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ABSTRACT

In video coding standard H.264/AVC, variable block size mode algorithm improves compression efficiency but
has need of a large amount of computation for various block modes and mode decision. Meanwhile, decided
inter block modes depend on the complexity of a block image, and then the more complex a macroblock is, the
smaller its block size is. This paper proposes fast inter block mode decision algorithm. It limits valid block
modes to the block modes with a great chance for decision using the image complexity and carries out motion
estimation rate-distortion optimization with only the valid block modes. In addition to that, it applies fast motion
estimation PDE to the valid block modes with only the 16x16 block mode. The reference software JM 9.5 was
executed to estimate the proposed algorithm’s performance. The simulation results showed that the proposed
algorithm could save about 24.12% of the averaged motion estimation time while keeping the image quality and

the bit rate to be -0.02dB and -0.12% on the average, respectively.
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Container 3287 [33.28 [ 16.42(16.42)| 13.48(13.48)]l 182.38 | 273.37

News 33.19 [33.81 [1 32.19(32.19)] 28.01(28.01)}f 182.52 | 273.05

Foreman {32.81 |33.45 || 50.01(50.01)| 44.56(44.56)f 184.04 | 280.83

Paris 32.01 [32.43 [P16.59(36.10)[181.39(30.23)|{3767.33 [4511.74

Silent voice||32.52 [33.02 | 39.0(26.00)| 34.56(23.04)ff 278.03 | 415.67

Mobite  [130.21 [30.56 || 825.3(68.77){732.97(61.08)17654.19 |9236.31

Tempete [31.33 |31.69 |p06.25(55.52)545.75(45.48)||6637.31 [7980.03

(5 reference pictures. QP:32, varvariable)

H 2, 22 nco ulg (%)

S| e eae 2t | e [ e
Container |i 83.65 9.65 3.28 1.53 0.28 1.60
News 75.74 11.55 587 3.78 0.58 2,48
Foreman 52.05 25.98 9.31 5.17 0.56 6.94
Paris 7591 9.65 7.14 477 0.97 1.55
Silent voice] 76.64 12.75 527 2.49 0.21 264
Mobile 4523 33.26 12.96 7.31 1.05 0.19
Tempete || 58.63 26.56 8.12 4.74 0.60 1.35
average 66.84 18.49 7.42 4.26 0.61 239
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Container [(32.87 |33.28 || 16.42(16.42)| 13.48(13.48)]| 182.38 | 273.37

News 33.19 [33.81 [} 32.19(32.19)| 28.01(28.01)}} 182.52 | 273.05

Foreman [[32.81 |33.45 || 50.01(50.01)| 44.56(44.56)|| ¥84.04 | 280.83

Paris 32.01 [32.43 |P16.59(36.10}]181.39(30.23)||3767.33 [4511.74

Silent voice||32.52 [33.02 | 39.0(26.00}] 34.56(23.04)}| 278.03 | 415.67

Mobile 30.21 [30.56 | 825.3(68.77)[732.97(61.08)||7654.19 |9236.31

Tempete [[31.33 {31.69 [506.25(55.52) p45.75(45.48){6637.31 [7980.03

(5 reference pictures, QP:32, varwvariable)
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CPU Intel Pentiumé4 2.4GHz
Hea 256MB
2 x5 H Window XP Home Edition
2357 M5
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S g |£16(QCIF), +32(CIF)
¥zER s 5
#o|~ efel TR, -5 A3
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E 6. AY AR=%

Format QCIF CIF
Hz/Pictures 10/100 15/130 15/150 30/300

. Container, . . . .

images News, Forman Scient voice | Paris | Mobile, Tempete

E 72 Ak dae]Ee] A5 PSNR, H|ER,
233t A7kl WA BodFm gtk APSNR,
ABits, ATime® Z7F IM 9.5 #3744 78 &
= 7719 dzelFe] H4d AR} Al U
o] zolg HelF= LR g AEel 2
A=,

APSNR=PSNR,, , —PSNR, D
Amits = oo —Borer 1 8
=— 5" X
ts Bits, ®
Time,, , —Time,
ATime = ————— X100 )
Time,_,;

7)oM) refe= IM 9.5 dEelEe A3 Ao,
prov AGH dmeElFe] o3t AY  Aelch
PSNR3} H[EZkS- AR 2o wle} chh 2}o)7} 9l
v 2E AFaES SRS SeplE Sy FAR
Axolr) o]Ee] FFAl AFE 77 0.02dBY
Ak} 0.12% Fololch whde] ¥33} A7k
HA] 12.93%14 Hd 32.79%, BT 24.12%9] A
23 AaEE Ty 9y, ole A BF =)
283 o w|53k A7ke]o] Paris, Tempete %
AfdzodMe 24 BF =7 o B 4L A
| ae=E3w gtk ol AR dEElFeM
P16x16 R 2 A§El oo PDE 4x2&Ee A
4307] &elck

1% 4% Forman¥} Tempeteol ] Algkd 1

r.g‘. tlo i

930

E 7. 3% 7P B2 2o A2y 4y=|E] AF

PSNR | bitrate | time | APSnR) dbits | dtime

9P e | woivs) | seq) | (e®) | () | (%)

28 36.02 24.01 187.689 -0.031 0.29 32.30
Contai || 32 33.25 13.47 183.715) -0.03] -0.07 32.79

ner 36 30.48 8.12 183.124 0.04§ 142 32.33
40 27.87 4.96 182.987 || 0.02| 0.81 31.78

28 36.82 45.14 192.472 -0.05] 0.07 30.31
32 33.81 27.95 195.315 0.00]| -0.21 28.47

News
36 30.96 17.14 193.310 0.02] 035]| 2838
40 28.18 10.56 193.606 0.02] 000| 275
28 36.01 74.92 1 234.971 -0.02| 0.03| 17.64
32 33.42 44.58 223.200 -0.03 0.04 20.52
Foreman
36 30.98 27.24 217.002 [ 0.071 0.40| 2214
40 28.73 1762 211.813 007] 1.92]| 23.69
28 35471 31265 3052.064| -0.03| 0.06| 32.42
Paris 32 32.30] 181.13| 3147.328 004 | 014 3024

36 2952 | 101.65]| 3116.453 -0.05| 0.01 30.88
40 26.85 57.48 | 3172.657 -0.02] 030} 2982

28 35.83 57.50 3125171 —0.06| 038 2572
Slient 32 32.99 34.56 3204521 -0.03| 000| 2291
voice 36 30.38 20.16 3176821 -0.03| 000 22.88
40 28.04 11.756 316.568 0.02| 042 22.65

28 3392 1483.66 1 8082.280 | -0.03| 0.14 12.99
32 3053 73413 | 8041954} -0.03| 0.16 12.93

Mobile
36 27.51 354.43 | 7835.032 -0.02]| -0.21 15.07
40 24.61 190.65 | 7775.409 —0.01 | 0.21 16.09
28 34.86 | 1129.50 | 6632.295 -0.02| 0.00 17.26
32 31.66| 546.54 | 6567.439 -0.03} 0.14 17.70
Tempete
36 28.83 | 269.10 | 6466.562 -0.02] 0.42 19.01
40 26151 144.40| 6507.530 0.00] 0.31 18.93
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