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A Video Decoding Algorithm
Which Reduces the Frame Memory to Half
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2.2 Decimation

e O e O ® © e C e O e ©
e O e O ® O ©c e o e © e
e C e O o O e C & C e O
e 0O e O @ ¢ c e 0 o O o
e 0 e 0O @ O ¢, 0 & 0O @ O
. e & 8 o o\ . O’t e o o
» kY \

O

L

(a) Rectangular 4 (b) Interlaced ¥4
29 2. Decimation U

zEd vzgdol) AFA G4L 2ui: ALEH Fof
ol Interpolation & #3] AlSH2E Q9 F4
o] PFHA Y3 AT A4 e FRE 5 glolok
gt} 2213 Interpolation & uwjol] 433 mgt olje}
A dgozg A% AL 71X = Decimation W
ol ol ol L FAUEL UFAZL + I
Eouhgoes 4 oA E449 348 FHstn
Hydo] A2 was &AL Rl E A4-de] o
dg FHetxr E5d9 HAL BEle  Interlaced
Subsampling W& A&,

2.3 Interpolation

Edge % %9 Interpolation

At oz P9 Edge & 27 A< dET
AAE g4l x_operator 9 y_operator & HL3t
% % ol= 337} Threshold #tETH & 7% Edge
Z 715382 Edge 2 2R Y H¥& Edge 9 Wl
we} Interpolation 3tA |t 41([51.

Jd" B =EdAE Edge & oWy 98 vz
o AZd J4L 83t Aol ofue Zero Padding
g4, Z Interpolation sjof & REeo] “ 0" & ¥
2 GAL A1 23EQT. Zero Padding 942 AHEE 3
9 3x3 Sobel Operator & A& A Aike] Al L
He AL #$ F H34 =5 A3 7 94 gl A}
257 gt oelA Operator o] 3ol Aegw
1 A} 5x5 Sobel Operator € AM&3HA HYUct o)
operator & A& 2o AFE HEYHY Edge =
o AgstA ol Uiz dvized AP R4, &
Interpolation & Fw o] ¥t olg} Interpolation
g A% Edge UA oldAE & 5 JA HAH ®
B} AEE Interpolation & 3}7] 8] 4 W
%2 #9gko] Edge Map & WE 59 Interpolation
e H4o] Edge o1 %3 W3 Edge 9A 43 W3
Edge ¢IXAE& ZA}sle] 2 W] wel Interpolation
HE2 A0k

~894-

1 1 0 -1 1 2 3 2 1

2 2 6o -2 -2 1 2 3 2 1

3 3 o -3 -3 o 0 0 0 0

2 2 o -2 -2 -1 -2 -3 -2 -i

? 1 o -t - -1 -2 -3 -2 -
X_operator y_operator

29 3. 5x5 Sobel Operator

s
N4

(a) % Edge & A% )

AN

%

Z Edge Q1 3%

@G'X‘@oeo

ol

3% 4. Edge %9 Interpolation
Correlation Detection ¥ &&

ole) 2¥oA X = Interpolation & HABo|n F
HAE9 e AHEdl F=¥H HHAEINY Correlation
< Fgd, 7z %39 34 g 0,0.0,0,6 FAA
4 7) ©o]4o] Threshold & BT}t Zow 72 wgog
Correlation ol gtz Hx, A=z @39 3t (M),
(L), (2),(@),(2)FANA 4 7] ©]’¢o] Threshold & H
o} Zow A=z w3o g Correlation o] Yctxn B}
A2 4g d@gddA @9 @v SA3R %t #o=
29 94 ol HES Fstq AMEF)

ONOLONO
D le-el @le-s] @e-s

(a+b) (b+c)

®

2 2 2

@ (b+c) (c+d)
— -

(a) 7t2 W 84



N @la—bl
L~ (a+b) (b+c)
T Ot
© [o-<|
@ (b+c) _ (c+d) ‘
OREELY

() A= Ly 44

2 2

213 5. Correlation Detection Algorithm

Median Filter Method
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Video sequence 1 2 3 4 5 8 7 8 [}

