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A Fast Algorithm for Complete Euclidean Distance Transformation

Based on Contour Scanning

LU Ji-wen, ZHANG Er-hu
( Department of Information Science, Xi’ an University of Technology, Xi’ an 710048)

Abstract The Euclidean Distance Transform( EDT ) converts a binary image into one where each pixel has a value equal

to its Euclidean distance to the nearest foreground. It has important applications in image analysis and computer vision.

This paper gives an algorithm for complete Euclidean distance transformation on the binary image on the basis of the contour

scanning. In the suggested algorithm all the pixels are classified and the ones which neither are characteristic pixel nor have

characteristic pixels in 4-neighbors are marked. For the marked pixel, scan its contour form inner to outer, find its nearest

characteristic pixel and compute their Euclidean distance. The exact distances are obtained. The requirement of time are

analyzed briefly, some testing data produced in running the implementation are illustrated. The result shows that the

algorithm runs fast, the requirements of space and time are satisfying in the present hardware condition, and it is an

effective and enormous applied distance transformation algorithm.
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Fig.1 Scanning the 3 x3 contour area centered with P,
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Fig.2 Scanning the 5 x5 contour area centered with P,
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Fig.3 Original binary images and the distance images after EDT
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Tab.1 Six examples of our experimental results

—fHE& XWBIEME  AXHH
K/ WEGE g BITNE(s) BITH A (s)

i1 16 x 16 1 EiF ] RF:s
#l 2 32 x32 9% 1 CiFcd
#3  64x64 401 5 P
4 128x128 1692 20 1
5 256 x256 6457 50 3
#6  512x512 25519 250 25
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RTRHENBR. REXREREXN, BENEER
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