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The goal of this research is to develop a theory and system for verification of tree-
processing functional programs to check whether the given program conforms to an in-
put/output specification. We have developed an algorithm for verifying a restricted class
of such programs, called higher-order multi-tree transducers, and extended it to deal with
more general class of programs that can arbitrarily manipulate intermediate data struc-
tures. While our current approach assumes appropriate type annotations are supplied for
these intermediate data by the programmer, future plan includes automatic inference of
such annotations by means of machine learning.
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[0 Sound Bisimulations for Higher-Order Distributed Process Calculus[]
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While distributed systems with transfer of processes have become pervasive, methods
for reasoning about their behaviour are underdeveloped. In this paper we develop a
bisimulation technique for proving behavioural equivalence of such systems modelled in
the higher-order pi-calculus with passivation (and restriction). Previous research for this
calculus is limited to context bisimulations and normal bisimulations which are either
impractical or unsound. In contrast, we provide a sound and useful definition of environ-
mental bisimulations, with several non-trivial examples. Technically, a central point in
our bisimulations is the clause for parallel composition, which must account for passiva-
tion of the spawned processes in the middle of their execution.
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U Bridging Semantic Gaps in Information Retrieval: Context-based Approachesl]
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IR (Information Retrieval) is an indispensable function in human life, and the advance-
ment of IR technology is crucial in the information society as proved by the success of
Google. A major difficulty in IR comes from the semantic gap between a general-purpose
data representation stored in databases/internet and a query representation for the re-
trieval. In other words, users would like to retrieve useful data via user-friendly methods



such as keyword-based query, while the data stored in various forms such as texts, tables,
images, sounds and their combinations makes it difficult to achieve user satisfactions.
The objective of this work is to exploit available, unstructured data and hidden topic
models to infer surrounding contexts for better IR. Early results obtained on two prob-
lems, namely Web search clustering and image annotation, show the effectiveness of the
proposed approaches towards text and image retrieval.