Pictura Type 1 a B 3 B [} 3 e ]

Ji& unAM | 4038 | 4012 | 39.40 | 30.56 | 39.48 [ 3se0 | 3860 | 37.93 | 3757

HO WRUE | 4344 | 4347 | 4200 | 4288 | 4230 | 42.00 | 4209 | 41.84 | 41.53

Video sequence | 10 n 2 13 4 15 18

Aversge

Piclure Type P 8 -] P -] -} 1
JIE WA a7.58 36.80 36.70 3a.81 37.24 38.57 40.56 38.43
R WIAW 41.48 41.20 4093 4097 41,34 42.68 43.52 42.20
(a) Ballet Image
Vidso sequence 1 2 3 4 s L] 7 8 9
Picture Type 1 ] P [:] P ] P ] P

= wn2e | 43.23 | 4189 | 4186 | 40.77 | 4054 | 39.42 | 39.64 | 30.55 | 3876

W WM | 4985 | 43.02 | 4250 [ 42,12 | 41.46 | 4143 | 4135 | 41.28 | 40.88

Video sequence 10 u ” 13 14
Average
Picture Typa B L4 P P '
2E R2EI. 37.65 ar.re as.e1 36,58 45.99 39.94
Ret RIAS 41.14 40.60 40.08 39.78 45.14 41.82
(b) Boxing Image

E 1. 7 49 PSNR

PSNR

1 2 3 4 5 6 7 B 9 10 11 12 13 14 15 16
Video Sequence

(a) Ballet Image

PSNR

| ——iz gnelz -
| —— ot gmelE L

t 2 3 4 5 6 7 8 9 10 11 12 13 14
Video Sequence

(b) Boxing Image
29 8. 2 949 PSNR 9 Hli

9ol A7E B FF PSNR gtel Ballet J43olA
3.8dB, Boxing 949X 1.9dB A= 3533 Error
9] Propagation £% Ztz} 1.3dB ¢} 3.4dB 7} €ol=
= 5 A gdnEe) AuH 4%y 4 & F
et . = FAHA Avel #/AE HPsrl A
= 7 ¢undFe 28 Jg4L woz AR v
Hoked A B =24 Aad neFolA o ¢
2 44L E 5 AU

_896_

Ballet Image

Boxing Img

a
I

DAL GnEF (71 &ndF

(@)¥dY
a¥g 9. 29 A9 v
IV 4 e

B =S P frgE voz Fols Af
A Hlge Yzyd ¢udFHe AU HEHE
Zoln t}Al BYsE A AFHAZQ Interpolation
& 37 st Qe EAd weE HgFHom
Interpolation HEZ &o 9 4o Hdid =AHE
AL HEEE gn AHFEH 2o A4AE T AL
e gueFol 71E9 el wis PSNR 9 d5 ¥
who] ofe} Error 9 ¥ Z& 433 Eole T &
Fe A% AL RAFUE E FHAQJA JrkE
A A3 29 9L Hugd Az 7€ o]
Z+= Blocking Artifact W} 94 25F57F A7 £A
AEeS T3 Adst Ach

V. &3 £3d

[1] ISO 13818-2:1994 Information technology — Coding of
Moving Pictures and Associated Audio — Part 2 : Video

[2] Dongho Lee, "HDTV Video Decoder Which Can Be
Implemented With Low Complexity", Infernational
Conference on Consumer Electronics, June 1994

[3] Bing Zeng and Anastaslos N. Venetsanopoulos,

“Image  interpolation based on median-type
filters,” Optical Engineering, Vol. 37, No. 9,
September 1998.

[4] Nicos Herodotou and  Anastaslos N,
Venetsanopoulos, “Color image interpolation for

high resolution acquisition and display device,”
IEEE Transactions on Consumer Electronics, Vol. 41, No.
4, November 1995.

[5]1 J. Allebach and P. W. Wong, “Edge-detected
interpolation,” [EEE Int. Conf Image Processing,
September 1996.



