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Abstract

A single field deinterlacing method, namely interpolation algorithm derived from low resolution (ILR), is presented in

this paper. Traditional deinterlacing methods usually employ edge-based interpolation technique within pixel-based
estimation. However, edge-based methods are somehow sensitive to noise and intensity variation in the image. Moreover,
the methods are not satisfied in deciding the exact edge direction which controls the performance of the interpolation. In
order to reduce the sensitivity, the proposed algorithm investigates low-resolution characteristics of the pixel to be
interpolated, and applies it to high-resolution image. Simulation results demonstrates that the proposed method gives not
only a better objective performance in terms of PSNR results compare to conventional edge-based interpolation methods,
but also better subjective image quality.

Keywords : deinterlacing, single field interpolation, edge-directed prediction, post processing,
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Fig. 2. The characteristics of high resolution image are derived from low resolution image.
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Fig. 3. Performance measurement method.
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Table 1. Comparison of PSNR and average CPU time for seven CIF sequences with different deinterlacing methods.
(dBfframe and msfframe).
Akiyo Flower Foreman Mohile News Stefan T. Tennis Average
ELA (dB) 376815 219325 31.3965 23.3409 31.5308 25.9657 31.2361 29.0120
(ms)  23.2974 23.2974 30.9966 19.2979 271.2970 23.7974 23.4974 24.4973
EELA (dB) 367604 21.9588 30.3962 23.2673 31.9229 20.3585 30.8343 28,1926
(ms) 226975 18.1980 36.7960 32.0965 22.8975 27.3970 . 231974 26.1828
MELA dB)| 39.2462 22.0182 30.6600 24.7968 32,7056 26.6749 31.4302 20.6475
(ms) 346670 20.1779 28.8848 21.4736 29.0083 23.8384 2R.7372 26.6910
DOI (dB)  39.6058 22.2521 30.2166 24.9101 33.3840 266833 31.5472 29.8006
(ms) 1719811 538.9407 312.4656 648 4287 363.2600 663.9270 812.4106 501.6305
NEDD (dB)] 386852 22.3364 30.6379 24.7633 32.6870 26.9959 31.6351 206773
(ms) 39.2957 35.4961 50.7944 34.9962 42,7953 50.4944 51.2944 435952
LABI (dB)] 33.8014 20.4972 28.0312 21.3759 28.4069 23.0753 275959 26.1248
(ms)] 157983 154983 15,7983 19.9978 19.2979 27.4970 389957 21.8405
A?F (dB)]  37.8039 22.246 29.8487 25.4294 334127 272741 31.8810 29.7006
(ms)] 404328 45037 431882 46,7592 50.4405 39.8122 35.7326 43,0576
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Fig. 4. Performance comparison of different schemes for different sequences during frame number 3 to 150:

(@) Akiyo, (b) Flower, (c) Foreman, (d) Mobile, (e) News, () Stefan, and (g) Table Tennis.

35738dB /W EE A& B 4 ok CPU A7k Alxbe
o SHolA B o 92 duaEe DOI9141% 7H4)9}
NEDD(1.23% ZA)#41& A9)3 2 WA Ent 23
7t EES € F At E 144 & F X ELARY
75.57%, EELAR Y} 64.45%, MELA Xt} 61.13%, 18] 31
LABIRT 9714% © B2 A4S 273tk 19 4=
dH7HA] CIF 924 tig =8¢ WM& 3528 97714 <]

ZHY A4 mE PSNRY ¥W3E HoaZu}
T84 As%te sl d8, a9 5 63 7o
352x2881719] 247 A News$ Foreman@4-& 71X
3 A% GASNM B 5 9% dx

W 7] F3H e el HAEL o)A HE

AlH LS

L £y

(791)

NN Avge) B2 Aol LAsE Wl At
Walo] 48 AT e] Aol AA e FARR]
SESE PSNREHAA & i

gee & & Ak
DOISt Z& oA waF 7uke] daelEo 3] AF0]

gojAle AAE BYARt F3H e SweA I
HS e 5 dn

3. et WY E

Agte dugFE dHoR AMEHI e HX
U 7] gelgdely daegaA Holu Ay
= £%9 BA4E AR ¥ 1 2348 1: EF
o} £ H&gozA Jelde st 5o



MPEG4
WORLD

MPEG4
WORLD

MPEG4
WORLD

MPEG4
WORLD

2000 1138 DASSS =X & 46 H SP H H 6 &

MPEG4
WORLD

MPEG4
WORLD

MPEG4
WORLD

MPEG4
WORLD

)

247 News AlEA of cHst o= AnpHak
(@) ¥&, (b) ELA, (c) EELA, (d) MELA, (g) DOI, () NEDI, (g) LABI, (n) M otEl g4l
Zoomed results for 247th News sequence:

(@) original, (b) ELA, (c) EELA, (o) MELA, (e} DOI, () NEDI, (g) LABI, (h) the proposed method.

(792)

75



76 Jlst dthde W2l HE

E HO e oeleold 2a8&

ol3s 9

(@

a8l 6. 247419 Foreman AJZAA of ot goiE Ao

(@ #&, (b) ELA, (c) EELA, (d) MELA, (e) DO, (f) NEDI, (g) LABI, (h) *MQtEl &4

’

Fig. 6. Zoomed results for 247th Foreman sequence:

(@) original, (b) ELA, (c) EELA, (d) MELA, {e) DOI, () NEDI, (g) LABI, (h) the proposed method.

