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Profile Name Application Elemental Technology
Mobile Application 4:2:0
TV Phone I/P Slice
Baseline
TV Conference CAVLC
Error Tolerance Tool (ASO, FMO, RS)
Broadcasting 4:2:0
] Disk Media I/P/B Slice
Main
CAVLC, CABAC
Weighted Prediction
4:2:0
I/P/B Slice
CAVLC
Extended Streaming
Data Partition
Weighted Prediction
Switching I/P Slice
4:2:0, 4:0:0
8% 8 Integer Transform
High Studio
Intra8x8 Prediciton
Quantization Matrix
High 10 Studio High Profile 4+ 10 bit Component
High 4:2:2 Studio High Profile + 4:2:2
High 4:4:4 Studio High Profile + 4:4:4

CAVLC : Context-based Adaptive Variable Length Code
CABAC : Context-based Adaptive Binary Arithmetic Code
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JM Version

10.1

Profile

Baseline & High Profile

Input Sequence

QCIF Size: 0 0O 0OOO0ODOODO
Container Ship,Foreman,News,Silent
CIF SizeDODOODOODOODOO
Mobile& Calendar,Paris, Tempete

QP

10 P:220 28

Number of Frames

150

Frame Structure

N=15, M=1(Baseline Profile)
N=15, M=3(High Profile)

Frame Rate

QCIF:15fps
CIF:30fps

Optimization

RD-Optimization

MC Accuracy

Quarter Pel

Entropy Coding

CAVLC(Baseline Profile)
CABAC(High Profile)
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024 00000000000000000

Baseline Profile

Original | Intral6x16 | Inter8x8 | Interl6x16 | 16x16
Container Ship 183.965 162.912 | 146.931 95.963 | 76.986
Foreman 190.003 170.259 | 144.629 96.883 | 81.883
News 184.428 165.637 | 143.968 97.408 | 77.466
Silent 186.087 187.260 | 444.953 264.547 | 76.573
Mobile&Calendar | 782.016 675.571 | 652.189 412.205 | 307.987
Paris 741.322 646.342 | 596.418 389.428 | 491.925
Tempete 791.876 668.416 | 591.885 404.947 | 304.814
[sec]
High Profile
Original | Intral6x16 | Inter8x8 | Interl6x16 | 16x16
Container Ship 325.104 259.508 | 287.223 165.817 | 95.944
Foreman 332.421 265.393 | 298.035 162.640 | 98.204
News 333.753 259.931 | 290.354 163.596 | 95.175
Silent 341.848 261.011 | 287.753 161.697 | 97.167
Mobile&Calendar | 1476.280 1122.199 | 1270.530 775.968 | 395.756
Paris 1354.336 1069.280 | 1330.172 691.695 | 462.705
Tempete 1399.359 1063.246 | 1287.283 700.998 | 385.048

[sec]
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g 320000

JM Version 10.1
Profile Baseline & High Profile
Input Sequence QCIF Size: 0 ODODOOO0ODOOO

Container Ship,Foreman,News,Silent
CIF SizeDOOODOOODDOO
Mobile& Calendar,Paris, Tempete

QP 10 P:220 28
Number of Frames 150
Frame Structure N=15, M=1(Baseline Profile)
N=15, M=3(High Profile)
Frame Rate QCIF:15fps
CIF:30fps
Optimization RD-Optimization
Entropy Coding CAVLC(Baseline Profile)

CABAC(High Profile)
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0 3-3: Baseline O OOOOOODOO PSNR,O000,000000

