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In Online handwriting recognition, a machine recognizes the writing as a user writes on a pressure sensitive screen with a stylus. The stylus captures information about the position of the pen tip as a sequence of points in time. The sequence of points between a PEN DOWN and PEN UP signal defines a stroke. This spatio-temporal information of the character being traced is the only input available to the online recognition system. Also given a character, one can capture the different writing styles using the information from the stylus.
This paper deals with the problem of recognizing online handwritten Tamil words with a Hidden Markov Model framework. There are 313 characters in Tamil alphabet. Of these, there are 12 pure vowels and 23 pure consonants (including the 5 consonants derived from Sanskrit (Grantham consonants)), the remaining being consonant vowel combinations, wherein the vowels modify the consonants and 2 special characters ÿ  and ç.  It has been found that to represent all the possible 313 characters, a set of 155 symbols is sufficient. 
Given an online handwritten Tamil word, we first run a segmentation algorithm to identify the individual symbols. A Tamil symbol may be written with different number of strokes. The extracted symbols are subjected to the following preprocessing modules: smoothing to remove noise, resampling to a fixed number of points for speed normalization and size normalization. A set of seven features – normalized x, y coordinates, first derivatives in x, y direction, second derivatives in x, y directions and curvature are derived at each sample point of the preprocessed Tamil symbol. These features are then fed to the Hidden Markov Model classifier for recognition of the Tamil symbol. Training of the models is performed using the well known Baum Welch Estimation. Each Tamil symbol is modeled using a separate HMM. The Bayesian approach is adopted for recognizing the label for the test symbol. Based on Unicode generation rules derived from the language, stroke groups are generated from the Tamil symbols. A Tamil word corresponds to a set of stroke groups. 
The IWFHR Database has been used for our experiments. This database contains around 345 samples (written on a Tablet PC) for each of the 155 symbols for training the Hidden Markov Models. The resulting system gives an accuracy of 84% at the symbol level. A demo of the word level recognition will be shown at Tamil Intennet 2009
