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Algorithm of complete Euclidean distance transformation
based on contour hierarchical scanning

Ren Yongyong, Pan Quan, Zhang Shaowu, Zhao Chunhui, Cheng Yongmei
(School of Automation, Northwestern Polytechnical University, Xi'an 710072 China)

Abstract: Contour scanning based Euclidean distance transformation (EDT) is a fast and complete EDT algorithm and
achieves the optimum complexity. But it needs to search all contour regions, so the computation is not optimal. To
overcome this disadvantage, an EDT algorithm based on contour hierarchical scanning was proposed. First, reclassifying
pixels of the binary image according contour character of central pixel is needed. Second, according the spatial relationship
between contour region pixel and central pixel, searching contour region of central pixel hierarchically is the main step to
reduce the computation. Finally, we use the proposed terminal condition ends the searching. Theoretically, the proposed
algorithm maintains the optimum complexity and reduces the computation. Likewise, the experiments showed that the
proposed algorithm can obtain the Euclidean distance images exactly and reduce the calculation time cost.

Keywords: hierarchical searching; contour scanning; complete EDT
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Fig. 1 The 3 x3 contour region around P,

PO RE 8 15 BRS04 R TR (H A A —
SO 1) 75 X [l 2 X 04 4 i 7 2 kAT 42 R
R AURI AR R A5 2) 0 R R KA
HER , B B . BEIL E e X E O 0, H. 4 4R 3K
FAAEFRRAE RO O AR AT AR B SR )R SUXHEA O,
H 4 BB AL AR A H O A5 R A TR 4 X3 Ay
Pl XA 2K T7 Ik TR 4 Bty T HEH
fif, IR 2% T s AT A

2 E#&YERAERRKESEREZX

2.1 SEEXR

SCRRT L] Fr ity PRl 4 X SR 4 2 342 JE 0t it 1 T 1]
AP AT, LA S x 5 FBIk IX 38 91, 1 R 0T
(Py, Py Pyyoe P (TN 2 TR o

5 x5 BRZ X HILA 16 A5, EATHE F
(RE W RKIRIEES d, AT R
dp=dy=d, =d, <d,=d,=d, =d,=d, =
dyp, =dp, =d, < dy=dy=d, =d,, (1)
M) AT LAF AR R AP, Py Py
P s bR L5 BRI PR A Al A R LI Y,



34 EEZ B www. cjig. cn

16 %

PO PlS Pl4 P13 PIZ

B2 Semk[ 11 4857550

Fig.2 The searching way in reference 11
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Fig.3 The hierarchical searching way
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