





Le++1 1+ [3]+1
xo=Ix1-151 “yo=Iyl-[5]

glx,y) = X k(x — x0)k(y — yo) f (X0, Yo0),

where m = 0 for the nearest neighbor method, m = 1 for bilinear and m = 3 for
bicubic interpolation.

The results show that bicubic is one of the best interpolation techniques but
has the longest execution time [2], because for every unknown pixel, the value of
16 other pixels need to be considered. On the other hand, it gives smoother results
in case of upsampling and less loss of information in case of downsampling.

2. The proposed method: Mixed Interpolation. The higher the interpolation
order gets, the better are getting the results, though the execution time is getting
slower and slower. Image resizing is used in video processing where every
millisecond of working time is important. So we propose the adaptive mixed
interpolation method from these three main methods. We will use the image
gradient definition from [5].

The first derivatives in image processing are implemented, using the
magnitude of the gradient. For the function f(x, y), the gradient of f at coordinates
(x,y) is defined as a two-dimensional column vector:

of
Vf =grad(f) = [g;] = gjﬁ .
ay.

The magnitude (length) of vector Vf is denoted as M (x, y), where

M(x,y) = mag(Vf) = ,gxz +gy2

is the value at (x, y) of the rate of change in the direction of the gradient vector.
M (x,y) is an image of the same size as the original. Usually, we refer to it as the
gradient image.

We now define discrete approximations to the preceding equations and
hence formulate the appropriate filter masks [5]. In order to simplify the discussion
that follows, we will use the notation in Fig. 4(1) to denote the intensities of image
points in a 3x3 region. For example, the center point (z5), denotes f(x,y) at an
arbitrary location, (x, V), z; denotes f(x — 1,y — 1) and so on. Approximations to
gx and g, are as follows:

of

I = 5, = (z; + 225 + 29) - (7, + 22, + 73),
of

9y =5, = (z5 + 225+ 29) - (2, + 224 + z7).
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Table

Timing Results (milliseconds)

Method Nearest Bilinear Bicubic Mixed
Scale neighbor

2 40 12 300 32 1068 270 483 168

4 161 | 34 | 1676 | 303 4695 1185 2494 663

8 605 | 180 | 6183 | 1409 | 18864 | 4196 9301 2519

In the Table above are shown the timing results of 200x100, 100x50-sized
image upsampling. The results show that the mixed interpolation can give as good
results as the bicubic, working 1.5-2 times faster. So, for example, in the image of
the earth (Fig. 5), there is no need to calculate the pixel values from the 16 neighbor
pixels in the black areas. The color of the pixel will be black in all methods. That is
why, we use faster methods in these areas, decreasing the execution time.

Image resizing has many applications in various fields, such as computer
graphics, medicine, geography, astronomy. In all these cases, good results and fast
time is very important especially when the program is working on a large number
of images. The best example is the usage in video processing where we can
consider video as a large number of frames.

Conclusion. Mixed image interpolation is the overlay of the three other
methods for getting good results and faster execution time. This method can be
used in various fields where the working time of the algorithm is very important,
and the results will have to be as good as possible for the corresponding time.
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k.2 HULN8UL, 2.8. USNRLY
NUSYCLULESP PLSEMMNLSUSPUL MULL UNLUSLLESE UPRNSNTY,

Uhplw wnbubnnghuub qupuoppwbinid wwwnltkputph hbnbpynpughwi nith
ouwn Yhpwpnipnibittp twupptip ptwgqujuebtipnud (hwdwupgswht gqpudhliu, pdoynigpe-
il wohmuphwgpnipinil, wunnughwnipnil): Lipjuyugdnd G wpgbt hwpnih htnbp-
wnpughuyh tnubwlutpp (wdtbwdnn hwplwb, tpljunpubwpnuyht, tpligdwyht), b wnw-
oupyynud £ hinbipunpughuyh tnp Equbiuly, npp viwghu ] wpgniipubin b Spugnh wpug
woluwtnwip:

Urmubgpuypll prankp. wyunltpibph htnbpynjughw, wwwnlbkpbtph dwunwpw-
Ynpnwd, Ephunpubiwpnuyhty, tplgdwyhly, gpunghtn, Unply:

3.A. JAHOSIH, I.10. AIOHII
WHTEPIOJISIIAS N30BPAKEHTI CMEIIAHHBIME CILTATHAMM

B macrogmee BpeMS HApAAy ¢ TCXHOJIOTHUICCKAM HMPOTPECCOM HHTCPIOJIAMASI H30-
OpaKCHHH MOJyYHIA MIHPOKOC NPHMCHCHHC B PA3IHYHBIX 007aCTAX (KOMITBIOTCpPHAS
rpaduka, MeauumHa, reorpadusa, actporoMus). [IpeacTasicH 0030p HEKOTOPHIX MECTOA0B
HHTCPHOIHH (OmmKalmmit cocen, OmmuHCHHDI, OnkyOomueckmit). [IpeamaracTcs HOBBIH
MCTOJ MHTCPIIOJLNAH, AN VIOBICTBOPHTCIBHEIC PE3YIBTATH H BBHICOKYE) CKOPOCTH
BBITIOTHCHHS POTPAMMBL.

Knrouegvie cnoea: MHTEPNOILIIA H300paKEHIH, MACIITAOUPOBAHIE H300PAKCHUH,
OnKyOHyCCKui, OMTHHCHHBIH, TpagueHT, CoOCITb.
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https://github.com/HrachA/ImageInterpolation