Container Ship

PSNR[dB] | Bitrate[kbps] | Complexity[%)]
Original 36.56 37.69 -
Intral6x16 36.43 43.18 -
Intra Proposed 36.54 37.85 74.94
Foreman
PSNR[dB] | Bitrate[kbps] | Complexity[%)]
Original 36.03 74.45 -
Intral6x16 35.97 84.15 -
Intra Proposed 36.03 74.30 51.43
News
PSNR[dB] | Bitrate[kbps] | Complexity[%)]
Original 37.17 57.82 -
Intral6x16 36.98 63.91 -
Intra Proposed 37.20 57.84 62.70
Silent
PSNR[dB] | Bitrate[kbps] | Complexity[%)]
Original 36.14 60.5 -
Intral6x16 35.89 66.17 -
Intra Proposed 36.15 60.63 37.31
Mobile&Calendar
PSNR[dB] | Bitrate[kbps] | Complexity[%)]
Original 34.23 1972.85 -
Intral6x16 34.19 2033.59 -
Intra Proposed 34.23 1974.94 44.38
Paris
PSNR[dB] | Bitrate[kbps] | Complexity[%)]
Original 35.94 747.96 -
Intral6x16 35.80 813.97 -
Intra Proposed 35.95 748.56 62.11
Tempete
PSNR[dB] | Bitrate[kbps] | Complexity[%)]
Original 34.91 1289.62 -
Intral6x16 34.85 1340.04 -
Intra Proposed 34.91 1290.33 55.63
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Intra0000000000O0O00O

O34 HighOOOOODODOOOOPSNR,OODO,0000000

Container Ship

PSNR/[dB]

Bitrate[kbps]

Complexity|%]

Intral6x16 | Intra8x8
Original 37.17 36.19 - -
Intral6x16 36.92 40.07 - -
Intra Proposed 37.15 36.02 73.1 35.09
Foreman
, Complexity|%]
PSNR[dB] | B kbps
SNR[dB] itrate[lbps] Intral6x16 | Intra8x8
Original 36.56 77.09 - -
Intral6x16 36.47 86.55 - -
Intra Proposed 36.55 76.95 46.27 39.36
News
_ Complexity[%]
PSNR[dB] | B k
SNRIAB] | Bitratelkbps] (1 007676  Tntrasxs
Original 37.81 64.07 - -
Intral6x16 37.48 69.25 - -
Intra Proposed 37.8 63.91 58.96 37.66
Silent
_ Complexity|%]
PSNR[dB] | Bitrate[kbps] Intral6x16 | Intra8x8
Original 36.82 64.92 - -
Intral6x16 36.3 68.37 - -
Intra Proposed 36.8 65.18 34.45 41.32
Mobile&Calendar
, Complexity|%]
PSNR|[dB] | Bitrate[kbps
SNR[dB] itrate[lbps] Intral6x16 | Intra8x8
Original 35.06 2109.75 - -
Intral6x16 35.01 2166.06 - -
Intra Proposed 35.06 2109.35 40.12 41.51
Paris
_ Complexity|%]
PSNR|[dB] | Bitrate[kb
SNRIAB] | Bitratelkbps] (1007676 | Tntrasxs
Original 36.56 828.61 - -
Intral6x16 36.32 881.02 - -
Intra Proposed 36.55 828.23 58.14 37.49
Tempete
, Complexity[%]
PSNR|[dB] | Bitrate[kb
SNR[dB] itratekbps] Intral6x16 | Intra8x8
Original 35.68 1421.44 - -
Intral6x16 35.6 1467.09 - -
Intra Proposed 35.68 1424.4 53.54 39.45
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I I : ost Reference Table
=== =95 =4

Update Reference Table

Cost of Cost of Cost of MV Position
Block1 Block2 Each Block | Horizontal | Vertical 2
2 Blocks Blocks
» | Block1 100 198 205 (123, 456)
Update | Block2 90 200 198 (124, 457)
Block3 Block4 Block3 110 211 230 (122, 456)
Block4 80 180 185 (123, 458)

Search Block Size Decision

Number of blocks Processing
where coordinates are same
4 Quit Search Process
3 Search 16x8, 8x16 and 8x8
2 Search 16x8 or 8x16
None Search 8x8 only
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Container Ship,Foreman,News,Silent
CIF SizeD OO OO0OOODOO
Mobile& Calendar,Paris, Tempete

QP

10 P:2200 28

Number of Frames

150

Frame Structure

N=15, M=1(Baseline Profile)
N=15, M=3(High Profile)

