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Figure 14: Detail Steps of the Present Work 

 
The training input to the ANNs used for segmentation is a 
set of handwritten scripts a part of which is shown in 
Figure 15. The complete training set includes variations of 
twenty five different persons. For a three layered MLP the 
mean square error (MSE) attained after 1000 to 4000 
training sessions is    depicted in Table 2. Table 2 shows 
that the 3-layered MLP trained with GDMALRBP attains 
the best MSE convergence. Table 3 shows the 
classification performance of a three layered MLP trained 
with the four mentioned training methods. The 
GDMALRBP based training to the ANN generates the 
best classification performance. The ANN trained by 
following these considerations is taken for performing the 
segmentation of input handwritten scripts. The number of 
training sessions has been restricted between 1000 to 4000 
training sessions. This is because with training epochs 
below 1000 the MLPs don’t develop the ability to make 
discrimination between classes with success rates above 
50%. Again with training sessions over 4000, there is 
always a chance of the ANNs losing the ability to 
generalize classes. 
 

 
Figure 15: A section of characters forming training set of ANNs used for 

segmentation  
 
 

Table 2: MSE attained during training by a three layered MLP with a 
learning rate of 0:4 

 
 
The testing set includes handwritten scripts of twenty 
different persons writing in five different days. That way 
the testing set consists of over hundred samples. 
Moreover, noise has been added to check the versatility of 
the system and its ability to tackle variations in input 
conditions. A set of test samples generated by sentence-
wise over-segmentation of the recorded samples using the 
static method and used to verify the dynamic segmentation 
ability of the selected MLP is shown in Figure 16. The 
average results of the segmentation thus carried out is 
expressed by the similarity measure referred to earlier in 
section 3.1. A comparison of the similarity measures 
obtained by the static and ANN based segmentation 
methods are shown in Table 4. The advantage of the 
ANN-based method is obvious. 
 
Table 3: Classification performance in % by a three layered MLP trained 

with GDMALRBP with a learning rate of 0:4 
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Figure 16: Testing set of ANNs used as combinations of over-segments 

 
 

Table 4: Comparison of Similarity Measure (S) in % of five 
characters generated by static segmentation and by the selected 

ANN after 1000 to 4000 training sessions 

 

5. Discussion and Conclusion 

The work offers an insight into development of a 
segmentation system for Assamese scripts using ANN. 
The work concentrates on improving the performance of 
the segmentation stage handling handwritten inputs with 
an aim to aid a character recognition system. The system 
tackles well non touching handwritten characters and even 
separates out partially touching characters without 
inclination but fails to tackle writing styles where 
characters are inclined and touching each other. Further 
development of the system can be a stage where touching 
handwritten characters can be handled by the system. The 
benefit of such a system is that it improves performance of 
segmentation which is so important in an OCR system. 
The ANN trained with different character shapes can be 
used as a decision making tool while selecting 
segmentation boundaries. As the segmentation boundary is 
fixed dynamically, the system can deal effectively with 
segmentation problems that suffer due to written induced 
variations in size and shape of characters without 
inclinations. 
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