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Abstract : In this paper, we propose a fast encoding algorithm for scalable video encoding without
compromising coding performance. Through analysis on multiple motion estimation processes
performed at the enhancement layer, we show redundant motion estimations and suggest the
condition under which the redundant ones can efficiently be determined without additional
memory. Based on the condition, the redundant motion estimation processes are excluded in the
proposed algorithm. Simulation results show that the proposed algorithm is faster than the
conventional fast encoding method without performance degradation and additional memory.
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Table 1. Motion estimations performed at the

enhancement layer

i A 4% =44 d5 ¥ (MVP)
S1 § m® = med (mv,,,mv,, mv,;)
S2 s MV,

S3 S—Ry |M® =med(mvy,mv,,mv,,)
S4 S—Ry, mve,

=
g GAe AR F A 9 2ol E &-9)
= ugol g B AR BEEL Y] A 9™
) | =

MO0 2o oW
o g e oot
=5
—
2

i)
fr
=
<
J
i
v
o
=
i)

of MGy o ojate] PG elo] FHE: AlelE
e}

9 Aotk a9 2004 HMem wAE FEol
279 94 99 vehan

@4 S19 Sgel A &-9F W gL 247 o
%3} 2ol gojHr),

m® = med (mvy, mv,, mv,g)

I = SAD(S,P™)+ A-R(mv™? —m*, ref) (1)

J{m™ = SAD(S,P™V)+ A-R(mv (™) —mv& ref) (2)

A7H NP Sk F e ql g BElsh B
EAlehs FuBezrel oa £49 Ju Aol
afse eSS oujath FHE B F
of EAstE FrE tatel A3 J@9 o
A 9 Fx zAQel Q¥s NEE Y FU
oh webd, FAG) EASE FRge 49
S19l §49 % FPAA PoiAE A=A 2 3
2 Q4 AWAE S29] H-oF wlg ALNA o
8% 4 AW A@r Ad9on §49 Wy

72 M 5& 2012¢ 10& 287
A
A
mt il,'lmvfu
5
0%, 2 9 geErte 3 A
Fig. 2 An example of the overlapped
search ranges.
¥ 2. ME=M° ¢l g g A 54
Table 2. Statistics for m&=m"
E = Qo U12AF, FAF)
3| (20,14) | (26,20 | (32.26) | (38,32)
16x16 100.0% | 100.0% | 100.0% | 100.0%
16x8 94.4% 92.2% 90.8% 90.5%
8x16 94.5% 93.9% 92.5% 92.2%
8x8 77.2% 78.1% 77.1% 76.6%
8x4 75.9% 73.5% 71.6% 74.1%
4x8 76.4% 74.4% 72.8% 75.4%
4x4 63.5% 64.5% 63.6% 67.9%
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Table 3. Analysis on motion estimation

processes
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Fig. 3 Flow chart of the proposed algorithm
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Table 4. Simulation configuration
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Table 5. Performance comparisons between

the conventional method and the proposed

CPU Intel Core 2 Quad 2.66GHz algorithm
RAM 6G Sen, JSVM 9.18 A7E 0 S(%)
oS Windows XP Professional PSNR Bit A2 | 7191 Ak
SVC codec JSVM 9.18 encoder 46.62 |4221.09 [5018.3| 18.7 19.6
Performance analysis | VTune (Amplifier XE 2011) Foreman 42.55 |1735.83|4363.6| 19.1 15.1
EEEpE—— 39.34 | 787.86 [4109.5| 16.5 | 15.1
QP (20,14),(26,20),(32,26),(38,32) 36.24 | 390.02 |4032.4] 158 | 15.4
oot QOIF/CIF 16.04 |7580.88 |6755.4] 24.3 | 28.2
# of laver 9 iy | 10:98 405426 58475) 239 | 30.0
- 36.37 |1858.32[4557.8| 21.5 | 26.1
Frame rate 30fps (256 frame) 3253 | 80421 |4281.1| 22.1 .
GoP 19 46.33 |4030.18 [4874.0] 21.8 | 26.6
# of reference frame ! 41.95 [1541.454138.9| 206 | 23.4
MV search range 16x16 City | 5581 | 724.55 |4018.1| 201 | 20.7
ME Type Full search (1/4 PeD) 35.66 | 391.15 |4009.8| 19.0 | 17.8
RDO Enable 46.86 |5674.59(5912.9] 17.2 | 19.6
Entropy Coding CAVLC 42.65 |2678.29|5025.4] 19.0 17.9
Crew 1 59,01 | 1264.08 |4450.0| 147 | 21.7
V. Bo Al 35.51 | 591.57 [4186.5| 15.0 | 19.1
46.08 |8464.51|6990.8] 244 | 382.7
i 41.05 |4515.24[5290.3| 23.9 | 30.6
T omwelAE Ak sl $e4E el Mobile | a5 39 |9169.104435.6| 22.7 | 20.3
871 flskel SVC e . sxEddofd Ak 32.42 | 987.83 |4172.3| 227 | 25.7
w G AEREs WA (817 HEH FEE - o7 T 250
Hln, H7LekdYh & 4= A 34 9 1S B -
o] &t} 77} Wl®e] (KByte) 87.3 0
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