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Abstract As one of the effective coding tools in the newly-published H.264/AVC coding standard, variable-size block
motion estimation is of great importance in performance evaluation of the encoder. A content-based variable-size block
partition method is presented for H. 264. The proposed algorithm is based on pre-analysis of video content to select between
TDVSBM and BUVSBM that best suits the video in unit of the frame. To enable the adaptive selection, a method based on
the STGS-image is proposed to develop an efficient and computationally simple criterion. Experimental results show that the
proposed content-based variable-size block motion estimation( CBVSBM) algorithm reduces the computational complexity in
contrast to both TDVSBM and BUVSBM , but with similar visual quality.
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Fig. 1 Variable-size macroblock partition modes in H. 264
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Fig.3 The contrasts in PSNR, and average ME times between TDVSBM and BUVSBM in Miss_am
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Fig.5 The contrasts in SPNR, and average ME times between TDVSBM and BUVSBM in foreman
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% 1 coastguard,trevor,foreman & i STGS B3t TDVSBM # BUVSBM it H @ TS5 1
Tab.1 Time proportion to TDVSBM and BUVSBM of STGS-image in sequences of coastguard, trevor, and foreman

Bfi.%
coastguard trevor foreman

ViFS TDVSBM BUVSBM YiFE TDVSBM BUVSBM WiES TDVSBM BUVSBM
71 ~72 0.23 0.41 31~32 0.81 0.41 1~2 1.31 1
72~73 0.29 0.36 32~33 0.91 0.47 2~3 0.5 0.35
73 ~74 0.18 0.36 33 ~34 0.92 0.53 3~4 1 0.66
74 ~75 0.16 0.37 34 ~35 0.61 0.36 4~5 0.52 0.43
75 ~76 0.19 0.35 35~36 0.57 0.35 5~6 0.42 0.34
76 ~77 0.15 0.38 36 ~37 0.60 0.34 6~7 0.48 0.38
77 ~78 0.18 0.35 37 ~38 0.66 0.4 7~8 0.41 0.38
78 ~79 0.24 0.54 38 ~39 0.62 0.34 8~9 0.41 0.36
79 ~80 0.16 0.39 39 ~40 0.51 0.35 9~10 0.45 0.37

mR(5) 243, % VSBM B 3T L4
RUT 3 2:(1)BANFH 2k TDVSBM B ik,
EXNTRARIEE RO, LA RIFFH Miss
_am , trevor; & 6(a) J& Miss_am Fij 20 Wi/ VSBM &%
HERERE A AN, T A A <0.9 B XS ER
## TDVSBM B3k ; (2) B3] 2 ¥ 1% # BUVSBM
B, EXNTAAHELRESMM, 8855
{2 & mobile; & 6(b) £ mobile & 20 i VSBM &
HEREFERE A BB, TR A BREEWL, ZF
¥l & & 1% ¥ BUVSBM H #:; (3) TDVSBM & i 1
BUVSBM B BAMH. EX N FRHAERESD
AR , B B AR R P 51 R foreman; B 6 (c) & foreman
B 20 Wif VSBM Bk R A MAELER, TUE

A B & MR —,

' 3T STGS B #1135 B 74 ¥ T S B b s 2 1
EB—WRBTLEA3 XENEROB—Fh, X2 4
BT 5B T 3 2698 8 F 3| Miss _am, mobile,
foreman Rij 100 W{X} 7 i STGS B B KEE K
HFHEE,

£2 TEARFEFENPE B RKERITFHYNE
Tab.2 Average pixel numbers of white, black and grey

in sequences Miss_am, mobile and foreman

h-STGS B R v-STGS & i A [
B3 & 5 BRELRTEHHE BREATFHHA
A - ® = - ®

Miss_am ( QCIF)
mobile( SIF)
foreman ( QCIF)

8601 4168 12575 8476 4151 12716
60853 11913 11714 45069 27583 11828
11046 7732 6566 10415 8310 6619

B1RAEAGILT RO R A STCS BHH B
R K 68 R S50 E B # 1k 382078 B0 A o B9
POBIBER 55 2 KA G W B 2R iE 3 B B3 Xt R B4
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BERBBBEERAN T R LT,

P2 A T LAZA T T A TR A - R R 2 T
W) IR M x NN, % h-STGS B il v-STGS
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RT BSR4 # (CBVSBM) B R iz B E 4 b &
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Tab.3 Comparative results of PSNR, on

four sequences varied with A

Hfv.dB
Miss_am foreman  coastguard table_tennis
TDVSBM 39.6512 30.6717 28.8298  31.1054
BUVSBM 40.7373 32.4702  31.0972 31.9382
0 39.6512 31.4330 30.6840 31.6894
0.1 39.6512 31.4330  30.7504  31.6894
0.2 39.6512 31.4330 30.7850 31.6894
0.3 39.6512 31.4429  30.8499 31.6894
0.4 39.6512 31.5370 30.9219  31.6894
CBVSBM A |0.5 39.6512 31.6192 30.9845 31.6894
0.6 39.6512 31.6799 31.0802  31.6894
0.7 39.6512 31.8595 31.0802 31.6894
0.8 39.6512 32.1618 31.0972 31.6894
0.9 39.9440 32.3800 31.0972 31.6985
1.0 40.7542 32.4702 31.0972 31.9383

£4 FEAARETIMFEEE 4 ANHEFT BN
EHEHHITRBILEER

Tab.4 Comparative results of average ME times on
four sequences varied with A

B4y ME B/ KR

Miss_am foreman coastguard table_tennis
TDVSBM 3.0910 14.9696  23.4716  20.4246
BUVSBM 16 16 16 16
0, 3.0910 13.5632 15.8693 12.6808
0.1 3.0910 13.5632 15.8703  12.6808
0.2 3.0910 13.5632 15.8737 12.6808
0.3 3.0910 13.5647 15.8841 12.6808
0.4 3.0910 13.5913  15.9049  12.6808
CBVSBM A (0.5 3.0910 13.6239 15.9274 12.6808
0.6 3.0910 13.6613 15.9805 12.6808
0.7 3.0910 13.8237  15.9805  12.6808
0.8 3.0910 14.2763 16 12.6808
0.9 4.0808 14.8464 16 12.7057
1.0 12.8409 15.6475 16 16.2525
5 & it

BT — TR A E TR TR R
SEE S, ERESRE RS R, £
TDVSBM % %: fil BUVSBM H ¥ tf H 18 1] 31 3% £ 8¢
PRE—Fh . IR, B T4 0T — Fh R BT A B B
FSTGSEMABRBHEN, EFETEHEIR
BRI R B AR B T RERAN . I HBRBERSHT

1 GHBEE AN AFEEERARBRMEEIRE
ZHEZESENTE BB TEEMWREE.

A% SCEE B T LA LA F B AN O 1 AT ok
(1) ZE ¥ N2 A SR H7E 2 411 TDVSBM & i 1
BUVSBM E B 17408, i L br L6 H R £ ot# 9
VSBM™  BEHT U S ZEEHE S, TURR,
HTEANABEHRASAFABREN LMK VSBM B
WP REE BT IR A, B I AT B0 1 3 T £ A i B
MM A RS, (2)3CH K B E N A R BT
BHBRE T, , T, T B T 5 B AR RE L RS
FMBRME, S50 TIERETE N X 5 E K &R
RUEELES,
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