Frame Rate QCIF:15fps
CIF:30fps
MC Block Size 16x160 4x4
Number of Reference Frames 5
Search Range 16

Optimization

RD-Optimization

MC Accuracy

Quarter Pel

Entropy Coding

CAVLC(Baseline Profile)
CABAC(High Profile)
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Inter UOO0OOO0OODOODOODO

0 4-2: Baseline O OOOOOO0DOO PSNR,O000,000000

Container Ship

PSNR[dB] | Bitrate[kbps| | Complexity[%]
Original 36.56 65.76 -
Inter16x16 36.40 39.85 -
Inter8x8 36.53 37.83 -
Inter8x8 Proposed 36.51 38.21 38.49
Inter Proposed 36.51 38.21 9.43
Foreman
PSNR[dB] | Bitrate[kbps| | Complexity[%]
Original 36.03 74.45 -
Inter16x16 35.67 82.87 -
Inter8x8 35.97 75.31 -
Inter8x8 Proposed 35.92 75.52 63.44
Inter Proposed 35.96 74.52 34.91
News
PSNR[dB] | Bitrate[kbps| | Complexity[%]
Original 37.17 57.82 -
Inter16x16 36.91 62.78 -
Inter8x8 37.11 58.63 -
Inter8x8 Proposed 37.09 58.66 42.91
Inter Proposed 37.12 58.10 14.65
Silent
PSNR|[dB] | Bitrate[kbps] | Complexity[%]
Original 36.14 60.5 -
Inter16x16 35.91 66.44 -
Inter8x8 36.10 61.41 -
Inter8x8 Proposed 36.08 61.38 47.93
Inter Proposed 36.11 60.83 19.47
Mobile& Calendar
PSNRI[dB] | Bitrate[kbps] | Complexity[%)]
Original 34.23 1972.85 -
Inter16x16 33.96 2131.15 -
Inter8x8 34.16 1988.40 -
Inter8x8 Proposed 34.13 2005.12 59.36
Inter Proposed 34.16 1993.81 26.46
Paris
PSNR[dB] | Bitrate[kbps| | Complexity[%]
Original 35.94 747.96 -
Inter16x16 35.71 840.12 -
Inter8x8 35.88 764.64 -
Inter8x8 Proposed 35.86 767.60 48.89
Inter Proposed 35.89 755.83 20.16
Tempete
PSNRJ[dB] | Bitrate[kbps]
Original 34.91 1289.62 -
Inter16x16 34.66 1372.68 -
Inter8x8 34.85 1292.09 -
Inter8x8 Proposed 34.82 1303.24 59.18
Inter Proposed 34.84 1302.43 27.07

41



040

4-3: HighOOOOOOOOODO PSNR,O0O0O,000000

Inter UOO0OOO0OODOODOODO

Container Ship

PSNR[dB] | Bitrate[kbps| | Complexity[%]
Original 37.17 36.19 -
Inter16x16 36.97 38.24 -
Inter8x8 37.15 36.38 -
Inter8x8 Proposed 37.11 36.31 26.25
Inter Proposed 37.1 36.33 8.28
Foreman
PSNR[dB] | Bitrate[kbps| | Complexity[%]
Original 36.56 77.09 -
Inter16x16 36.18 87.68 -
Inter8x8 36.48 78.1 -
Inter8x8 Proposed 36.42 79.22 56.33
Inter Proposed 36.49 78.46 32.94
News
PSNR[dB] | Bitrate[kbps| | Complexity[%]
Original 37.81 64.07 -
Inter16x16 37.53 70.11 -
Inter8x8 37.75 65.46 -
Inter8x8 Proposed 37.69 65.56 31.81
Inter Proposed 37.73 64.66 13.16
Silent
PSNR|[dB] | Bitrate[kbps] | Complexity[%]
Original 36.82 64.92 -
Inter16x16 36.53 71.22 -
Inter8x8 36.78 65.71 -
Inter8x8 Proposed 36.73 66.45 36.86
Inter Proposed 36.76 65.58 17.01
Mobile& Calendar
PSNRI[dB] | Bitrate[kbps] | Complexity[%)]
Original 35.06 2109.75 -
Inter16x16 34.85 2326.24 -
Inter8x8 35.01 2137.07 -
Inter8x8 Proposed 34.96 2174.7 51.43
Inter Proposed 34.99 2157.03 28.32
Paris
PSNR[dB] | Bitrate[kbps| | Complexity[%]
Original 36.56 828.61 -
Inter16x16 36.32 935.24 -
Inter8x8 36.49 850.27 -
Inter8x8 Proposed 36.45 856.11 38.15
Inter Proposed 36.49 839.23 17.94
Tempete
PSNR[dB] | Bitrate[kbps| | Complexity[%]
Original 35.68 1421.44 -
Inter16x16 35.45 1538.83 -
Inter8x8 35.63 1431.57 -
Inter8x8 Proposed 35.59 1456.2 51.61
Inter Proposed 35.61 1449.86 28.1
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gs5-1. 0000

