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The present paper proposes an algorithm for calculating accurately
the perimeter length of a picture. The outline of the algorithm is as
follows : for each cell or picture element (i,j) on the perimeter, a
coefficient which corresponds to the minute perimeter length at the
cell is assigned as a function of the situation of neighbor cells
(1,j-1), (i-1,j) and (i-1,j-1), and the number of same situation con-
nected along the perimeter.

Then, the total perimeter length can be given as the sum of these co-
efficients. According to this methods, approximation accurate to 0.2
percent could be obtained in the blob patterns.

1. Introduction

In picture processing it is often desired to compute the perimeter
length of the objects in a picture. When a computer is employed to
calcurate the perimeter, the object plcture is digitized. Several
such algorithms have been studied.l) 2 3
However, high accuracy cannot be expected there. In this paper,
considering the same problem, an improved algorithm to obtain the
perimeter length with higher accuracy is presented.

2. Algorithm

As to the calculation of perimeter length of a picture, we assume
that the digitization is so fine that any 2X2 cell array includes
only one edge ( perimeter ) and the edge in the array can be regarded
as a straight line. Then this total length may be obtained using the
following four step algorithm:

Step 1 : Digitize the picture plane into nxn matrithnd transform it

into the binary matrix Ah , according to
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Step 3 : Select the weight coefficient c¢ij of mi; using the table 1.
This selection depends upon the value n of the chain to which

mi; belongs in the matrixbﬂ,where the chain is a connected
component of mij and the value of a chain is the number of
elements in it. (see Fig. 2)

Table.l. Weight coefficients c of m .

equal to or
n 1 2 3 more than 4

c 1.1755) 1.2687] 1.3105 1.4142

chain

{(n=1)
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000O0O00O0 000
. 000 00000
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( matrix bﬂ]

Fig.2. Value n of a chain

Step 4 : Calculate the perimeter length L from K and M.
L= 2%( ki + cy my )
where 2 is the unit length of a cell.

3. Experimental Result

When a original picture is black and white pattern, the binary dici-
sion in step 1 can be approximately made according as the center point
of a cell is included in the black region or in the white region. We
calculated the perimeter length of the blob patterns, for example as
shown in Fig. 3,by using this algorithm. As the result,the approximation
accurate to 0.2 percent was obtained in 40 X 40 digitization. This
is highly accurate, and is practical for high speed picture processing.



50

ISEEEEENENEREEREEN]
v Tl

1
Y 11444 A 4

Fig.3. Example of a blob pattern.
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