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1. _____________________________
2. Use of local statistics information

In the Berlin meeting, we presented an DSR (Dynamic Symbol Reordering)-based entropy coding method to enhance Telenor’s proposal (TML-1), only applying the method to MB type and CBP (Coded Block Pattern) [1]. In this proposal, we present a modified and improved version of our previous algorithm and its application to all other syntax elements, except reference picture selection symbol. To get a more accurate symbol probability, the symbol probabilities from the MBs neighboring the current MB is used. So, the proposed algorithm is divided into two stages as follows (See also Fig. 1):

Stage 1: Global DSR, based on the probability measured using several previous frames (the same as [1])
The mapping table is obtained by the following relationship: 
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represent the number of bits for the i-th symbol by VLC table and mapping table for the i-th symbol, respectively. The parameter 
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 is the total number of symbols in the VLC table and 
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The probability for i-th symbol is computed by using following equation:
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where, 
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 represents the number of i-th symbols occurred in the t-th frame. 
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is the number of previous frames used in the probability computation.

Stage 2: Local DSR, based on the probability measure using several encoded MBs in the current frames.
The probability in the stage 2 is measured by using the following equation:
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where 
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 is number of I-th symbols occurred in the causal portion among the eight-connected neighbor MBs. Tha mapping table 
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 is obtained in the stage 1. And the parameters 
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 We used relatively small 
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 since the size of sample space for the stage 2 is small. It should be noted that in the stage 2, the symbol probability is measured for the output symbol of Stage 1.
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Fig. 2: Average bitrate reduction of Samsung algorithms over TML-1

Berlin version [9908]

Red Bank version [9910]
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Test sequences (QCIF, 10Hz)


Fig. 1: Combined Global-Local DSR-based VLC encoder

3. Simulation results

For the comparison, we followed the common test condition for H.26L [2] and also we additionally used several other high bitrate sequences to evaluate the proposed algorithm for the high bitrate application, which was issued in the Berlin meeting [3]. In summary, the test condition used in this simulation is as follows:

Table 1: Expanded simulation condition

QINTER
4, 5, 7, 10, 15, 25
4, 5, 7, 10, 15, 25

Frame skip
2
1

Resolution
QCIF
CIF

Sequences

(as defined in H.26L CFP)
Mother-and-Daughter(MAD)

Hall

Container

Silent Voice

News

Foreman
Foreman 



Expanded sequences

(for high bitrate application)
Flower Garden

Carphone

Stefan

Costguard

Mobile & Calendar(Mob&Cal)
Flower Garden 

Carphone

News

Hall

Costguard

3.1 Improvement over previous Samsung proposal for reference

3.2 [image: image18.wmf]Hall (QCIF, 10Hz)
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To know the improvement of this modification over the previous Samsung proposal, Berlin, we compared the performance measured in relative to TML-1 algorithm. Note that Berlin version only applied global DSR algorithm to MB type and CBP and the current version applied global-local DSR to all the syntax elements. The Figure 2 shows that the modified version gives additionally 6% reduction in total bitrate, while the previous Samsung proposal gives only 1.81% bitrate reduction over the TML-1 algorithm. 

3.3 Bitrate reduction (for a given PSNR)

The bitrate reduction performance of proposed method over TML-1 in percentage (%) is given in Table 1 The sequences giving more reduction than average ratio are marked in bold faces, showing that the proposed method is more effective for relatively high bitrate or complex sequences. Note that Hall sequence has only small moving objects and static background for the most part of each image, thereby the statistics is dominated by the edge components. So, the proposed method which is adaptive to local statistics gives good results, though the sequence is not high bitrate sequences. In Average, proposed method gives 8.29% and 8.88% reduction for QCIF and CIF sequences, respectively.
Table 2: Bitrate reduction relative to TML-1 (%)

QCIF
CIF

Container
6.08 
NA

Hall
9.26 
8.67 

Foreman
7.76 
7.78 

News
8.16 
7.40 

Silent Voice
7.58 
NA

Stefan
11.03 
NA

Flower Garden
9.34 
12.67 (SIF)

Carphone
8.09 
7.71 

Costguard
7.96 
9.02 

Mob&Cal
9.13
NA

MAD
6.77
NA

Average
8.29 
8.88

3.4 Rate-Distortion curves for object quality evaluation 
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Fig. 3: R-D curves for various sequences (QCIF, 10Hz)


Fig. 4: R-D curves for various sequences (CIF)
4. From the Figs. 3 and 4, we can observe obvious improvement in PSNR for a given PSNR. The improvements are dependent on the sequence characteristics, as previous explained in the previous section (Table 2). For the complex sequences, such as ‘Flower Garden’ and ‘Stefan’, etc, the proposed method gives about 2dB improvement in PSNR for the smallest quantization stepsize. For the relatively simple sequences, the proposed method still gives about 0.5dB improvement. From the comparison for CIF (or SIF) and QCIF sequences, we observed no significant performance differences.  

5. Summary

In this proposal, we present modified DSR-based entropy coding by using local statistics of syntax elements. For the more extensive comparison, we used more sequences than the ones in the common test condition. The simulation results show that the proposed algorithm gives about 8.3 and 8.9% bitrate reduction over TML-1 method for QCIF and CIF sequences, respectively. And the proposed method is highly effective for the high bitrate applications. From these results, we believe that the proposed method can be a powerful tool, which enables TML-1 to achieve 50% bitrate reduction over H.263++.
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		carphone						Samsung				TML-1								Container				Foreman				Hall				News				Silent

				4		36184		45.40		39552		45.40		8.52				Qstep		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current

				5		32195		44.76		35661		44.76		9.72				4		2.17		6.56		1.53		8.22		2.39		9.28		1.29		9.86		1.54		9.01

				7		25137		43.15		27564		43.15		8.81				5		2.25		6.52		1.62		7.85		2.68		9.65		1.14		9.46		1.48		8.64

				10		17621		40.92		19096		40.92		7.72				7		2.52		6.77		1.65		7.41		3.46		11.43		1.13		8.70		1.33		7.86