JM Version

10.1

Profile

Baseline & High Profile

Input Sequence

QCIF Size: 00 O0DOOODODOOO
Container Ship,Foreman,News,Silent
CIF SizeD OO OO0OOODOO
Mobile& Calendar,Paris, Tempete

QP

10 P:2200 28

Number of Frames

150

Frame Structure

N=15, M=1(Baseline Profile)
N=15, M=3(High Profile)

Frame Rate QCIF:15fps
CIF:30fps
MC Block Size 16x160 4x4
Number of Reference Frames 5
Search Range 16

Optimization

RD-Optimization

MC Accuracy

Quarter Pel

Entropy Coding

CAVLC(Baseline Profile)
CABAC(High Profile)

1300000 (POOOL)00ODODODODOOOO
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O 5-2: Baseline O OOOOOODOO PSNR,O000,000000

Container Ship

Complexity|%]

PSNR[dB] | Bitrate[kbps]

Intra Inter
Original 36.56 65.76 - -
16x16 36.26 45.17 - -
Proposed 36.51 38.34 | 74.91 9.42
Foreman

Complexit
PSNR[dB] | Bitrate[kbps] omplexity[%]

Intra Inter
Original 36.03 74.45 - -
16x16 35.60 93.12 - -
Proposed 35.98 74.57 | 51.34 34.93
News

lexit
PSNR[dB] | Bitrate[kbps] |comPlexitvy ]

Intra Inter
Original 37.17 57.82 - -
16x16 36.72 69.42 - -
Proposed 37.13 58.17 | 62.93 14.74
Silent

Complexity|%]

PSNR[dB] | Bitrate[kbps]

Intra Inter
Original 36.14 60.5 - -
16x16 35.66 72.37 - -
Proposed 36.11 60.69 | 36.71 19.67
Mobile&Calendar

Complexity|%]

PSNR[dB] | Bitrate[kbps] Totea T Tuter

Original 34.23 1972.85 - -

16x16 33.92 2187.85 - -

Proposed 34.15 1992.22 | 44.40 26.50
Paris

Complexity|%]

PSNR[dB] | Bitrate[kbps]

Intra | Inter
Original 35.94 747.96 - -
16x16 35.57 907.74 - -
Proposed 35.89 757.61 | 62.12 20.28
Tempete

lexit,
PSNR[dB] | Bitrate[kbps] Complexity[]

Intra | Inter

Original 34.91 1289.62 - -
16x16 34.60 1425.20 - -

Proposed 34.84 1301.77 | 55.46 27.40
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O 5-3: HghOOOOODOOOOOPSNR,OODO,0000000O

Container Ship

PSNR][dB]

Bitrate[kbps]

Complexity|%]

