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Deinterlacing Algorithm Based on Statistical TestsD

Yeong-Hwa Kim2 -+ Ji-Ho Nam3

Abstract

The main reason for deinterlacing is frame-rate conversion. The other
reason for deinterlacing is of course improve clarity and reduce flicker.
Using a deinterlacer can help clarity and stability of the image. Many
deinterlacing algorithms are available in image processing literatures such
as ELA and E-ELA. This paper propose a new statistical deinterlacing
algorithm based on statistical tests such as the Bartlett test, the Levene
test and the Kruskal-Wallis test. The results obtained from the proposed
algorithms are found to be comparable to those from many well-known
deinterlacers. However, the results in the proposed deinterlacers are found
to be more efficient than other deinterlacers.

Keywords: Bartlett Test; Deinterlacing; E-ELA; ELA; Kruskal-Wallis
Ttest; Levene Ttest; NTSC.
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Hann and Bellers(1998):= ¢J2] 7}A] Deinterlacing €318 &FS A78ka doH,
Kim(1996)2 F33tA ¥ A4@3#AA7 E2A3s ZA5ol s daugsS AAES
t}. o] 23 Deinterlacing €185 724 Kuo., Liao and Lin(1996)°] 2]3s}e] 7] A =
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v AS 7|EAQ] HHo R x|t ojgjd FAE Foto] FAHE HE JFS oY
gk Aol 9% Noise(FFs)7F Blsl A o] Jido] &4+ A
4] Feature®} NoiseE A &3] T+¥3 F Featured WIHS Z
o] gtz]# ot} Noisew#A1S 7§X3F E-ELA duglFoles 2z Wk sidstes F
stagk &polE A% s ol &slA Aot A2 W =
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A Feature®} NoiseE TWH3l= WHORAM AF ALE3E Zo| &
2 AHAYH = FEE2H(sample variance)©]th. 181 Kim and Lee(2005)
Nam(2007)2 @3] EEREAS Algsts o b2 FAHS AHsAh 2 Ao
ME o]xY HolHE dA49 Ad dHolHZ AujdsE Kim and Lee(2005)2] o}o]
tlojof] 7]xdte] 9 FAY 2ZE dolHe ite] Ul digh HAAAY] A
2 WA olE HAASY] st B, HESAH AA HHS S&sgen 1
A Z Featured &4 dHE #u3dto], Feature7} S wol:s 34k zol7t 713
2o ek F91 9 gagke] Hirs o] &ste] Hitekdth S PSNRe FallA 7]
W s v 2 AFARY S BTz ok T3 2 Ao A= o2k
dolHE dx¥Y Ald "HolHZE AH|Est= Kim and Lee(2005)2] HHoll 7] % 3o
Deinterlacing Aol 483}t
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2 g5 ol AAks
(k,m)=|lz(k—1,m)+z(k+1,m)|/2
%, 747kl @ Wkl ELA 2n¢l3e A &ste] gelshy g
=2 a

R R S B e 7 B i o be S Zreth
(2) B abc o weh BE = F2 o 2

a=lzx(k—1,m)+z(k+1,m)/2|
b=lz(k—1,m+1)+z(k+1,m—1)/2
c=|z(k—1,m—1)+z(k+1,m+1)/2

7% BLA e & fiel Aalq £ A5g dAsAw 149 wee
4% Aede Aol 2F Al wd ek Basl Ha e A

A gre el 9 el A7e dshe depd.

3.2 E-ELA €18 F

E-ELA &x12l52 7|9 ELA &ag]lFo] Noisedl Wlztst7] wiitol yetvs &
Ag ddsty] A o oA WF Ade 20E& o A8 st e7E A
APl I o] Soldy dad e RRES ST 9l o A(Edge)el ¥
FA AAE 1% 9=% A7]= ELASH $d6HA 3x2 A712 fFA8kH, 719 ELA
daggol oA HAEs 2o A&GsH st AS FUrEd
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Q=lz(k—1,m+1)—z(k+1,m)+lz(k—1,m)—x(k+1,m—1)
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xlk—1,m—1) zlk—1.m) | xlk—1l.m+1)
zlem—1) | aleml | zlem+l)
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A 8aE BRE 1#EY, 1 F ALY 2L Qo F oA HFoR RS
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ANA WFAY sk & F vk a#A <a¥ 2>9 (a),bAHAE F A 84 E
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N

4. N 2% Deinterlacing &3
4.1 Feature Vector A<

oA AGAES HASH] 9kl 71EH o ® AMRshE W
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4.2.1 The Bartlett Test

44 (parametric) ¥ ¢l Bartlett Test® Zo% F 7o TR Ed s
A gt "z digtel 2825 Alele] E4te] wdA S HAAG =
o] el NE 209 A /‘éo 7vgstH, ard 7hdel s vl 4
ded 2] 9t Bartlett Testo] 7178 % Al Z(test statistic) G&= th2 o] A ojH o

°le\#

oﬁ ﬂﬂ

1 n 1 ! 2 2 2
G=[1+3(n_1)(N2_2—L_nﬂ {(L—n)lnsp—(N—2) Ins?
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4.2.2 The Levene Test

2 (semi-parametric) @4 d21¢ Levene Test: 29 A4S 7143t} o

Fus
PR AT el duHYe W e Bl iR duho R o F&
Be AFHE Ao Fe4 Arh Levene Testt et o] E2 Pshe] 4

o] 7] & A o) mE o) Zk o 21 o 1/ S AMEEE e SR HAES 5
P Ao H3E AHo|tl Levene Testd AR EAZF we &z 2}
n n’ -1 n — =
W=3n—1)Y 36—/t {(Z—n) ), (V=1 —y)
G=1i=2 f=1
AN P =Y = ntfp] O] HE Hitoln, Y 0=1.2,n § k=230 N

of 3k el A Hitolth

Levene  Testoll A= W >
F(a'n—l L—n)= B, BRo]
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4.2.3 The Kruskal-Wallis Test

H] .22 2 (nonparametric) %ol Kruskal-Wallis Testoll = Z7¢] A4 1AL
92 o et o] WA= A SA ] ALt 7 #FAEL F9](rank)

IEo.

