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A Study on the Interpolation Algorithm to Improve the Blurring
of Magnified Image
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i Abstract |

This paper analyzes the problems that occurred in the magnification process for a fine input image and investigates
a method to improve the blurring of magnified image. This paper applies a curve interpolation algorithm in CAD/CAM
for the same test images with the existing image algorithm in order to improve the blurring of magnified image.
As a result, the nearest neighbor interpolation, which is the most frequently applied algorithm for the existing image
interpolation algorithm, shows that the identification of a magnified image is not possible. Therefore, this study
examines an interpolation of gray-level data by applying a low-pass spatial filter and verifies that a bilinear interpolation
presents a lack of property that accentuates the boundary of the image where the image is largely changed. The periodic
B-spline interpolation algorithm used for curve interpolation in CAD/CAM can remove the blurring but shows a
problem of obscuration, and the Ferguson’s curve interpolation algorithm shows a more sharpened image than that
of the periodic B-spline algorithm. For the future study, hereafter, this study will develop an interpolation algorithm
that has an excellent improvement for the boundary of the image and continuous and flexible property by using the
NURBS, Ferguson’s complex surface, and Bezier surface used in CAD/CAM engineering based on the results of
this study.
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Fig. 1 Magnification of an input image
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(b) Reduced by 1/4 for the image (a)

(¢) Restoration image for the image (a)

Fig. 2 Reduction and restoration of the image

Table 1 Convelution mask

1/9 1/9 1/9
x-1, y-1) &, y-1) (x+1, y-1)
1/9 1/9 1/9
(x-1, ) xy (xt,y)
1/9 19 1/9
(x-1, yt) &, y*t1) (x+1, y+1)

HRA kA3 Table 13 Zo] 9749) A2 7450

Table 12 thg A7} 7ol &4 3tas} o] 87f it
AR A vpaa9t Shao] ol dojEe] g Bt
g Al g ool A4 7k @t ghe @ 10l g

Ofay,) =+ la=Ly= 1)+ (my=1)

+e+Ly—D+@~10)+ @y + @+,
+(z—1Ly+1) +(@y+1)+ @+ Ly+1))

©)

564

231
42
231
42
231

42 1231 (42 42

42
231
42
231

231
42
231

231
42
231
42

o

low-pass spatial
filter

2

147

231
42

231
42

42

126 | 147

126

126

147
126
147
126

126
147
126
147

147
126

147
126

126
147

147
126

147 {126

Fig. 3 Low-pass spatal filter

1N Ol, 3,)E EAYHOIR I, )& UY G4l
o} A} Qo4 7 e F3ke 1, 27) S clofd 1)
oj24l dlolelz} 0] 2552 FAeA Hsts ot A
2 EASEE Fig. 37 2ol AU nFst HES ot
AZ\Z, AT R Zopste W0 R B GA B
g,

webd T} g 37
9 dol8 2 1 3% 3 37| 159

x 3
W) Qe 3, ol

o

UE| o) B2 4R Tl
5ol e ghol
& 37 Fup71E00] Q"i T2
haof oigt 131101611% dlojeje] jsbE gle A& izt
k. 2y ol e S gAYl P BAE TEeA|
gong dédo] Fas: ANl drk B9z B
& ok Fig. 49 2o} Q¥ G4 Bhds(a, y)of o3 470
sh2o] adojhjd vlole g hites Hikgith

z,py, ) = Q1 —a)(1=b)(zy) + (1 —a)bilz,y+1)
+a(l~b Mz +1,y) +abllz+1,y+1)

)



SZZE7|HESIK| Vol.19 No.d4 2010. 8.

x,9 (x+1,y)
a
b 1-b
l-a
x, y+D) (x+1 , y+1)
(X , Yn)

Fig. 4 Bilinear interpolation
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Table 2 Knot vectors of the blending function
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Setting an input image I(z, y)
i
Creation of a new coordinate systern for the output
image Olz,,y,) by the same magnification rate as
presented in Eq. (1)

|

Setting a range for the neighbored pixels based on
the pixels, which are to be interpolated, and then
interpolate for the vertical and horizontal direction
-. Setting the weighted sample points as follows when
the blending function of the periodic B-spline of Eq.
(8) to (12) are applied.

Nyy(w) + Ng(w) + Ny p(u) + Nyyu) =1
-. For applying the Ferguson's curve as presented in Eq.
(12), it is necessary to consider that a line or tangle
will occur according to the dimension of the tangential
line.

!

Adjusts the exceeds of the negative or maximum
gray-level pixel data after the calculation and retums
it to Oz, ¥,)

Fig. 5 Application of the curve interpolation algorithm
used in CAD/CAM
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The suspicious region

~ /a0 ™
{a)Original image

-

(b) Separated image of the suspicious region
Fig. 6 M.LR.I Image for the inspection of blood vessel

(¢) Bilinear interpolation

Fig. 7 Results of the image interpolation
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Fig. 8 Results of the application of a curve interpolation
algorithm used in CAD/CAM
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