Intral6x16 | Intra8x8 | Inter
Original 37.17 36.19 - - -
16x16 36.74 42.2 - - -
Proposed 37.09 36.34 73.2 35.06 8.13
Foreman
. Complexity|%]
PSNR|[dB| | Bitrate[kbps
[4B] itrate(kbps] Intral6x16 | Intra8x8 | Inter
Original 36.56 77.09 - - -
16x16 36.11 97.68 - - -
Proposed 36.48 78.61 46.36 39.37 | 32.83
News
) Complexity[%]
PSNR[dB] | B k
SNRIAB] | Bitrate[kbps] |7 0on 676 T Tntrasxs | Tnter
Original 37.81 64.07 - - -
16x16 37.2 76.64 - - -
Proposed 37.71 64.2 59.22 37.71 | 13.35
Silent
. Complexity|%]
PSNR[dB] | Bitrate[kbps] Intral6x16 | Intra8x8 | Inter
Original 36.82 64.92 - - -
16x16 36.08 989.37 - - -
Proposed 36.74 65.52 34.55 41.29 | 16.92
Mobile&Calendar
. Complexity|%]
PSNR/[dB]| | Bitrate[kbps
[4B] itrate(kbps] Intral6x16 | Intra8x8 | Inter
Original 35.06 2109.75 - - -
16x16 34.78 2380.29 - - -
Proposed 34.99 2155.69 40.18 41.49 | 28.22
Paris
. Complexity|%]
PSNR|[dB] | Bitrate[kb
[4B] | Bitratelkbps] |10 e 16 | Ttrasxs | Tnter
Original 36.56 828.61 - - -
16x16 36.08 989.37 - - -
Proposed 36.48 838.8 58.13 37.5 17.96
Tempete
) Complexity[%]
PSNR|[dB] | Bitrate[kb
SNR[dB] itrate[kbps| Intral6x16 | Intra8x8 | Inter
Original 35.68 1421.44 - - -
16x16 35.36 1584.95 - - -
Proposed 35.61 1450.48 53.39 39.46 | 28.19
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(a) Original(Not Encoded) (b) JM Original

(c) 16x16 (d) Proposed

0 5-3: Foreman Frame No.1(I0 OO O)
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(a) Original(Not Encoded) (b) JM Original
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(c) 16x16 (d) Proposed

0 5-4: Foreman Frame No.12(BO O O0O)
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(a) Original(Not Encoded) (b) JM Original
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(c) 16x16 (d) Proposed

0 5-5: Foreman Frame No.13(PO OO 0O)
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(c) 16x16 (d) Proposed

0 5-6: Mobile&Calendar Frame No.1(I0O O O 0O)
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(c) 16x16 (d) Proposed

0 5-7: Mobile&Calendar Frame No.12(BO OO O)
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0 5-8: Mobile&Calendar Frame No.13(P O OO O)
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O 5-4: Baselne 0000000000 QCIFOOODOODOOOODOOODODOOOOO

Container Ship Foreman
Original | 16x16 | Proposed | Original | 16x16 | Proposed
[ Picture Intradx4 643 0 724 952 0 955
Intral6x16 347 990 266 38 990 35
Copy 10953 | 11142 10911 3208 | 3443 3318
16x16 1453 | 2678 1781 4566 | 10375 5229
16x8 567 0 554 1652 0 1446
8x16 436 0 567 2272 0 2380
8x8 1216 0 36 5375 0 3878
P Picture 8x4 131 0 801 0 558
4x8 326 0 1749 0 1152
4x4 3 0 151 0 120
8O OO OO 419 0 12 2019 0 1427
Intradx4 0 0 1 28 0 26
Intral6x16 32 40 34 25 42 34

News Silent

Original | 16x16 | Proposed | Original | 16x16 | Proposed
[ Picture Intradx4 859 0 874 955 0 975
Intral6x16 131 990 116 35 990 15
Copy 10165 | 10479 10247 8799 | 9117 8794
16x16 1232 | 3354 1472 1815 | 4594 2057
16x8 576 0 540 772 0 807
8x16 667 0 906 900 0 1056
8x8 2995 0 1615 3857 0 2608
P Picture 8x4 464 0 233 535 0 360
4x8 1218 0 666 1251 0 977
4x4 107 0 102 101 0 87
x8O U O OO 1196 0 654 1436 0 1008
Intradx4 23 0 26 117 0 125
Intral6x16 1 27 15 21 149 13
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O 55: Baseline 0000000000 CIFOOODOOODODOODODOOOOOODOO

