaking children to get such practice, our tool will help them.

More specifically, we want to use various kinds of sensors to acquire information about where the child went, what she did, and who she interacted with; write a computer program
which automatically creates a draft story based on this data; and create a story editing and narration interface which lets children edit the draft story and then tell it when they are
happy with it. Possible sensors include GPS for tracking where children go, RFID tags for tracking what objects children interact with and hence their activities; and barcode
scanners for recording who children interact with. The story-generation software will be based on technology for generating English summaries of data which has been developed
in other EPSRC-funded projects such as SumTime, RoadSafe, and BabyTalk. The story editing interface will probably be based on a visual timeline metaphor.

Our work will be informed and guided by several user groups, including children, parents, and teachers. We will use a user-centred design philosophy throughout.

We will build a simple prototype system at the end of the project, and do a small-scale evaluation with two children. If the feasibility study is successful, we will explore funding
opportunities to further develop this concept.
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Final Report Summary

We have developed a computer tool which helps children who cannot speak create a story about their day at school. How-was-school-today? enables children with disabilities
such as cerebral palsy and learning difficulties to have conversations in a faster, more interactive way.

How-was-school-today? uses RFID tags, swipe cards and a voice recording device to gather information on what the child using the system has experienced at school that day.
RFID sensors track where the child went during the day; an RFID reader is mounted on the child's wheelchair, and RFID tags are placed around the school, especially in
doorways so we can monitor children entering and leaving rooms. Teachers have RFID swipe cards which they can swipe against a reader, to record that they are interacting with
the child; this is more robust than attempting to infer interaction automatically by tracking teachers' position. Teachers can also record interactions with objects (e.g., toys), by
using swipe cards associated with these objects. Teachers can also record spoken messages about what happened during the day.

Data analysis combines sensor-derived location and interaction data with a timetable which records what the child was expected to do during the day, and information about
typical activities (e.g., if the child's location is SwimmingPool, the child's activity is probably swimming). From this it creates a series of events which describe the child's lessons
and activities, including divergences from what is expected in the timetable. Several messages may be associated with one event. The data analysis infers which events and
messages might be most interesting to the child; this is partially based on rules about what children are interested in (e.g., swimming is more interesting than lunch), and partially
based on the general principle that unexpected things (divergences from the timetable) are more reportable than expected things. No more than five events are flagged as
reportable and only these events are shown in the editing interface.

The editing interface allows children to remove events they do not want to talk about (perhaps for privacy reasons) from the list of reportable events. It also allows children to add
messages that express simple opinions about events; i.e., "l liked it" or "l didn't like it". The narration interface allows children to choose a specific event to communicate, which
must be one of the ones they selected during the editing phase. Children are encouraged to tell events in temporal (time) order, but this is not mandated and they can deviate from
temporal order if they wish. The interfaces use a touch screen but can be scanned with a single switch. Pictorial symbols are used to represent events, annotations, etc.

The natural language generation is fairly simple, since the system deliberately uses simple "child-like" language. However, the system makes some decisions based on discourse
context, including choosing appropriate referring expressions (e.g., pronouns - "it was nice" or "she is nice"), and temporal expressions (e.g., "I then had maths", or "After lunch |
had reading").

The system was developed in close collaboration with staff, pupils and parents at a special school. It was trialled with two children, both with severe motor impairments, one of
whom is non-speaking and one of whom has cognitive and memory difficulties. The results showed that this technology can both enhance interactive conversation and support
storytelling skills and memory sequencing.

We have succeeded in proving the feasibility of using sensor data to support narrative. However, there are several ways in which the system can be improved; the system must be
more robust and the inclusion of more child vocabulary, e.g., "it's cool", would be helpful. We are thus submitting a follow-on proposal in collaboration with the school and a device
developer to develop a fully-functioning robust version of the system.

Further Information:

Organisation Website: |http://www.dundee.ac.uk
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