= oA AAEAT e OS5 2o Aowd.

12 n (R9)2
H= —3(L+1
L(L+1)92=31 N2 —1 ( )

o] 7] A RGZZQZQT’Z,QZLQ,....,H o] 1l th yk./] s=9olt). sk, whek o 714 o



Deinterlacing Algorithm Based on Statistical Tests 731

Aol BAY H = Ao90o2 AF%Est n—1 2 FlolAF EX2 g2/
o}, we} A Kruskal-Wallis Test = H > Y’ (a;n—1) g8 97148 71754 =
aea gke ofe] BE FolA BH(te)o] AT A H AL %S otee H
2 WA B

H

zq] (t?—t,)/(L*— L)

o714 H = BacE AHEste] AdEY g= $3(tie) 159 Ao, 2 &
1w Lo A7)0t

H' =

43 B¥A #ZE 2 Deinterlacing WH

B5A, FR5A, NEFA A A AR RS olgstel 99 AES PRE
@ %, AAARe] webd gde e Lo A4 dn

1. 9k HyS 7178k A sk wadol gl sdsta, 919 shaghe] ks
Hrgho s ALg3sho}

2. Wk HyS 717tstd Aol dvkar

< Feature®] WaFo= Aot WA o]

kAo weba HeAo] A4z Hit

<1g 4> W3FEA o] w2 Deinterlacing *HH

29499 % A&

B =RAE Noise’t §lE dale] olw Ao AFEE N0,0°)S wa
¢F NoiseZ F7}3le] Noiseo| 29 ojn|AE wtEx ELA Wy 2 o
et WRel whel Deinterlacing & &3t RoAdHS AAsith E£F 2ol

o
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He] Axng  olmx  Jdel HE=EA  JPE dE AMEE+ PSNR(Peak
Signal-to-Noise Ratio) Zto.2 Hlw3tg 1 AA g oju e dRE AFd} =
g PSNR] & S5 ojuj#e] Ho] £& A& ougrh

5.1 Noised] ¥ % PSNR

zo g AE o =30,100,300 91 ¢ 7H$AIE NoiseZ 3737 2] #okel A
A5 AbRE = ‘Tiffany’ o] Aol F7bste] AREeFith. I PSNRS MSE(Mean
Squared Error)e| <=4 PSNR¥ MSE® Ao+ 747 g3 #o)

255
PSNR=20 - 1ogw(7 MSE=~ ZZ d; —o,
VMSE |

4714 Je ouAe WA Hae 4 d = Deinterlacing® 7AH AQH #4le)

@&, o, Noisert gl A ov<] Aol groleh.
2 R4y A% % AL

<E 1>9 mo2d ZAiE Noised B4+ o° #F Deinterlacing # ol
PSNR #< w3k Aolt}, FolaA 'ELA'E ELA & AF&3F Ao 3t PSNR 3
'Bartlett’> Bartlett Testg AF&3te] W3S Zrol Deinterlacing st 2 7}
PSNR 3, 'Levene’2 Levene TestE A}83te] #'3AlS Zrol Deinterlacing 3F
of td PSNR %, 'KW'i= Kruskal-Wallis TestE Al&3to] WaEA S
Deinterlacingdt 2 #}ol] o gk PSNR #k2 o v] o},

g

W 2
2 e

<% 1> PSNR Z 3 Hl=

o2 ELA Bartlett Levene KW
30 31.94 32.88 31.73 31.38
100 28.90 29.49 28.84 28.68
300 23.14 25.14 25.13 25.65

<#E 1>¢ PSNR #< ®W, o°=30 ¥ 0°=100 ¢
RS2 "ol Bartlett Test®] PSNR Zteol 713 =&
0? =300 ¢ A%, ELA W3} Hlwste] HlmE2 wel
PSNR kel 7} £& AL & = Atk EL}EW EA %
Deinterlacing el F84S A& 4 9o
2l Wlo] 7 FA o wHele o

—

3%, ELA 3 skl

oZ N f

A&
]
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53 A& 3%

A&k vpe} o] B HoAdgo A ALEgt ME olu A= GAAE FokollA dE
AV E = ‘Tiffany’ olm A olth <29 5> <F 1>o14 N(0,300)S wEE 7F$A]
b Noiseo] 29% o|nxE ELA WW3I Kruskal-Wallis TestE® A}£3}o]
Deinterlacingd Z23& RoF1 Al <18 5>9 (a)= Noisedl £.94¥ interlaced
olu] %] (b)x= ELA ¥l wa} Deinterlacingdt 23 ojn| x|, (c)+ Kruskal-Wallis
Testoll Z73Fe] Deinterlacingdt A3} olwAo|t}, T3 <2d 5> (DY (e)=
Deinterlacing 235 AlZA o2 &1et7] fatol<i® 5> (b))} (09 dg
=S sty BoFa e, (DE (b)e] i g oln A, (e)v (c)o ¥ii
g ojujz|olt}, (d)9} (e)E W]wste] B Noise wAto] & A g v EFHQ W
Hol o] &9AQ AL AlZAHe= st = Q).

<2 ¥ 5> Deinterlacing 23} B
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