Mobile & Calendar Paris
Original | 16x16 | Proposed | Original | 16x16 | Proposed
[ Picture Intradx4 3851 0 3861 3584 0 3680
Intral6x16 109 | 3960 99 376 | 3960 280
Copy 3033 | 3886 3193 34170 | 35036 34284
16x16 17163 | 51486 22892 6981 | 20078 8541
16x8 9819 0 9902 2987 0 3606
8x16 9300 0 13482 3149 0 4339
8x8 41939 0 15102 19205 0 10504
P Picture 8x4 6107 0 2254 3450 0 1823
4x8 14993 0 5601 8017 0 4576
4x4 1217 0 647 1056 0 709
8x80 0000 16064 0 5901 7932 0 4403
Intradx4 16 0 16 156 0 171
Intral6x16 45 68 54 65 326 96
Tempete
Original | 16x16 | Proposed
[ Pioture Intradx4 3698 0 3728
Intral6x16 262 | 3960 232
Copy 7137 | 8463 7417
16x16 17758 | 46197 22141
16x8 9778 0 9491
8x16 8577 0 11627
8x8 29797 0 10264
P Picture 8x4 4951 0 1479
4x8 9637 0 3091
4x4 583 0 274
88O O OO0 11242 0 3777
Intradx4 640 0 673
Intral6x16 308 780 314
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O56: HeghOOOOODODOOOO QCIFOOODODOOOOOODODOOOOOOO0OO

Container Ship Foreman
Original | 16x16 | Proposed | Original | 16x16 | Proposed
Intradx4 581 0 612 735 0 773
I Picture Intra8x8 154 0 37 242 0 188
Intral6x16 255 990 341 13 990 29
Copy 2167 | 2449 2242 515 508 507
16x16 686 | 1472 808 924 | 3420 1232
16x8 329 0 437 498 0 457
8x16 226 0 401 754 0 778
8x8 1577 0 120 3210 0 2492
P Picture 8x4 153 0 18 316 0 284
4x8 321 0 30 1217 0 865
4x4 5 0 0 85 0 63
x8O U O OO 514 0 42 1207 0 926
Intradx4 0 0 0 26 0 33
Intra8x8 9 0 28 0 10
Intral6x16 29 39 28 8 32 17

News Silent

Original | 16x16 | Proposed | Original | 16x16 | Proposed
Intradx4 678 0 731 564 0 677
I Picture Intra8x8 220 0 128 392 0 283
Intral6x16 92 990 131 34 990 30
Copy 2124 | 2348 2175 1702 | 1953 1758
16x16 519 | 1563 642 732 | 1933 799
16x8 255 0 277 289 0 353
8x16 270 0 360 388 0 459
8x8 1804 0 1077 2031 0 1281
P Pioture 8x4 222 0 104 209 0 131
4x8 794 0 493 583 0 449
4x4 44 0 46 33 0 27
8O OO OO 716 0 430 714 0 472
Intradx4 63 0 63 50 0 73
Intra8x8 11 0 10 79 0 42
Intral6x16 2 49 3 6 74 4
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O5 7 HghOUOODOODODOOOOCIFODODOOOOOOODOOODOOOOOODO

Mobile & Calendar Paris
Original | 16x16 | Proposed | Original | 16x16 | Proposed
Intradx4 3211 0 3512 2893 0 3015
I Picture Intra8x8 674 0 353 843 0 696
Intral6x16 75 | 3960 95 224 | 3960 249
Copy 373 408 411 7347 | 7943 7467
16x16 3093 | 15339 5180 2331 | 7543 2789
16x8 2029 0 2809 1124 0 1397
8x16 2136 0 4130 1087 0 1513
8x8 21158 0 7830 8501 0 5118
P Picture 8x4 2242 0 1039 1347 0 937
4x8 8633 0 3781 4140 0 2956
4x4 483 0 270 360 0 285
8x80 0000 8129 0 3230 3587 0 2324
Intradx4 39 0 41 236 0 263
Intra8x8 12 0 4 84 0 31
Intral6x16 29 93 35 44 354 56
Tempete
Original | 16x16 | Proposed
Intradx4 2722 0 3243
I Picture Intra8x8 1061 0 498
Intral6x16 177 | 3960 219
Copy 1008 | 1109 1023
16x16 3360 | 14416 5002
16x8 2518 0 3185
8x16 2129 0 3596
8x8 16489 0 7110
P Pioture 8x4 2182 0 859
4x8 6708 0 2502
4x4 317 0 165
8O OO OO 6424 0 2659
Intradx4 133 0 171
Intra8x8 164 0 69
Intral6x16 104 315 135
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53 FastMEUOOODOOOOO

