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A New Motion Vector Coding Scheme for Improving Video Coding Efficiency
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ABSTRACT

It is necessary to develop an efficient MVD coding scheme to improve the video coding performance. In this paper, combined
codeword and joint codeword are suggested from analyses on statistical distributions of MVD according to the quantization steps
and the conventional codeword structure. Based on these codewords, we propose new MVD coding scheme where one of the
suggested codewords is employed to encode the MVD according to the coding environment. Simulation results show that the
proposed scheme enhances the coding performance without the quality degradation.
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Fig. 1 Block diagram of conventional motion vector
coding method
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1. MVD ®#33HE #% CAVLC &350
Table 1. CAVLC codeword for MVD coding
MVD 350 (st
0 1
-1/4 01s
-2/4 0010s
-3/4 0011s
000100s
000101s
000110s
000111s

53)

1/4,
2/4,
3/4,
4/4,
5/4,
6/4,
/4,

-5/4
-6/4
-7/4

0@ 001 001 002 0 001 001 001 000 -

g4 029 08 001 001 001 001 001 001 001 001 --.

7/41 007 0 000 001 001 0B 0 001 000 001 -

64| 008 00 0@ 001 0B 0@ 004 0 0R 0@ -

IMO)| 54| 020 011 004 0@ 008 003 004 002 004 004 -

44| 021 015 008 006 006 006 004 0B 006 06 -

34100 028 026 006 006 006 0B 004 006 0@ -

2/4] 115 054 032 009 021 08 009 006 007 0B -

1/4 1318 0 0 04 016 008 006 007 -

1047 206 151 044 051 05 012 013 02 -

g4 94

94| 006 006 001 008 0B 0B 0B 0@ 000 --.

g4| 0B 006 0 0® 00 0B 06 0 0@ 001 -

7/41 0B 004 0 003 003 0B 003 0 0@ 0® -

64| 018 00 007 006 006 0B 004 0 006 0@ -

IMOy)| 54| 024 012 012 007 008 006 08 006 0B 004 -

44 034 05 02 012 012 008 010 004 -

34| 057 050 048 012 021 O 011 016 009 -

24| 2% 16 060 064 026 02 018 -

14 | 187 415 200 126 0. 021 022 019 -

03411 877 361 28 104 086 026 029 029 -

0 14 24 34 44 94
IMOK)|

64 74 g4 94
(o)
J% 2. MVDe| &E =
Fig. 2 Example of statistic distribution of MVD
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codeword for joint codlng

(IMVD(x),IMVD(y)l) CAVLC7|§F §-35.0] = 7359 AlQrele AgHso] o|%
(0, 0) (1, D 1,1 1 +1
0, 1/4) (1, Olsy) 1,0,1,sy 00, f, 1sy -1
0, 2/4) (1, 0010sy) 100105y 00, f, 0,L0sy 1
0, 3/4) (1, 0011sy) 1001 1sy 00, f, 0,LLsy 1
. -1
(1/4, 0) (01sx, 1) 0,1,1,sx 0,1,1,sx 0
(2/4°,0) (0010sx, 1) 0,1,0,1,0,sx 0,1,0,1,0,sx 0
(3/4, 0) (0011sx, 1) 0,1,0,1,1,sx 0,1,0,1,1,sx 0
(1/4, 1/4) (01sx, Olsy) 0,0,1,1,sx,sy 00, f, 1,1,sx,sy -1
(1/4, 2/4) (01sx, 0010sy) 0,0,1,0,s%,1,0,sy 00, f, 1,0,sx,1,0,sy -1
(2/4, 1/4) (0010sx,_0lsy) 0,0,0,1,1,sv,0,x 00, f, 0,1,1,sy,0,sx -1
(2/4, 2/4) (0010sx, 0010sy) 0,0,00,1,1,0,0,sX,5y 00, f, 00,1,1,0,0,sx,sy -1
-1

