IR HEA G N AL

wm =

PRI 248 1) R B eI AR AT 21 T W R RS, AR 2R BE ML R TR A ORI W) o R A
B T M 25 5 TFHPA A IR R, SEBIAIGAS 98 i T WA 4 B 2 e IR A
P AR B 1 Ry R Reghs, JLrh 1B o0 e A g i & — PP R P T 1, (IR R

FEASCH, BRATEE SR T B MR BB g, XA R P41 DL AP 4 HRAS R DX LA AN [F] )
BB R I SR R R A T 22, Bt — R N gati vk, B T gt bEgE.
TAhs ORISR T — i oy e S N PR S AR i v, [RIBOR KR R AP g
PERE. WEAh, IESHR T SR RS DI O R R RRE A,

TRAT TR GR 1% 2y R 32 N R 3 e gt IRV 5, EAT 20 e B N VRS A B R, AL
JUAN T THREAT T 5%

5, 15 H264/AVC -6 b, FBEFRRITEES (RRUD MIMIZLY 2 T 284, Tl A
H T ARz g 0 SR ZE A RO R, I T B e (38 31 i) 5 AR UG R /NR 22 (M 4 b
(RMFR).

Hk, KH DCT &% BiENiaitoAR, S2Bl DCT 8RB #ER4miY (DCTD), ¥ FXALM DCT
WAk, T, 2k, AWEH T —ANERGEMIGS T, el Ll MR 4
fih: RRU #i, RMFR X, DCTD Ul EF A,

FHR, TR 2 HE e il b, S — MR A B MZ 7 12 B I B IR i /5%, 7EAIR
TR AT T RAFgRn e . 20772 REm D a0 A AT gm i () e FE IR R RN, ) BT
e

Ton, P PEEE R TSI, BIERGERE TR, AMUAELL A1 RAER R
FEJT8ORAE, T B S 208 . 7o, gl AfE S ke Gk, RIS/ INFIT
il XGRS X SR R PR 7%, Be 4 s s R I T

REEIA: H.264/AVC ARt Z3FER. NOREE, SR(E, BRDPROUGRGY, HIE N R



The Study of Video Coding With Adaptive Resolution: ~ Abstract

The Study of Video Coding With Adaptive Resolution

Qiang Hao (Computer Application Technology)
Directed By Qingming Huang

The video compression standards have been developing rapidly these years, however, the
compression performance could still be greatly enhanced. Especially with the development of
wireless Internet and cellphones, it's important to investigate the bitstream with good quality in the
low bandwidth. These applications always require the high performance coding with low
complexity, and the video coding based on the reduced resolution is an efficient solution which
needs further study.

In this paper, we focus on the reduced resolution update coding. For the different sequences and
different regions with the different motion situation and hence residue with different energy
distribution, we propose corresponding coding methods to improve performance. Besides, a
frame-level adaptive resolution video coding with low complexity and good quality is proposed in
order to transmit low bit rate video programs. Moreover, we try to study the down-sampling and
interpolation which relate closely to the reduced resolution.

From the characteristics of reduced and full resolution coding, we investigate the hybrid video
coding with adaptive resolution and have several novel improvements:

Firstly, we extend the reduced resolution update mode (RRU) from the frame level to the
macroblock level based on the H.264/AVC, which could make better use of motion vector and
residue of different regions. We also investigate the coding mode with reduced motion vector and
full residue (RMFR).

Secondly, we propose the reduced resolution coding in the DCT domain allowing adaptive DCT
coefficients selection (DCTD). Because of combining the down-sampling and DCT transform, it
could reduce the encoding complexity and eliminate the blockiness. Therefore, we propose a
marcoblock level coding platform where we could realize the following coding modes: the RRU
mode, the RMFR mode, the DCTD mode and the normal mode.

Moreover, we popose a frame level adaptive resolution coding method with good quality and low
complexity at the low bit rate, based on the general reduced resolution video coding. It could
determine the best resolution of current frame quickly and correctly.

Finally, we propose an adaptive down-sampling selection algorithm at the circumstance of fixed
up-sampling method, which could perform better than the single method and don’t add extra
decoding complexity. In addition, we combine the edge detection and interpolation. With the
minimum squre estimation, we apply the different interpolation methods to the edge and non-edge
regions and it could improve the subjective performance of the reconstructed images.



