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An Efficient Video Down Conversion Algorithm Using Modified
IDCT Basis Functions

Myung Jun Kim*, Byung Cheol Song*, Sung Kyu Jang*, Jong Beom Ra* Regular Members
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gr&5l MPEG-2 Feoi4ke] 24 313 (down conversion)-Z )% aubdel wiyle. ql8 ujEdL 94 8531t
F, Ao Fel# (low-pass filtering) ¥} A H. HE% (sub-sampling)& 3sh= Zojr} mau} o] WL & o
zeje} g AxkEE a3l dge] stk AZ olegt FAME MEsly| 88, DCT (Discrete Cosine
Transform) delld] i e} whedl dgh @ile] mREle] $irk 27X od78 1= yhige a4
= = dRz]e] 1p4vkE Qi) o]t 2hHE] SAdl ogabe] maAlY wimalel] AAkEr] wfEeoh zEhv,
o]lZ Qg Bx (field) B &AL, $2)9] BAF (motion compensation)ThAoA] AlZIE QA8 oleF|w o4}
H2E AR o] FAE Sds) d&l, B ol £ uheke) e} 4w wigke] £448, 27t DCT
A9t T AHeld aiEte EBib T (hybrid structure)E ol43el, 4% wieke 348 & wHYH
4-IDCT A4 (kemel)-& Aleljlc) o] H3F 4.IDCT H'de YukaQ) 4-IDCT A= v)wslsd, oo Pelzi=)
A AEHE s oA o & A viepiich Azbdoz e AfE 2, AUt 7lye] AR
fmale] vjg-g Foldd ¥ FAE ehde gelslg

ABSTRACT

A traditional method for down conversion of MPEG compressed video is to perform low-pass filtering and
sub-sampling after full decompression. However, this method has two shorcomings; large memory requirement
and high computational complexity. To overcome these drawbacks, recent research has been focussed on the
down conversion in the DCT domain. The existing methods need only a quarter of full frame memory because
completely reduced frames are stored in the frame memory. But a loss of field infrmation often causes significant
error during motion compensation and results in the degradation of image quality. To solve this problem, we
adopt a hybrid structure, where the field information is preserved by petforming down conversion in the DCT
domain only for the horizontal direction and down conversion in the spatial domain for the vertical direction,
Furthermore, we present a novel technique for the horizontal down conversion, which adopts a modified 4-IDCT
kemel. The modified 4-IDCT kemel outperforms the conventional 4-IDCT kernel in that it additionally petforms
low-pass filtering and sub-sampling. Experimental results show that the proposed scheme provides high visual

quality while maintaining comparable complexity.
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O Pels after down conversion

Block A, B ; Frame DCT blocks
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Aol ] gelge] 23] dolzlck Aoy @
B39 %% 7] f48, 32 949 FIR
Ae Pe|g M1delx dwy |35l IDCT #
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=X 328 BAL H4=HE FIR g § ALEL
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2o AL $)3, car, football (foot), cheerlea-
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(mob) 5 5712] CCIR 601 °§AF (720x480; 100 =
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RE7|dl4 H]ELHLS CCIR 601 <4ks} HDTV <

- el B2 242} 4 Mbps, 18 Mbps= et oz

3 GOPY =& 15=#H ez T P-ZHY 7
A 3zgleg Tk 49 wE 24 AP
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Foot 209 315 313 34.4
Car 34.0 35.5 35.5 379
Cheer 28.0 29.6 29.6 31.2
Mob 25.7 27.0 273 322
Basket 28.7 302 30.4 34,3
Tennis 28.9 30.5 30.7 34,0
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th o1& o AL who] Sun W} ®lsy
A}E el 9, CIDCTe s 1.5dBoA}
2] PSNR 3h& Hejfr).

a8l 2% 62 X)Zhg gl Sl A vl
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