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Abstract We investigated an integration method for the recognition of multimodal speech accompanied with
pointing gestures. As an example of such multimodal speech, we selected a multimodal explanation for a mathe-
matical problem of calculating an angle in a quadrilateral inscribed in a circle. Speech and fingertip movements
were recorded while solving the problem with a close microphone and 3-D position sensor. Correspondence
between keywords for the mathematical problem obtained in speech recognition and pointing gestures extracted
using the histogram of fingertip height was found according to the probability distribution of the time gap be-
tween the starting points of an utterance and a pointing gesture. 88.7% of the keywords were of keywords were
correctly matched to corresponding gestures. Gesture recognition performance was improved by 10.8 points

using grammar networks constrained by speech recognition results.
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