2-2. ARk $AY WE $53 7] - J)% CAVLC %305t 5% HE Bo)% A

29 29 @sh 2ol (00 ¥l WA Bl Wtk F J1% WA Hash xgol Fola
5o MVDOl dlalit e Aolel Huols B9 - £gRsoll mavew AW A% MVD
= Aol BRE Aot oF Aqe] B w=EoAE E4A BrR e £ eAe e
¥ 1°] 7)€ CAVLC %3012 249 2% 392 ¥ 2 Egnaole WMESS Reshu 2z W
Aokl 54 BAste] ARAQ AFREOIT AN FARE Bhg ok 1% CAVLC $E0l50)
5}1 ZF gtk 3 2% ol& Aulste]l UEhd ot Aolx|7] ot}

I 2904 CAVLCZ|RF Rsole= # 19 H39E - EFFso)9 A9l 2HEe] FEsH ¥ 29
MVDe] 7}2A25 A2Adw g we g g MVD X8 /2 #2385 vk F )%
& Zolth ol sx¢ syt MVD ZF Ao dig AuE=11]9 (IMVD&)LIMVD(y))=(0,0),
FSHES Yehdth a8a &F F35oe 4 W i) 9IHIE=01°" (IMVD),IMVDy)D=x5,
ditel t&3she CAVLCHS o &S HEER E3% i) F$I¥E=1001" (IMVD(X)|,IMVD(y))=y=,
Aol gk o= |MVD(X| 2/4, IMVD(y)I=1/4%1 7% iv) A9IH E=Q0°]d (IMVD(x)LIMVD(y)|)=3 ¥
of CAVLC ¥&0)3= 717} 0010sx, Olsyo|th 12]al
Ztzke]l WSS 7}i*é%i¥ MRAGEEoZ Hdop AnkH o a7 29 (a)9} 2ol i HES R53}
3atd M= HIEE00011,sv0sx)0l AT o A9 (009 HALEC] Wf & EAE Adoh
i 29 EFFTolE o9k 2 WAl fste] A webA )] AHIEES HE 1® AA3dd 7]E
AR vELARA BE A HELS ARgEe]  asto] Hlgte] £33} o]50] dojxith ey ol
i3k 71F CAVLC H3ol& vepdth i 29 & SsiAE i)l FSHES wMAstofof gt £ =&
FoolE U 2 5EAS AU e A4 & dAE G AHRIES 0022 WA F i)
T Stk FAHIESH iv)e] FHHIEE A ek e
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Table 3. Simulation configuration.

Qp (20,14),(26,20),(32,26),(38,32)
Resolution QCIF/CIF
# of layer 2
Frame rate 30fps (256 frame)
GOP(Group of Pictures) 16
# of reference frame 1
MV search range 16x16

Motion Estimation Type Full search (1/4 Pel)

Rate-Distortion
Optimization

Entropy Coding CAVLC

Enable

E 4. Meotets B33t 7|HolAM e #5505,
Table 4. Coding performance based on the proposed

scheme
s | | sa| T Gk
20,14 | 9186336 9181693 0.051
26200 | 3388456 3384180 0126
Mobile | 3996y | 6890360 6890360 0.0
3830 | 8471264 8471264 0.0
20,14) | 65091072 65080742 0.016
26200 | 73060040 73052877 0.010
Harbur | 06) | 13000384 13200384 0.0
(3830 | 23470544 23470544 0.0
20,14 | 32780224 32770442 0.030
| es20) | 15015272 15008647 0.044
G 1 a906) | sae77784 34677784 0.0
(3832) | 38746280 38746280 0.0
(20,14) | 15393768 15894815 0.025
2620 | 18621272 18619163 0011
Foothall | o 06) | 3357528 3357528 0.0
(383 | 5161616 5161616 0.0
20,14 | 34497192 34495580 0.005
(26200 | 49869088 49871391 ~0.005
Foreman| - 56) | 59725856 50725856 00
(3832) | 36444864 36444864 0.0
AFNZEE 7]E WA nH|ste] Al F-53) 7
W g Asgle]l ¥33t AT FYATE
AL & 4 Aok m=d HHo MVP A% Wale] Al
Stet= Fust 7S AR AS F53 o B
9 g Aol kst Ao MVP 44 W
21 200)F29] MVDEA 88 oS F7HIE
23 & /M4 87 wizeltt
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