Utk AT $2e A EL B shN GAE wolw

Atk WA E 1011*1 = T %ol Agd w4 PSNR
H

i
of\
ol
i
ro
-
9
m&
_V‘i
el
f
R
i
flo
)
I
o
o
fo
-4
ok
Yy

faeisy —P—T 7= AY A tradeoffgA ot} B &
2Z 9] PSNRo| o}F &7 oA ¥E oliE thex
Zol 53 E & gtk

HA qE AE Foke BACdA dgHo] EA3A|
B Penst AT TS o] 83HA Hid ol 71
= < BEg golnE AAAHOZ o3
Fio] gAAE AFHE 7HHA HAY EF wd

R

ENEA P=low te Pw el FE TEHATH
SFHTAE puttet Bt =]l B FE3A &1 09<putp
net Ot <11 o W9 & A E PEC] Bel UM
o e FE PE A9 ol d9d 71EA
At A& A3 AMAE putetoutoes]l o F
Aol W3ty o] AT 4 (1007 2L B
o ¥zt dasict

A Ho|

(l J) pnw nlw1+pne nlel+psw s1w1+pxe slel (10)
Prwt Pre T Poy ¥ Pee

V.2 E

2 =EdAME ¥9A



2009 118 HX}Zstsy

(interpolation algorithm derived from low resolution:
ILR)E Atsta o5 tiolggol o] #e3t & A%

< YAtk AR A 58 "An Fue 99X
st 4o A#Ew 0%E Yvus Markovian
property®] 271ste] e WA AsPgr EE9 E
e ZAREIAL ol e BEd H4gomH 3
A Aot %7‘—1% st BgA4E Aae A
bd daejEe] 7] T4 Hag ol deEw

[1] K. Jack, “Video demystified - A handbook for
the digital engineer,” Elsevier, 2005.

Y.-L. Chang, S.-F. Lin, C.-Y. Chen, and L.-G.
Chen, “Video de-interlacing by adaptive 4-field
global/local motion  compensated  approach,”
IEEE Trans. Circuits and Syst. Video Technol,
vol. 15, no. 12, pp. 1569-1582, Dec. 2005.

S. Yang, Y.-Y. Jung, YH. Lee, and R.-H. Park,
“Motion compensation assisted motion adaptive
interlaced-to-progressive  conversion,” [EEE
Trans. Circuits and Syst. Video Technol, vol. 14,
no. 9, pp. 1138-1148 Sep. 2004.

H-S. Oh, Y. Kim, Y.-Y. Jung, A'W. Morales,
and S.-J. Ko, “Spatio-temporal edge-based
median filtering for deinterlacing,” in Proc IEEE
ICCE, pp. 52-53, 2000.

EB. Bellers and G. De Haan, “De-interlacing: A
key technology for scan
Elsevier, Amsterdam, 2000.

(2]

(3]

[4]

[5]

rate conversion,”

o ¥ 2(43Y)
1981 ) o
s}

1989 gheko) gl

2%&15%H®$ﬂimﬁﬁﬁ%wﬁ}ﬂ$
<FEBAROF 4k A, ShAF>

Loy

|_T'__|

H 46 FH SPHAHGE = 77

6] T. Doyle, “Interlaced to sequential conversion for
EDTV applications,” in Proc Znd Int. Workshop
Signal Processing of HDTV, pp. 412-430 Feb.
1990.

T. Chen, HR. Wu, and ZH Yu, “Efficient

deinterlacing algorithm using edge-based line

average interpolation,” Opt. Eng, vol. 39, no. 8,

pp. 2101 - 2105, August 2000.

W. Kim, S. Jin, and J. Jeong, “Novel intra

deinterlacing algorithm using content adaptive

interpolation,” IEEE Trans. Cons. Elect., vol. 53,

no. 3, pp. 1036-1043, Aug. 2007.

H Yoo and J. Jeong, “Direction-oriented

interpolation and its application to

de-interlacing,” IEEE Trans. Cons. Elect, vol.

48 no. 4, pp. 994-962, Nov. 2002.

[10] MK. Park, M.G. Kang, K. Nam, and S.G. Oh,
“New edge dependent deinterlacing algorithm
based on horizontal edge pattern,” IEEE Trans.
Cons. Elect., vol. 49, no. 4, pp. 1508-1512, Nov.
2003

[111D-H. Lee, “A new edge-based intra—field
interpolation method for deinterlacing using
locally adaptive-thresholded binary image,” IEEE
Trans. Cons. Elect., vol. 54, no. 1, pp. 110-115,
Feh. 2008.

[12] P. Perez, F. Heitz, “Restriction of a Markov
random field on a graph and multiresolution

[7]

(8]

statistical image modeling” IEEE Trans.
Information Theory, vol. 42, no. 1, pp. 180-190,
Jan. 1996.

[13] G. de Haan and EB. Bellers, “Deinterlacing -

An overview,” Proceedings of the IEEE, vol.
86, No. 9, Sep. 1998, pp. 1839-1857.

b M SHAI YY)

19703 shFoista A 2 gh =)
kAL

1973 A gdigta Hxrs et
)H/g}

1984 v = AR FRG A7)

87 FE I uha
HEAAE 34
~2007d WFEO B X%

2003
2005 ~
1986y ~ & A kel 7%
<FAARoR ANHRAL, BF
ol AXYEND >

SRR
FE TR
SCINEEER