				15		9419		37.21		10113		37.21		6.86				10		2.84		6.67		1.79		7.24		3.71		12.13		1.09		7.95		1.27		7.22

				25		2263		30.45		2431		30.45		6.92				15		2.19		6.60		1.97		7.40		1.94		7.25		0.81		6.66		1.08		6.75

				Average		20469.83		40.32		22402.83		40.32		8.09				25		0.78		3.35		3.29		8.45		1.02		5.80		0.80		6.34		1.42		5.98

																		Average		2.13		6.08		1.98		7.76		2.53		9.26		1.04		8.16		1.35		7.58

		flow						Samsung				TML-1

				4		77868		44.05		89479		44.05		12.98

				5		71725		43.22		81433		43.22		11.92

				7		59431		41.41		65906		41.41		9.82

				10		43961		38.77		47363		38.77		7.18

				15		24328		34.57		25966		34.57		6.31

				25		5170		26.72		5610		26.72		7.84												Berlin version [9908]		Red Bank version [9910]

				Average		47080.50		38.12		52626.17		38.12		9.34						Container		6.08		Container		2.13		6.08

																				Hall		9.26		Foreman		1.98		7.76

		stefan						Samsung				TML-1								Foreman		7.76		Hall		2.53		9.26

				4		82572		44.53		97553		44.53		15.36						News		8.16		News		1.04		8.16

				5		76694		43.73		89666		43.73		14.47						Silent		7.58		Silent		1.35		7.58

				7		64190		41.94		73252		41.94		12.37						Stefan		11.03		Average		1.806		7.768

				10		48811		39.34		53961		39.34		9.54						Flow		9.34

				15		28418		35.11		30649		35.11		7.28						Carphone		8.09

				25		7595		27.41		8183		27.41		7.18						Average		8.41

				Average		51380.00		38.68		58877.33		38.68		11.03

		silent						Samsung				TML-1

				4		20533		44.97		22566		44.97		9.01

				5		18656		44.22		20421		44.22		8.64

				7		14293		42.44		15512		42.44		7.86

				10		9896		40.72		10665		40.72		7.22

				15		5372		38.00		5761		38.00		6.75

				25		1461		32.36		1554		32.36		5.98

				Average		11701.83		40.45		12746.50		40.45		7.58

		news						Samsung				TML-1

				4		19108		45.68		21197		45.68		9.86

				5		17377		45.01		19192		45.01		9.46

				7		13686		43.34		14991		43.34		8.70

				10		9674		41.40		10509		41.40		7.95

				15		5375		38.35		5759		38.35		6.66

				25		1483		32.08		1583		32.08		6.34

				Average		11117.17		40.98		12205.17		40.98		8.16

		hall						Samsung				TML-1

				4		25274		45.30		27859		45.30		9.28

				5		21176		44.72		23439		44.72		9.65

				7		13745		43.18		15518		43.18		11.43

				10		7916		41.27		9009		41.27		12.13

				15		3400		38.80		3665		38.80		7.25

				25		895		34.03		951		34.03		5.80

				Average		12067.67		41.22		13406.83		41.22		9.26

		foreman						Samsung				TML-1

				4		40248		44.83		43851		44.83		8.22

				5		36650		44.10		39774		44.10		7.85

				7		28444		42.44		30720		42.44		7.41

				10		19342		40.11		20851		40.11		7.24

				15		10140		36.45		10951		36.45		7.40

				25		2882		30.10		3148		30.10		8.45

				Average		22951.00		39.67		24882.50		39.67		7.76

		container						Samsung				TML-1

				4		20440		45.02		21875		45.02		6.56

				5		17934		44.32		19186		44.32		6.52

				7		12808		42.54		13739		42.54		6.77

				10		7780		40.35		8335		40.35		6.67

				15		3338		37.24		3574		37.24		6.60

				25		703		31.58		728		31.58		3.35

				Average		10500.50		40.18		11239.50		40.18		6.08
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		carphone						Samsung				TML-1								Container				Foreman				Hall				News				Silent

				4		36184		45.40		39552		45.40		8.52				Qstep		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current

				5		32195		44.76		35661		44.76		9.72				4		2.17		6.56		1.53		8.22		2.39		9.28		1.29		9.86		1.54		9.01

				7		25137		43.15		27564		43.15		8.81				5		2.25		6.52		1.62		7.85		2.68		9.65		1.14		9.46		1.48		8.64

				10		17621		40.92		19096		40.92		7.72				7		2.52		6.77		1.65		7.41		3.46		11.43		1.13		8.70		1.33		7.86

				15		9419		37.21		10113		37.21		6.86				10		2.84		6.67		1.79		7.24		3.71		12.13		1.09		7.95		1.27		7.22

				25		2263		30.45		2431		30.45		6.92				15		2.19		6.60		1.97		7.40		1.94		7.25		0.81		6.66		1.08		6.75

				Average		20469.83		40.32		22402.83		40.32		8.09				25		0.78		3.35		3.29		8.45		1.02		5.80		0.80		6.34		1.42		5.98

																		Average		2.13		6.08		1.98		7.76		2.53		9.26		1.04		8.16		1.35		7.58

		flow						Samsung				TML-1

				4		77868		44.05		89479		44.05		12.98

				5		71725		43.22		81433		43.22		11.92

				7		59431		41.41		65906		41.41		9.82

				10		43961		38.77		47363		38.77		7.18

				15		24328		34.57		25966		34.57		6.31

				25		5170		26.72		5610		26.72		7.84												Berlin version [9908]		Red Bank version [9910]

				Average		47080.50		38.12		52626.17		38.12		9.34						Container		6.08		Container		2.13		6.08