5.3.1 FastMEOOODOO
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058 0000

JM Version

10.1

Profile

Baseline&High Profile

Input Sequence

QCIF Size:OOOOOOOOODO
Container Ship,Foreman,News,Silent
CIF Size:0 00 0OO0OO0O0OO
Mobile& Calendar,Paris, Tempete

QP

10 P:2200 28

Number of Frames

150

Frame Structure

N=15, M=1(Baseline Profile)
N=15, M=3(High Profile)

Frame Rate QCIF:15fps
CIF:301fps
MC Block Size 16x160 4x4
Number of Reference Frames 5
Search Range 16

Optimization

RD-Optimization

MC Accuracy

Quarter Pel

Entropy Coding

CAVLC(Baseline Profile)
CABAC(High Profile)

Search Mode

FastME(UMHexagon Search)
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O 59 BaselineJODOOOOOODOO PSNR,O000,000000

Container Ship

PSNR][dB]

Bitrate[kbps]

Complexity|%]

Intra Inter
Original FME 36.57 37.77 - -
16x16 FME 36.26 45.18 - -
Proposed FME 36.55 37.84 | 74.91 48.41
Foreman
C lexit,
PSNR[dB] | Bitrate[kbps] omplexity[%]
Intra | Inter
Original FME 36.05 74.03 - -
16x16 FME 35.61 93.23 - -
Proposed FME 36.00 74.11 | 51.15 30.96
News
C lexit,
PSNR[dB] | Bitrate[kbps] |comPlexitvy ]
Intra | Inter
Original FME 37.19 57.61 - -
16x16 FME 36.72 69.57 - -
Proposed FME 37.18 57.99 | 62.73 48.80
Silent
C lexity[%
PSNR[AB] | Bitrate[kbps] o omPlexitvy /]
Intra Inter
Original FME 36.15 60.64 - -
16x16 FME 35.67 72.64 - -
Proposed FME 36.14 61.24 | 36.79 42.65
Mobile&Calendar
C lexity[%
PSNR[AB] | Bitrate[kbps] o omplexitvy /]
Intra Inter
Original FME 34.26 1972.05 - -
16x16 FME 33.92 2189.27 - -
Proposed FME 34.21 1980.81 | 44.22 20.49
Paris
Complexity[%
PSNR[AB] | Bitrate[kbps] |—ompiexity[]
Intra | Inter
Original FME 35.96 746.19 - -
16x16 FME 35.57 910.33 - -
Proposed FME 35.94 756.33 | 62.14 43.61
Tempete
C lexit,
PSNR[dB] | Bitrate[kbps] omplexity[%]
Intra | Inter
Original FME 34.94 1286.36 - -
16x16 FME 34.60 1426.73 - -
Proposed FME 34.91 1289.76 | 55.55 24.81
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O 5-10: HighOOOODOOODOOO PSNR,O000O,000000

Container Ship

PSNR][dB]

Bitrate[kbps]

Complexity|%]

