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ABSTRACT : Image thinning is a common binary image processing operation and is usually applied to the gray scale
images that have been thresholded to a binary representation. The purpose of thinning is to reduce the image components
to their essential information so that further analysis are facilitated. This thinning algorithms have been used extensively
for processing thresholded images, data reduction, pattern recognition, counting and labeling of connected regions, and
curve fitting in computer animation.

This paper suggest “Improved 4x4 Thinning Method(I4TM)”. The I4TM uses the same criteria which are used k x k
thinning, but this algorithm is faster than k x k thinning when 4 x 4 window is used for thinning. Criteria are given by

which 4 x 4 method thins to minimally 8-connected lines while retaining connectivity and endpoint.
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Fig.1 3x3 and 4 x 4 window
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Fig.2 Bit Assignments for neighborhood map encoding
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Fig.4 Neighborhood map computation
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Table 1. Direction mask

4x4 D=5 3x3 9%
A 0x6000 0x200
U= 0x0006 0x002
== 0x0110 0x010
= 0x0880 0x040
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.
count =1

while(count) {
count = 0;
for(N,S,E,W){
make Neighborhood address map;
count += examine the 4x4 window and delete the core;

count += examine the 3x3 window and delete the pixel;



[4TM algorithm
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(b) thinned image

(a) Orginal image

Fig.6 Thinning process using I4TM algorithm

count =1

while(count) {

=0;
for(N,S,E,W) {

conut

set the flag at the pixel to be thinned using 4x4 window (scan the whole image);

set the flag at the pixel to be thinned using 3x3 window(scan the whole image);

count = delete the pixel flaged(scan the whole image);

Fig.7 O’Gorman algorithm
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Table 2. Performance comparison
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(b) Thinned image

Fig.8 Test Image and Thinned Image
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