																				Hall		9.26		Foreman		1.98		7.76

		stefan						Samsung				TML-1								Foreman		7.76		Hall		2.53		9.26

				4		82572		44.53		97553		44.53		15.36						News		8.16		News		1.04		8.16

				5		76694		43.73		89666		43.73		14.47						Silent		7.58		Silent		1.35		7.58

				7		64190		41.94		73252		41.94		12.37						Stefan		11.03		Average		1.806		7.768

				10		48811		39.34		53961		39.34		9.54						Flow		9.34

				15		28418		35.11		30649		35.11		7.28						Carphone		8.09

				25		7595		27.41		8183		27.41		7.18						Costguard		7.96

				Average		51380.00		38.68		58877.33		38.68		11.03						Mob&Cal		9.13

																				MAD		6.77

		silent						Samsung				TML-1								Average		8.29

				4		20533		44.97		22566		44.97		9.01

				5		18656		44.22		20421		44.22		8.64

				7		14293		42.44		15512		42.44		7.86

				10		9896		40.72		10665		40.72		7.22

				15		5372		38.00		5761		38.00		6.75

				25		1461		32.36		1554		32.36		5.98								Carphone		Container		Costguard		Foreman		Flower		Hall		MAD		Mob&Cal		News		Silent		Stefan		Average

				Average		11701.83		40.45		12746.50		40.45		7.58						4		8.52		6.56		9.20		8.22		12.98		9.28		7.49		11.14		9.86		9.01		15.36		9.78

																				5		9.72		6.52		8.57		7.85		11.92		9.65		7.29		10.34		9.46		8.64		14.47		9.49

		news						Samsung				TML-1								7		8.81		6.77		7.49		7.41		9.82		11.43		6.81		8.71		8.70		7.86		12.37		8.74

				4		19108		45.68		21197		45.68		9.86						10		7.72		6.67		7.12		7.24		7.18		12.13		6.77		7.39		7.95		7.22		9.54		7.90

				5		17377		45.01		19192		45.01		9.46						15		6.86		6.60		7.87		7.40		6.31		7.25		7.08		7.40		6.66		6.75		7.28		7.04

				7		13686		43.34		14991		43.34		8.70						25		6.92		3.35		7.49		8.45		7.84		5.80		5.20		9.82		6.34		5.98		7.18		6.76

				10		9674		41.40		10509		41.40		7.95						Average		8.09		6.08		7.96		7.76		9.34		9.26		6.77		9.13		8.16		7.58		11.03		8.29

				15		5375		38.35		5759		38.35		6.66

				25		1483		32.08		1583		32.08		6.34

				Average		11117.17		40.98		12205.17		40.98		8.16

		hall						Samsung				TML-1

				4		25274		45.30		27859		45.30		9.28

				5		21176		44.72		23439		44.72		9.65

				7		13745		43.18		15518		43.18		11.43

				10		7916		41.27		9009		41.27		12.13

				15		3400		38.80		3665		38.80		7.25

				25		895		34.03		951		34.03		5.80

				Average		12067.67		41.22		13406.83		41.22		9.26

		foreman						Samsung				TML-1

				4		40248		44.83		43851		44.83		8.22

				5		36650		44.10		39774		44.10		7.85

				7		28444		42.44		30720		42.44		7.41

				10		19342		40.11		20851		40.11		7.24

				15		10140		36.45		10951		36.45		7.40

				25		2882		30.10		3148		30.10		8.45

				Average		22951.00		39.67		24882.50		39.67		7.76

		container						Samsung				TML-1

				4		20440		45.02		21875		45.02		6.56

				5		17934		44.32		19186		44.32		6.52

				7		12808		42.54		13739		42.54		6.77

				10		7780		40.35		8335		40.35		6.67

				15		3338		37.24		3574		37.24		6.60

				25		703		31.58		728		31.58		3.35

				Average		10500.50		40.18		11239.50		40.18		6.08

		costguard						Samsung				TML-1

				4		51437		44.14		56651		44.14		9.20

				5		46661		43.37		51035		43.37		8.57

				7		36170		41.65		39099		41.65		7.49

				10		24258		39.21		26117		39.21		7.12

				15		11415		35.45		12390		35.45		7.87

				25		1960		29.00		2119		29.00		7.49

				Average		28650.17		38.80		31235.17		38.80		7.96

		mob&cal						Samsung				TML-1

				4		84676		43.79		95287		43.79		11.14

				5		77811		42.97		86789		42.97		10.34

				7		64058		41.15		70172		41.15		8.71

				10		46495		38.48		50204		38.48		7.39

				15		25033		34.20		27033		34.20		7.40

				25		5586		26.75		6194		26.75		9.82

				Average		50609.83		37.89		55946.50		37.89		9.13

		mad						Samsung				TML-1

				4		24092		45.57		26043		45.57		7.49

				5		21442		44.89		23129		44.89		7.29

				7		15837		43.19		16994		43.19		6.81

				10		9950		40.86		10673		40.86		6.77

				15		4348		37.21		4680		37.21		7.08

				25		857		30.99		904		30.99		5.20

				Average		12754.33		40.45		13737.17		40.45		6.77
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		foreman						Samsung				TML-1