Intral6x16 | Intra8x8 | Inter
Original FME 37.17 36.13 - - -
16x16 FME 36.74 42.24 - - -
Proposed FME 37.14 35.99 73.24 34.92 | 38.32
Foreman
. Complexity|%]
PSNR[dB] | Bitrate[kbps
SNR/dB] itrate(kbps] Intral6x16 | Intra8x8 | Inter
Original FME 36.56 76.62 - - -
16x16 FME 36.1 97.8 - - -
Proposed FME 36.52 77.69 46.69 39.37 | 29.35
News
) Complexity[%]
PSNR[dB] | B k
SNRIAB] | Bitrate[kbps] |7 0on 676 T Tntrasxs | Tnter
Original FME 37.85 64.03 - - -
16x16 FME 37.19 76.02 - - -
Proposed FME 39.61 64.64 59.32 37.72 | 40.16
Silent
. Complexity|%]
PSNR[dB] | Bitrate[kbps] Intral6x16 | Intra8x8 | Inter
Original FME 36.83 64.87 - - -
16x16 FME 36.06 75.38 - - -
Proposed FME 36.79 65.91 34.59 41.23 | 30.12
Mobile&Calendar
. Complexity|%]
PSNR/[dB]| | Bitrate[kbps
SNR[dB] itrate[kbps| Intral6x16 | Intra8x8 | Inter
Original FME 35.08 2098.91 - - -
16x16 FME 34.78 2378.57 - - -
Proposed FME 35.04 2122.81 40.13 41.5 | 22.38
Paris
. Complexity|%]
PSNR[dB] | B k
SNRIAB] | Bitratelkbps] | 7227576 T Tntrasxs | Tnter
Original FME 36.57 825.58 - - -
16x16 FME 36.08 991.92 - - -
Proposed FME 36.54 838.61 57.95 37.57 | 31.37
Tempete
) Complexity[%]
dB] | Bitratelkb
PSNR[dB] itrate[kbps| Intral6x16 | Intra8x8 | Inter
Original FME 35.7 1412.04 - - -
16x16 FME 35.36 1588.58 - - -
Proposed FME 35.67 1430.07 53.51 39.44 | 26.42
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PSNR[dB]

PSNR[dB]

PSNR[dB]

PSNR[dB]

395 T T T T T T T T T T 39 T T T T T T
39 4 385 : b
385 | P 38 o .
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0 5-11: Baseline OO O OOOO0OO0 QCIFOOOOOOOODOOOOOOODOOOO

Container Ship Foreman
Original | 16x16 | Proposed | Original | 16x16 | Proposed
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4x8 307 0 286 1640 0 1317
4x4 67 0 68 423 0 328
8O OO OO 435 0 435 2216 0 1884
Intradx4 0 0 0 33 0 29
Intral6x16 32 41 36 29 49 31

News Silent

Original | 16x16 | Proposed | Original | 16x16 | Proposed
[ Picture Intradx4 859 0 874 955 0 975
Intral6x16 131 990 116 35 990 15
Copy 10181 | 10482 10154 8794 | 9114 8834
16x16 1098 | 3346 1187 1811 | 4583 1859
16x8 544 0 600 721 0 796
8x16 616 0 666 890 0 1011
8x8 3159 0 2731 3742 0 3029
P Picture 8x4 862 0 709 932 0 712
4x8 1212 0 1049 1200 0 969
4x4 315 0 315 230 0 198
x8O U O OO 1387 0 1201 1526 0 1227
Intradx4 28 0 37 106 0 116
Intral6x16 6 32 15 12 163 17
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Mobile & Calendar Paris
Original | 16x16 | Proposed | Original | 16x16 | Proposed
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4x4 5057 0 4044 2864 0 2492
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Intral6x16 38 61 52 76 375 94
Tempete
Original | 16x16 | Proposed
[ Picture Intradx4 3698 0 3728
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16x16 17013 | 45996 17267
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Container Ship Foreman
Original | 16x16 | Proposed | Original | 16x16 | Proposed
Intradx4 581 0 612 735 0 773
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News Silent

Original | 16x16 | Proposed | Original | 16x16 | Proposed
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Intra8x8 12 0 88 0 55
Intral6x16 3 46 4 84 4
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0 5-14: HighOOUOOOUOOoOOoO ClFOoooooooogooooooogooog

Mobile & Calendar Paris
Original | 16x16 | Proposed | Original | 16x16 | Proposed
Intradx4 3211 0 3512 2893 0 3015
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