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A study on the improved de-intedacing applying third order spline
interpolation for horizontal direction and ELA

Kyung-Hoon Baek
Dept. of Broadcasting Technology, Dong-Ah Institute of Media and Arts.
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Abstract This paper proposes an improved de-interlacing method that converts interlaced images into progressive
images from one field. First, it calculates inter-pixel values applying third-order spline interpolation for the horizontal
direction from four upper ¢ lower pixel values of missing pixels. From inter-pixel values obtained from spline
interpolation and upper * lower pixels with value, the proposed method makes an accurate estimate of the direction
by applying the correlation between upper and lower pixels. The correlation between upper and lower pixels is
calculated in nine directions of a missing pixel by using values obtained from spline interpolation and pixels with
value. The direction of an edge is determined as the direction in which the correlation between upper and lower pixels
is at its minimum. Thus, a missing pixel is calculated by taking the average of upper * lower pixels obtained from
the predicted direction of an edge. From the simulation results, there are problems in that it takes a bit more time
for processing, but it is expected that the time problem will be improved by increasing CPU processing speed. As
for image quality, it is shown that the proposed method improves both subjective and objective image quality and
quantitatively improves picture signal-to-noise ratio (PSNR) in the range between 0.1 dB to 0.5 dB, as compared with
previously presented de-interlacing methods.
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Fig. 2.1 Referencing pixels for ELA
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Fig. 3.1. Referencing pixels for Proposed Method
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Table 1. Comparison of PSNR for different methods.

Method HDI Our
image LA ELA MELA ELA Method
Baboon 23.00 22.73 23.04 22.87 22.93
Camera 29.38 27.84 29.44 28.49 28.57
Lena 35.59 34.36 35.94 34.84 35.07
Peppers 31.32 31.51 31.85 31.63 31.74
Butterfly 29.03 28.29 29.17 28.52 28.63
Fruits 36.02 34.00 35.74 3431 3435
Paper 19.26 17.13 18.71 17.84 17.88
F7H4 3bd v flsto] Peppers O|VIAIE ARE-S}
o] o]xe] ofz] W3} Hlarekit. LA, ELA, HDELA

700

W B =Rl A AAE e R Aste oluA] A
H7F 21" 4(e)~1E 4(f)oll Bolal itk 17i4e] At

oA BHH AAIE Laz]Eo] dxFH B olz} A
o] ojnx|x ol 9loiA ELAS} HDIELAONA &

[ox IR
AT =

d Agr 7jAE Holal 9lomn A4 PSNR
o JoJA LA} MELA®] H]3i4] ¢F 0.2dB H&e] #}o]
7F AN T34 sk B oA g Al A 9] A st
MAE RS & F Sk

oAl AlEg o)A Intel Core(TM) i5-3320M
CPU 2.60GHz, windows7 64bit] <A Aol $=333}
Fom 600x450 =719 gray o|v|A| 30Z Yol ta}o]
telelgeld At A7kE 43¢ Ay BL2 109ms,
ELAE 202ms, HDELAE 515ms 12|31 2 ¢dof] 9
G A AR 670ms=A] FRHARI EF W H]E] A
AbAzEe] 27 ¥ deEle EA7F ok 2y #3297
FE A5 FHoR o) Az A okrthE 3147
Aol $4A Hoz 2 AT AnE HIgd el 71y
o2 Agatdle A §ls AR At

Fig. 4.1. De-Interlaced images of Peppers for (a)
Original (b) interlaced image (c)LA, (d)
ELA, (€)MELA, (f) Our method
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