				4		158561		44.76		171780		44.76		7.70				Foreman		7.78

				5		141613		44.06		153063		44.06		7.48				Carphone		7.71

				7		106211		42.46		114213		42.46		7.01				Costguard		9.02

				10		70155		40.27		75311		40.27		6.85				News		7.40

				15		34855		36.91		37747		36.91		7.66				Hall		8.67

				25		9285		31.14		10317		31.14		10.00				Flower_SIF		12.67

				Average		86780.00		39.93		93738.50		39.93		7.78				Average		8.88

		carphone						Samsung				TML-1

				4		155440		44.56		169716		44.56		8.41

				5		134604		43.89		146997		43.89		8.43

				7		94236		42.41		102210		42.41		7.80

				10		60001		40.58		64795		40.58		7.40

				15		30530		37.66		32778		37.66		6.86

				25		7703		31.84		8315		31.84		7.36

				Average		80419.00		40.16		87468.50		40.16		7.71

		costguard						Samsung				TML-1

				4		261371		44.04		294168		44.04		11.15

				5		239792		43.24		267398		43.24		10.32

				7		189971		41.52		208887		41.52		9.06

				10		133971		39.07		145031		39.07		7.63

				15		70026		35.30		75420		35.30		7.15

				25		12904		28.58		14149		28.58		8.80

				Average		151339.17		38.63		167508.83		38.63		9.02

		news						Samsung				TML-1

				4		61929		45.77		67665		45.77		8.48

				5		54763		45.21		59655		45.21		8.20

				7		40762		43.81		44125		43.81		7.62

				10		27803		42.03		29931		42.03		7.11

				15		14923		39.35		15971		39.35		6.56

				25		4386		33.72		4686		33.72		6.40

				Average		34094.33		41.65		37005.50		41.65		7.40

		hall						Samsung				TML-1

				4		149734		45.09		162593		45.09		7.91

				5		128957		44.41		140197		44.41		8.02

				7		84079		42.82		91502		42.82		8.11

				10		44736		40.84		49953		40.84		10.44

				15		16481		38.27		18493		38.27		10.88

				25		2865		34.19		3069		34.19		6.65

				Average		71142.00		40.94		77634.50		40.94		8.67

		flower_sif						Samsung				TML-1

				4		323534		43.84		397246		43.84		18.56

				5		301566		43.00		365159		43.00		17.42

				7		257356		41.18		302428		41.18		14.90

				10		200711		38.49		225762		38.49		11.10

				15		124022		34.14		132726		34.14		6.56

				25		29968		25.78		32388		25.78		7.47

				Average		206192.83		37.74		242618.17		37.74		12.67

		flower_cif						Samsung				TML-1

				4		315440		44.11		370419		44.11		14.84

				5		291609		43.29		337960		43.29		13.71

				7		242823		41.49		274030		41.49		11.39

				10		181398		38.88		197855		38.88		8.32

				15		102501		34.70		108885		34.70		5.86

				25		22110		26.84		23681		26.84		6.63

				Average		192646.83		38.22		218805.00		38.22		10.13
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Fig. 2: Average total bitrate reduction of Samsung algorithms over TML-1
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		carphone						Samsung				TML-1								Container				Foreman				Hall				News				Silent

				4		36184		45.40		39552		45.40		8.52				Qstep		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current

				5		32195		44.76		35661		44.76		9.72				4		2.17		6.56		1.53		8.22		2.39		9.28		1.29		9.86		1.54		9.01

				7		25137		43.15		27564		43.15		8.81				5		2.25		6.52		1.62		7.85		2.68		9.65		1.14		9.46		1.48		8.64

				10		17621		40.92		19096		40.92		7.72				7		2.52		6.77		1.65		7.41		3.46		11.43		1.13		8.70		1.33		7.86

				15		9419		37.21		10113		37.21		6.86				10		2.84		6.67		1.79		7.24		3.71		12.13		1.09		7.95		1.27		7.22

				25		2263		30.45		2431		30.45		6.92				15		2.19		6.60		1.97		7.40		1.94		7.25		0.81		6.66		1.08		6.75

				Average		20469.83		40.32		22402.83		40.32		8.09				25		0.78		3.35		3.29		8.45		1.02		5.80		0.80		6.34		1.42		5.98

																		Average		2.13		6.08		1.98		7.76		2.53		9.26		1.04		8.16		1.35		7.58

		flow						Samsung				TML-1

				4		77868		44.05		89479		44.05		12.98

				5		71725		43.22		81433		43.22		11.92

				7		59431		41.41		65906		41.41		9.82

				10		43961		38.77		47363		38.77		7.18

				15		24328		34.57		25966		34.57		6.31

				25		5170		26.72		5610		26.72		7.84												Berlin version [9908]		Red Bank version [9910]

				Average		47080.50		38.12		52626.17		38.12		9.34						Container		6.08		Container		2.13		6.08

																				Hall		9.26		Foreman		1.98		7.76

		stefan						Samsung				TML-1								Foreman		7.76		Hall		2.53		9.26

				4		82572		44.53		97553		44.53		15.36						News		8.16		News		1.04		8.16

				5		76694		43.73		89666		43.73		14.47						Silent		7.58		Silent		1.35		7.58

				7		64190		41.94		73252		41.94		12.37						Stefan		11.03		Average		1.806		7.768

				10		48811		39.34		53961		39.34		9.54						Flow		9.34

				15		28418		35.11		30649		35.11		7.28						Carphone		8.09

				25		7595		27.41		8183		27.41		7.18						Costguard		7.96

				Average		51380.00		38.68		58877.33		38.68		11.03						Mob&Cal		9.13

																				MAD		6.77

		silent						Samsung				TML-1								Average		8.29

				4		20533		44.97		22566		44.97		9.01

				5		18656		44.22		20421		44.22		8.64

				7		14293		42.44		15512		42.44		7.86

				10		9896		40.72		10665		40.72		7.22

				15		5372		38.00		5761		38.00		6.75

				25		1461		32.36		1554		32.36		5.98								Carphone		Container		Costguard		Foreman		Flower		Hall		MAD		Mob&Cal		News		Silent		Stefan		Average

				Average		11701.83		40.45		12746.50		40.45		7.58						4		8.52		6.56		9.20		8.22		12.98		9.28		7.49		11.14		9.86		9.01		15.36		9.78

																				5		9.72		6.52		8.57		7.85		11.92		9.65		7.29		10.34		9.46		8.64		14.47		9.49

		news						Samsung				TML-1								7		8.81		6.77		7.49		7.41		9.82		11.43		6.81		8.71		8.70		7.86		12.37		8.74

				4		19108		45.68		21197		45.68		9.86						10		7.72		6.67		7.12		7.24		7.18		12.13		6.77		7.39		7.95		7.22		9.54		7.90

				5		17377		45.01		19192		45.01		9.46						15		6.86		6.60		7.87		7.40		6.31		7.25		7.08		7.40		6.66		6.75		7.28		7.04

