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Motion estimation based on block feature classification
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Abstract: Motion estimation is the most important and time-consuming part in H.264. A large number of algorithms are

based on the reduction of search points to reduce the computational complexity. In video sequence, people are often

interested in moving objects. There are many static blocks in background, and the movement between the two different

background of inter-frames is often considered as a result of camera moving. According to image feature of background block

and foreground block and using MV prediction, we propose a new algorithm. It is based on these strategies, including static

block determination, background-block, foreground-block and edge-block detection,

start point prediction and the

improvement of search window. Comparing with fast-full search algorithm ( FFS), UMHex and SUMHex, experimental

results reveal that our algorithm can reduce motion estimation time, while the PSNR value is kept approximate to FFS, with

a slight increase in bit rate.
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Fig. 1 SAD error 2D curve with the search distance change
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Fig.2 Detection pixels selection and block classification
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Fig.3 Starting point and search window for

current background block

4) sz it TR E TR )
55 23 ]S 4 56, T 32 3h 2k R 23 e B L S 0
B R B KIE

R T R iR R S R A, B
T2 B0 5% f 09 7 1) sV R i R 4 R A

XFF YT g e BRI LAE 4 b #0455 =X sk
MHTH R T2 B R i MV

T P P T 2 I O R B iz g R
T | B ) 3R 2 3 225 Wis ) ) L DL L 4
A MV 53500 MV, MV, MV, MV, Fts i 1

SRR d, d, d, o, BRI R IS E X
S=8S US US, US,
Hrp S (1sis4) BaRllh d,(1<si<4) Rl
(2W+1) x (2W + 1) RX I, WK 4(a) iR,

MET S A AR B 2 E] (18 S R AR 2

ESCHN DR D =2 1R o i R % 0L

BT 0Kk /N R S x 5P Bk R R R B O
Kl 4(b) o AL E 4 Fhmeim b, B2 S B0 P GE B
oo PRI 1 JZE Tz 3h Kk it 48 10 1Y 5 d, R 6 18
Em o WEMNDIZE R (HEXBS)

S)MGYuzEafhiit AR R AR B,
e 75 5 ¢ 58 3 i Bl W) AR i % 1 i Bl kb RS M
Wik BA WG HERZEEN T, h%IE
RS KA X 3h G P iz g i 1 aT LSk B
B Ry R R A D IS R R

E SCI G B A8 2890 O 2 B Y 22 34
NP A B R R i KB gk wE
search_range = max(MV, MV MV, MV, )

TEZ 2 e, 2 B 1 J2 W00 32 2l 2% 52 48 ) (19 a5
Hprpts , PL sear_chrange Sy 2E 48 & GG BN T A 5
U G ROT AR [R) 9 30 2k B, 33 DR E 1, DR C
P S5 i 1 By Je AR DR I B

D 5 44 ) 0BT D7 32 Sy« R MO B i Gk B b i Gk Y
e KR FE AR AR, 55 25 T 0 % B vh 10 dic RBR B (B R 3
FTVCIC , S0 A fie 22 K B RH 5 P8 35 56 18 d5e R A6 2 (L A

R 21 G He B Ry 24 i Bk ) e AR DR C R

e, b

$=5,US,US,US,

(a) 44 TR XI5 (b) GIHIEERE

K4 PkmEEE D

Fig.4 Improved search window
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Tab.1 Comparison of experimental results among proposed

algorithm, FS, UMHex, and SUMHex

§ N = PSNR i % ME i ] F %
W g
Jak o WikEsl P A A B /%
18 -0.002 +3.78 83.71
24 -0.003 +3.64 84.67
Foreman
28 -0.002 +3.57 84.73
32 -0.001 +1.96 84.25
18 -0.001 +4.51 85.32
FS 24 -0.001 +1.31 84.86
; Mobile
28 -0.002 +1.11 84.81
32 -0.002 +0.91 83.96
18 -0.005 +2.37 88.64
24 -0.006 +1.77 88.56
Coastguard
28 -0.011 +1.33 88.94
32 -0.008 +1.45 89.54
18 +0.006 +1.45 62.27
Foréman 24 -0.001 +0.79 63.15
28 +0.062 -0.10 60.56
32 +0.006  +0.02 60.97
18 +0.002 -0.09 63.10
UMH 24 +0.010 +0.87 61.92
Mobile
28 +0.490 -1.38 61.97
32 +0.020 +0.34 59.50
18 -0.002 +1.58 73.26
24 +0.025 +0.37 72.87
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28 +0.005 -0.37 71.79
32 +0.027 +0.09 71.61
18 +0.034 -1.73 48.50
Foreman 24 +0.026 -0.24 50.54
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32 +0.102 -0.17 49.48
18 +0.000 -2.36 55.69
sump  Mobile 24 +0.068 -1.06 54.86
28 +0.513 -0.85 55.22
32 +0.020 -0.63 55.13
18 -0.012 +1.27 60.33
Constguard 24 +0.004  +0.77 61.65
28 +0.015 +0.03 60.96
32 +0.036 +0.44 62.72
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