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SUMMARY

In this report, core techniques for multi-modal input system are described. The
main components of the system are document, scene image, pen-based
interface, and speech. All the components are integrated systematically in terms
of input method. The first component is document recognition. A structure of
document is analyzed by finding geometrical relations of connected components.
Then SVM-based OCR is used to recognize printed characters. For the
handwritten Hangul, we used hierarchical random graph with probabilistic
dependencies. Hangul context information is also used to achieve better
performance. Secondly, scene text detection and recognition. By learning
correlation of a pixel and its neighborhood with SVM, pixels that belong to text
region are successfully detected. To get more accurate text region, image
processing and clustering are performed. In case of rigid text regions, such as
vehicle license plate, 99.7% of recognition rate was achieved. For non-rigid text
regions, detection rate was 91.3%. The third component is technologies for
pen-based interface. Since HMM-based on-line character recognition only
models local information, incorporation of verification with global information by
neural network has been done. About 60% of errors are reduced. We also
developed Bayesian network based on-line character recognition system. It
models hierarchical relationships between character components with help of
probabilistic framework so as to do coarse-to-fine modeling. Since the network
has ability to approximate the full joint probability, it is possible to model both
local and global features of characters, accurately. In our experiment, the
performance was 95.7% which is the highest rate among other system. Final
component is applications of core techniques as follows; 1) document input
system using document structure analysis method and OCR ii) pen—based
document correction system iii) handwriting input method iv) a new keyboard
layout which supports parallel key press so as to enable fast typing.
Additionally, we have been maintaining character/document/image databases for

the researchers who are interested in related fields.
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