				7		13686		43.34		14991		43.34		8.70						25		6.92		3.35		7.49		8.45		7.84		5.80		5.20		9.82		6.34		5.98		7.18		6.76

				10		9674		41.40		10509		41.40		7.95						Average		8.09		6.08		7.96		7.76		9.34		9.26		6.77		9.13		8.16		7.58		11.03		8.29

				15		5375		38.35		5759		38.35		6.66

				25		1483		32.08		1583		32.08		6.34

				Average		11117.17		40.98		12205.17		40.98		8.16

		hall						Samsung				TML-1

				4		25274		45.30		27859		45.30		9.28

				5		21176		44.72		23439		44.72		9.65

				7		13745		43.18		15518		43.18		11.43

				10		7916		41.27		9009		41.27		12.13

				15		3400		38.80		3665		38.80		7.25

				25		895		34.03		951		34.03		5.80

				Average		12067.67		41.22		13406.83		41.22		9.26

		foreman						Samsung				TML-1

				4		40248		44.83		43851		44.83		8.22

				5		36650		44.10		39774		44.10		7.85

				7		28444		42.44		30720		42.44		7.41

				10		19342		40.11		20851		40.11		7.24

				15		10140		36.45		10951		36.45		7.40

				25		2882		30.10		3148		30.10		8.45

				Average		22951.00		39.67		24882.50		39.67		7.76

		container						Samsung				TML-1

				4		20440		45.02		21875		45.02		6.56

				5		17934		44.32		19186		44.32		6.52

				7		12808		42.54		13739		42.54		6.77

				10		7780		40.35		8335		40.35		6.67

				15		3338		37.24		3574		37.24		6.60

				25		703		31.58		728		31.58		3.35

				Average		10500.50		40.18		11239.50		40.18		6.08

		costguard						Samsung				TML-1

				4		51437		44.14		56651		44.14		9.20

				5		46661		43.37		51035		43.37		8.57

				7		36170		41.65		39099		41.65		7.49

				10		24258		39.21		26117		39.21		7.12

				15		11415		35.45		12390		35.45		7.87

				25		1960		29.00		2119		29.00		7.49

				Average		28650.17		38.80		31235.17		38.80		7.96

		mob&cal						Samsung				TML-1

				4		84676		43.79		95287		43.79		11.14

				5		77811		42.97		86789		42.97		10.34

				7		64058		41.15		70172		41.15		8.71

				10		46495		38.48		50204		38.48		7.39

				15		25033		34.20		27033		34.20		7.40

				25		5586		26.75		6194		26.75		9.82

				Average		50609.83		37.89		55946.50		37.89		9.13

		mad						Samsung				TML-1

				4		24092		45.57		26043		45.57		7.49

				5		21442		44.89		23129		44.89		7.29

				7		15837		43.19		16994		43.19		6.81

				10		9950		40.86		10673		40.86		6.77

				15		4348		37.21		4680		37.21		7.08

				25		857		30.99		904		30.99		5.20

				Average		12754.33		40.45		13737.17		40.45		6.77
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		foreman						Samsung				TML-1

				4		158561		44.76		171780		44.76		7.70				Foreman		7.78

				5		141613		44.06		153063		44.06		7.48				Carphone		7.71

				7		106211		42.46		114213		42.46		7.01				Costguard		9.02

				10		70155		40.27		75311		40.27		6.85				News		7.40

				15		34855		36.91		37747		36.91		7.66				Hall		8.67

				25		9285		31.14		10317		31.14		10.00				Flower_SIF		12.67

				Average		86780.00		39.93		93738.50		39.93		7.78				Average		8.88

		carphone						Samsung				TML-1

				4		155440		44.56		169716		44.56		8.41

				5		134604		43.89		146997		43.89		8.43

				7		94236		42.41		102210		42.41		7.80

				10		60001		40.58		64795		40.58		7.40

				15		30530		37.66		32778		37.66		6.86

				25		7703		31.84		8315		31.84		7.36

				Average		80419.00		40.16		87468.50		40.16		7.71

		costguard						Samsung				TML-1

				4		261371		44.04		294168		44.04		11.15

				5		239792		43.24		267398		43.24		10.32

				7		189971		41.52		208887		41.52		9.06

				10		133971		39.07		145031		39.07		7.63

				15		70026		35.30		75420		35.30		7.15

				25		12904		28.58		14149		28.58		8.80

				Average		151339.17		38.63		167508.83		38.63		9.02

		news						Samsung				TML-1

				4		61929		45.77		67665		45.77		8.48

				5		54763		45.21		59655		45.21		8.20

				7		40762		43.81		44125		43.81		7.62

				10		27803		42.03		29931		42.03		7.11

				15		14923		39.35		15971		39.35		6.56

				25		4386		33.72		4686		33.72		6.40

				Average		34094.33		41.65		37005.50		41.65		7.40

		hall						Samsung				TML-1

				4		149734		45.09		162593		45.09		7.91

				5		128957		44.41		140197		44.41		8.02

				7		84079		42.82		91502		42.82		8.11

				10		44736		40.84		49953		40.84		10.44

				15		16481		38.27		18493		38.27		10.88

				25		2865		34.19		3069		34.19		6.65

				Average		71142.00		40.94		77634.50		40.94		8.67

		flower_sif						Samsung				TML-1

				4		323534		43.84		397246		43.84		18.56

				5		301566		43.00		365159		43.00		17.42

				7		257356		41.18		302428		41.18		14.90

				10		200711		38.49		225762		38.49		11.10

				15		124022		34.14		132726		34.14		6.56

				25		29968		25.78		32388		25.78		7.47

				Average		206192.83		37.74		242618.17		37.74		12.67

		flower_cif						Samsung				TML-1

				4		315440		44.11		370419		44.11		14.84

				5		291609		43.29		337960		43.29		13.71

				7		242823		41.49		274030		41.49		11.39

				10		181398		38.88		197855		38.88		8.32

				15		102501		34.70		108885		34.70		5.86

				25		22110		26.84		23681		26.84		6.63

				Average		192646.83		38.22		218805.00		38.22		10.13
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Fig. 2: Average total bitrate reduction of Samsung algorithms over TML-1
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		carphone						Samsung				TML-1								Container				Foreman				Hall				News				Silent

