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User Interfaces for Correcting Errors in
Writing-box-free Recognition of Handwritten Text

HirOKAZU BANDOH,! TAKAHIRO FUKUSHIMA," NAOKI KATOf
and MASAKI NAKAGAWAT

This paper presents user interfaces for writing-box-free handwriting input on a display-
integrated tablet. The writing-box-free handwriting recognition is natural and smooth to
input text, but character recognition errors may happen more frequently than the writing-
boxed recognition and character segmentation errors may also occur. Therefore, this paper
proposes various user interfaces for correcting character recognition and segmentation errors
as well as those for displaying recognition results, and then compares them. In consequence
of comparative experiments, the followings are suggested: for changing character recognition
results, showing recognition candidates above each handwritten character pattern and accept-
ing selection is efficient; for correcting mis-divided character segmentation into one, cutting
pen-gesture is superior; for correcting mis-combined character patterns into two or more, en-
circling pen-gesture is preferred when small characters are written densely, while connecting
pen-gesture is effective when large characters are written sparsely; for displaying character
recognition results, showing resulting text apart from handwritten patterns is preferred when
characters are written small and densely, while overlaying the recognition result on top of
each handwritten pattern is preferred when characters are written large and sparsely.
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Fig.1 Handwriting input forms with and without writing

boxes.
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Fig.2 Methods of correcting recognition errors.
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Fig.3 Methods of re-inputting character.
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Fig.4 Tapping region to select a correct answer.
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Fig.5 Methods of correcting segmentation errors.
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Fig.6 Automatic correction of recognition errors

according to context.
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Fig.7 Methods of displaying results.
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Fig.8 Methods of displaying recognition results for small

characters.
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Fig.9 Methods of displaying segmentation.
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Fig.10 Tentative application of text inputting.
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Fig.11 Text to evaluate the time required for correction.
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Fig.12 A scene of experiment.
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Fig.13 Comparative evaluation on the time required for

correcting character recognition errors.
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Fig.14 Subjective evaluation on correcting character

recognition errors.
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Fig.15 Comparative evaluation on the time required for
separating characters.
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merging character segments.
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Fig. 17 Subjective evaluation on separating characters.
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Fig. 18 Subjective evaluation on merging character
segments.
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Fig.19 Subjective evaluation on displaying recognition

results.
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