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Abstract The performance improvement in H.264/MPEG-4 AVC is provided at the expense of higher computa-
tional complexity. Most of the complexity is caused by Inter prediction. To improve coding efficiency, some functions
are added in H.264/MPEG-4 AVC, such as variable block size motion compensation, multi reference frame and quar-
ter-pel motion compensation. We have proposed a fast macroblock partition decision method using the pixel value
difference between encoding and the referred macroblock. However this method cannot adapt to case using multi
reference frame. Therefore we propose a fast macroblock partition decision method adapt to multi reference frame
in this paper. We also study precision of division judgment for the improvement of coding efficiency.
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5 Reference Frame Macroblock Partitions
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Conventional Reference Table
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Block1 100
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Block4 80

MV Position
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Update
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New Reference Table
Update Information of Block1

Cost of Cost of Cost of
Each Block | Horizontal | Vertical 2
2 Block Block
Block1 100 198 205
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Block3 110 21 230
Block4 80 180 185

MV Position
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Update
Block4

Block3

04 0O0O0O0OO0OOOOOOODOO

gobooooboooooboooboboooobooooooooooo
gobooobooooooooobo 200000000000
gobooooooooooobboooboboOooooooooo
gobooooooooboooboo4000000000O0
goooooboooobooooooooboOobooooooooboo
goooooooooooobboooboooobooooooo
gbooboboboooo 20000000000 000000
goooboobooooobboooboobobobooooooo?2
gboooooooooooooo2000000000000
gob200000000000o0oooo0ooooooon
goooobOooooooboooooooboboOooOoooooobooa
gobooooooooooobboooboooooooooog
goooooooooooobbooobooooobooooooo
goooooooobooooobooooboOooooooooo
goooooooooooooooon

3.3 00004

gobooooooooooOosbbO0obO0ooboOoooooo
gboobobobo10oobooooocooooooooooon
gooopoooooO0OoOooooooOoOooooDoo sADOO
goooooboooooooobbooobOoOooooooooo
gooboooooooboooooobooobooobooooooog
gobooooobobooooboooo20000000000000
gooooooooboooobooooboooooooooaoa
gooooooooooooboooooo4b00b000On0b0O
goooooboooobooooboooobooooooooOoo
goboooo20000000000000O0000O0O000
uobOz20000000000C000000

goobooooboooobobooooobooobobooboo
goboooooobooooboos3sooo 20000000000
goobooooooobooooobooooboobobooooooo
ooo400000000040000000000OCO0O0O
goooooooooob 2000000b0DOb00O00O0DOD
goboooboooooboooooOoooobOoOoobooooooo
gopooo2000000000000O0000O0 20000

0O1 000oao
JM Version 9.8
Profile

Input Sequence

Baseline Profile
ForemanO News(QCIF)
Mobile& Calendar] Tempete(CIF)

QP 10 P:220 28
Frame Number 150
Frame Structure N=150 M=1

Frame Rate 15fps(QCIF)
30fps(CIF)
MC Block Size 16x160 8x8
Reference Frame Number 5
Search Range 16
Optimization RD-Optimization
MC Accuracy Quarter Pel

gobooooboooboooo200b00000000000
oo
goboboooooooboooooboooobooooboooooboo
gobooooooooooboooooobooooooooo
goboooooooooobooooobooooooooDooo
goboooooooooobooooocooobooooooo
goboboooobooobooooooon

4. 0OO0O0O0O

H264000000000000JMO8000OCODO0OO
0000000000 000000010000

4.1 000000000

oooooooooooooooooo 2b0000JMO0
0000o000o0oooo0oooo0ooOooOooooonO SAD
goboobooooboobooooboooooobooooboooooa
gobooooooooooboooooboooobooooooo
00000000000 000 Search RangeO0 O OO OOO
OO000Q0OOOO0O0OSearch Ranged 16000000000
goood

((16 x 2) + 1) x ((16 x 2) + 1) = 1089[0 ]

ooooo0oooo 1/2000000009001/4000
gobooosbooooooobooooooo10000o
gooooi1b0000000bO0o 11ovooobooobooa
gboboooboobooooboooboOoDiex8dsx1e U 16x16 0
2008x80 16x160 40000000000000 200
gdoooO0oOoO0oO0oU0O0oO0OoDOoDoOOoOoOoOoOoOoOoOO (11070
|x5=55350])0000000000000DO0O0O0O0O0ODOO
gobobooooooooooooooooboboooJMOOO
0000000000 ooO0o0oooOoO PSNROOOOOOO
gobooooooooooboooooboooobooooooo
gobooooooooooobooooooboOoooboboOoooDooo
goooooooooooo4000000000000DDO
goboodoob2000b0000ooboboooboouoboooo
good



39
38.5
38
375
37
36.5
36
35.5
35
34.5
34

PSNR[dB]

Search Only Common Block Size

Reference Frame 1

=]

Reference Frame 2~ I

o

| Block lock2

Block3 Block4

: | Update
A A

Lgﬁost Reference Table

Number of blocks Processing
where coordinates are same cost of 16x16
4 Quit Search Process > cost of 16x8 or 8x16
3 Search 16x8, 8x16 and 8x8 1
2 Search 16x8 or 8x16 Search 16x8 or 8x16
None Search 8x8 only
Os5 ODDO0O3d
02 PSNROOODOOOOOOO
Foreman News
PSNRI[dB] | Bitrate[kbps] | Complexity[%)] | PSNR[dB] | Bitrate[kbps] | Complexity[%]
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Foreman Mobile & Calendar
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