				4		36184		45.40		39552		45.40		8.52				Qstep		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current

				5		32195		44.76		35661		44.76		9.72				4		2.17		6.56		1.53		8.22		2.39		9.28		1.29		9.86		1.54		9.01

				7		25137		43.15		27564		43.15		8.81				5		2.25		6.52		1.62		7.85		2.68		9.65		1.14		9.46		1.48		8.64

				10		17621		40.92		19096		40.92		7.72				7		2.52		6.77		1.65		7.41		3.46		11.43		1.13		8.70		1.33		7.86

				15		9419		37.21		10113		37.21		6.86				10		2.84		6.67		1.79		7.24		3.71		12.13		1.09		7.95		1.27		7.22

				25		2263		30.45		2431		30.45		6.92				15		2.19		6.60		1.97		7.40		1.94		7.25		0.81		6.66		1.08		6.75

				Average		20469.83		40.32		22402.83		40.32		8.09				25		0.78		3.35		3.29		8.45		1.02		5.80		0.80		6.34		1.42		5.98

																		Average		2.13		6.08		1.98		7.76		2.53		9.26		1.04		8.16		1.35		7.58

		flow						Samsung				TML-1

				4		77868		44.05		89479		44.05		12.98

				5		71725		43.22		81433		43.22		11.92

				7		59431		41.41		65906		41.41		9.82

				10		43961		38.77		47363		38.77		7.18

				15		24328		34.57		25966		34.57		6.31

				25		5170		26.72		5610		26.72		7.84												Berlin version [9908]		Red Bank version [9910]

				Average		47080.50		38.12		52626.17		38.12		9.34						Container		6.08		Container		2.13		6.08

																				Hall		9.26		Foreman		1.98		7.76

		stefan						Samsung				TML-1								Foreman		7.76		Hall		2.53		9.26

				4		82572		44.53		97553		44.53		15.36						News		8.16		News		1.04		8.16

				5		76694		43.73		89666		43.73		14.47						Silent		7.58		Silent		1.35		7.58

				7		64190		41.94		73252		41.94		12.37						Stefan		11.03		Average		1.806		7.768

				10		48811		39.34		53961		39.34		9.54						Flow		9.34

				15		28418		35.11		30649		35.11		7.28						Carphone		8.09

				25		7595		27.41		8183		27.41		7.18						Costguard		7.96

				Average		51380.00		38.68		58877.33		38.68		11.03						Mob&Cal		9.13

																				MAD		6.77

		silent						Samsung				TML-1								Average		8.29

				4		20533		44.97		22566		44.97		9.01

				5		18656		44.22		20421		44.22		8.64

				7		14293		42.44		15512		42.44		7.86

				10		9896		40.72		10665		40.72		7.22

				15		5372		38.00		5761		38.00		6.75

				25		1461		32.36		1554		32.36		5.98								Carphone		Container		Costguard		Foreman		Flower		Hall		MAD		Mob&Cal		News		Silent		Stefan		Average

				Average		11701.83		40.45		12746.50		40.45		7.58						4		8.52		6.56		9.20		8.22		12.98		9.28		7.49		11.14		9.86		9.01		15.36		9.78

																				5		9.72		6.52		8.57		7.85		11.92		9.65		7.29		10.34		9.46		8.64		14.47		9.49

		news						Samsung				TML-1								7		8.81		6.77		7.49		7.41		9.82		11.43		6.81		8.71		8.70		7.86		12.37		8.74

				4		19108		45.68		21197		45.68		9.86						10		7.72		6.67		7.12		7.24		7.18		12.13		6.77		7.39		7.95		7.22		9.54		7.90

				5		17377		45.01		19192		45.01		9.46						15		6.86		6.60		7.87		7.40		6.31		7.25		7.08		7.40		6.66		6.75		7.28		7.04

				7		13686		43.34		14991		43.34		8.70						25		6.92		3.35		7.49		8.45		7.84		5.80		5.20		9.82		6.34		5.98		7.18		6.76

				10		9674		41.40		10509		41.40		7.95						Average		8.09		6.08		7.96		7.76		9.34		9.26		6.77		9.13		8.16		7.58		11.03		8.29

				15		5375		38.35		5759		38.35		6.66

				25		1483		32.08		1583		32.08		6.34

				Average		11117.17		40.98		12205.17		40.98		8.16

		hall						Samsung				TML-1

				4		25274		45.30		27859		45.30		9.28

				5		21176		44.72		23439		44.72		9.65

				7		13745		43.18		15518		43.18		11.43

				10		7916		41.27		9009		41.27		12.13

				15		3400		38.80		3665		38.80		7.25

				25		895		34.03		951		34.03		5.80

				Average		12067.67		41.22		13406.83		41.22		9.26

		foreman						Samsung				TML-1

				4		40248		44.83		43851		44.83		8.22

				5		36650		44.10		39774		44.10		7.85

				7		28444		42.44		30720		42.44		7.41

				10		19342		40.11		20851		40.11		7.24

				15		10140		36.45		10951		36.45		7.40

				25		2882		30.10		3148		30.10		8.45

				Average		22951.00		39.67		24882.50		39.67		7.76

		container						Samsung				TML-1

				4		20440		45.02		21875		45.02		6.56

				5		17934		44.32		19186		44.32		6.52

				7		12808		42.54		13739		42.54		6.77

				10		7780		40.35		8335		40.35		6.67

				15		3338		37.24		3574		37.24		6.60

				25		703		31.58		728		31.58		3.35

				Average		10500.50		40.18		11239.50		40.18		6.08

		costguard						Samsung				TML-1

				4		51437		44.14		56651		44.14		9.20

				5		46661		43.37		51035		43.37		8.57

				7		36170		41.65		39099		41.65		7.49

				10		24258		39.21		26117		39.21		7.12

				15		11415		35.45		12390		35.45		7.87

				25		1960		29.00		2119		29.00		7.49

				Average		28650.17		38.80		31235.17		38.80		7.96

		mob&cal						Samsung				TML-1

				4		84676		43.79		95287		43.79		11.14

				5		77811		42.97		86789		42.97		10.34

				7		64058		41.15		70172		41.15		8.71

				10		46495		38.48		50204		38.48		7.39

				15		25033		34.20		27033		34.20		7.40

				25		5586		26.75		6194		26.75		9.82

				Average		50609.83		37.89		55946.50		37.89		9.13

		mad						Samsung				TML-1

				4		24092		45.57		26043		45.57		7.49

				5		21442		44.89		23129		44.89		7.29

				7		15837		43.19		16994		43.19		6.81

				10		9950		40.86		10673		40.86		6.77

				15		4348		37.21		4680		37.21		7.08

				25		857		30.99		904		30.99		5.20

				Average		12754.33		40.45		13737.17		40.45		6.77
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		foreman						Samsung				TML-1

				4		158561		44.76		171780		44.76		7.70				Foreman		7.78

				5		141613		44.06		153063		44.06		7.48				Carphone		7.71

				7		106211		42.46		114213		42.46		7.01				Costguard		9.02

				10		70155		40.27		75311		40.27		6.85				News		7.40

				15		34855		36.91		37747		36.91		7.66				Hall		8.67

				25		9285		31.14		10317		31.14		10.00				Flower_SIF		12.67

				Average		86780.00		39.93		93738.50		39.93		7.78				Average		8.88

		carphone						Samsung				TML-1

				4		155440		44.56		169716		44.56		8.41

				5		134604		43.89		146997		43.89		8.43

				7		94236		42.41		102210		42.41		7.80

				10		60001		40.58		64795		40.58		7.40

				15		30530		37.66		32778		37.66		6.86

				25		7703		31.84		8315		31.84		7.36

				Average		80419.00		40.16		87468.50		40.16		7.71

		costguard						Samsung				TML-1

				4		261371		44.04		294168		44.04		11.15

				5		239792		43.24		267398		43.24		10.32

				7		189971		41.52		208887		41.52		9.06

				10		133971		39.07		145031		39.07		7.63

				15		70026		35.30		75420		35.30		7.15

				25		12904		28.58		14149		28.58		8.80

				Average		151339.17		38.63		167508.83		38.63		9.02

		news						Samsung				TML-1

				4		61929		45.77		67665		45.77		8.48

				5		54763		45.21		59655		45.21		8.20

				7		40762		43.81		44125		43.81		7.62

				10		27803		42.03		29931		42.03		7.11

				15		14923		39.35		15971		39.35		6.56

				25		4386		33.72		4686		33.72		6.40

				Average		34094.33		41.65		37005.50		41.65		7.40

		hall						Samsung				TML-1

				4		149734		45.09		162593		45.09		7.91

				5		128957		44.41		140197		44.41		8.02

				7		84079		42.82		91502		42.82		8.11

				10		44736		40.84		49953		40.84		10.44

				15		16481		38.27		18493		38.27		10.88

				25		2865		34.19		3069		34.19		6.65

				Average		71142.00		40.94		77634.50		40.94		8.67

		flower_sif						Samsung				TML-1

				4		323534		43.84		397246		43.84		18.56

				5		301566		43.00		365159		43.00		17.42

				7		257356		41.18		302428		41.18		14.90

				10		200711		38.49		225762		38.49		11.10

				15		124022		34.14		132726		34.14		6.56

				25		29968		25.78		32388		25.78		7.47

				Average		206192.83		37.74		242618.17		37.74		12.67

		flower_cif						Samsung				TML-1

				4		315440		44.11		370419		44.11		14.84

				5		291609		43.29		337960		43.29		13.71

				7		242823		41.49		274030		41.49		11.39

				10		181398		38.88		197855		38.88		8.32

				15		102501		34.70		108885		34.70		5.86

				25		22110		26.84		23681		26.84		6.63

				Average		192646.83		38.22		218805.00		38.22		10.13
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		carphone						Samsung				TML-1								Container				Foreman				Hall				News				Silent

				4		36184		45.40		39552		45.40		8.52				Qstep		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current

				5		32195		44.76		35661		44.76		9.72				4		2.17		6.56		1.53		8.22		2.39		9.28		1.29		9.86		1.54		9.01

				7		25137		43.15		27564		43.15		8.81				5		2.25		6.52		1.62		7.85		2.68		9.65		1.14		9.46		1.48		8.64

				10		17621		40.92		19096		40.92		7.72				7		2.52		6.77		1.65		7.41		3.46		11.43		1.13		8.70		1.33		7.86

				15		9419		37.21		10113		37.21		6.86				10		2.84		6.67		1.79		7.24		3.71		12.13		1.09		7.95		1.27		7.22

				25		2263		30.45		2431		30.45		6.92				15		2.19		6.60		1.97		7.40		1.94		7.25		0.81		6.66		1.08		6.75

				Average		20469.83		40.32		22402.83		40.32		8.09				25		0.78		3.35		3.29		8.45		1.02		5.80		0.80		6.34		1.42		5.98

																		Average		2.13		6.08		1.98		7.76		2.53		9.26		1.04		8.16		1.35		7.58

		flow						Samsung				TML-1

				4		77868		44.05		89479		44.05		12.98

				5		71725		43.22		81433		43.22		11.92

				7		59431		41.41		65906		41.41		9.82

				10		43961		38.77		47363		38.77		7.18

				15		24328		34.57		25966		34.57		6.31

				25		5170		26.72		5610		26.72		7.84												Berlin version [9908]		Red Bank version [9910]

				Average		47080.50		38.12		52626.17		38.12		9.34						Container		6.08		Container		2.13		6.08

																				Hall		9.26		Foreman		1.98		7.76

		stefan						Samsung				TML-1								Foreman		7.76		Hall		2.53		9.26

				4		82572		44.53		97553		44.53		15.36						News		8.16		News		1.04		8.16

				5		76694		43.73		89666		43.73		14.47						Silent		7.58		Silent		1.35		7.58

				7		64190		41.94		73252		41.94		12.37						Stefan		11.03		Average		1.806		7.768

				10		48811		39.34		53961		39.34		9.54						Flow		9.34

				15		28418		35.11		30649		35.11		7.28						Carphone		8.09

				25		7595		27.41		8183		27.41		7.18						Costguard		7.96

				Average		51380.00		38.68		58877.33		38.68		11.03						Mob&Cal		9.13

																				MAD		6.77

		silent						Samsung				TML-1								Average		8.29

				4		20533		44.97		22566		44.97		9.01

				5		18656		44.22		20421		44.22		8.64

				7		14293		42.44		15512		42.44		7.86

				10		9896		40.72		10665		40.72		7.22

				15		5372		38.00		5761		38.00		6.75

				25		1461		32.36		1554		32.36		5.98								Carphone		Container		Costguard		Foreman		Flower		Hall		MAD		Mob&Cal		News		Silent		Stefan		Average

				Average		11701.83		40.45		12746.50		40.45		7.58						4		8.52		6.56		9.20		8.22		12.98		9.28		7.49		11.14		9.86		9.01		15.36		9.78

																				5		9.72		6.52		8.57		7.85		11.92		9.65		7.29		10.34		9.46		8.64		14.47		9.49

		news						Samsung				TML-1								7		8.81		6.77		7.49		7.41		9.82		11.43		6.81		8.71		8.70		7.86		12.37		8.74

				4		19108		45.68		21197		45.68		9.86						10		7.72		6.67		7.12		7.24		7.18		12.13		6.77		7.39		7.95		7.22		9.54		7.90

				5		17377		45.01		19192		45.01		9.46						15		6.86		6.60		7.87		7.40		6.31		7.25		7.08		7.40		6.66		6.75		7.28		7.04

				7		13686		43.34		14991		43.34		8.70						25		6.92		3.35		7.49		8.45		7.84		5.80		5.20		9.82		6.34		5.98		7.18		6.76

				10		9674		41.40		10509		41.40		7.95						Average		8.09		6.08		7.96		7.76		9.34		9.26		6.77		9.13		8.16		7.58		11.03		8.29

				15		5375		38.35		5759		38.35		6.66

				25		1483		32.08		1583		32.08		6.34

				Average		11117.17		40.98		12205.17		40.98		8.16

		hall						Samsung				TML-1

				4		25274		45.30		27859		45.30		9.28

				5		21176		44.72		23439		44.72		9.65

				7		13745		43.18		15518		43.18		11.43

				10		7916		41.27		9009		41.27		12.13

				15		3400		38.80		3665		38.80		7.25

				25		895		34.03		951		34.03		5.80

				Average		12067.67		41.22		13406.83		41.22		9.26

		foreman						Samsung				TML-1

				4		40248		44.83		43851		44.83		8.22

				5		36650		44.10		39774		44.10		7.85

				7		28444		42.44		30720		42.44		7.41

				10		19342		40.11		20851		40.11		7.24

				15		10140		36.45		10951		36.45		7.40

				25		2882		30.10		3148		30.10		8.45

				Average		22951.00		39.67		24882.50		39.67		7.76

		container						Samsung				TML-1

				4		20440		45.02		21875		45.02		6.56

				5		17934		44.32		19186		44.32		6.52

				7		12808		42.54		13739		42.54		6.77

				10		7780		40.35		8335		40.35		6.67

				15		3338		37.24		3574		37.24		6.60

				25		703		31.58		728		31.58		3.35

				Average		10500.50		40.18		11239.50		40.18		6.08

		costguard						Samsung				TML-1

				4		51437		44.14		56651		44.14		9.20

				5		46661		43.37		51035		43.37		8.57

				7		36170		41.65		39099		41.65		7.49

				10		24258		39.21		26117		39.21		7.12

				15		11415		35.45		12390		35.45		7.87

				25		1960		29.00		2119		29.00		7.49

				Average		28650.17		38.80		31235.17		38.80		7.96

		mob&cal						Samsung				TML-1

				4		84676		43.79		95287		43.79		11.14

				5		77811		42.97		86789		42.97		10.34

				7		64058		41.15		70172		41.15		8.71

				10		46495		38.48		50204		38.48		7.39

				15		25033		34.20		27033		34.20		7.40

				25		5586		26.75		6194		26.75		9.82

				Average		50609.83		37.89		55946.50		37.89		9.13

		mad						Samsung				TML-1

				4		24092		45.57		26043		45.57		7.49

				5		21442		44.89		23129		44.89		7.29

				7		15837		43.19		16994		43.19		6.81

				10		9950		40.86		10673		40.86		6.77

				15		4348		37.21		4680		37.21		7.08

				25		857		30.99		904		30.99		5.20

				Average		12754.33		40.45		13737.17		40.45		6.77
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		foreman						Samsung				TML-1

				4		158561		44.76		171780		44.76		7.70				Foreman		7.78

				5		141613		44.06		153063		44.06		7.48				Carphone		7.71

				7		106211		42.46		114213		42.46		7.01				Costguard		9.02

				10		70155		40.27		75311		40.27		6.85				News		7.40

				15		34855		36.91		37747		36.91		7.66				Hall		8.67

				25		9285		31.14		10317		31.14		10.00				Flower_SIF		12.67

				Average		86780.00		39.93		93738.50		39.93		7.78				Average		8.88

		carphone						Samsung				TML-1

				4		155440		44.56		169716		44.56		8.41

				5		134604		43.89		146997		43.89		8.43

				7		94236		42.41		102210		42.41		7.80

				10		60001		40.58		64795		40.58		7.40

				15		30530		37.66		32778		37.66		6.86

				25		7703		31.84		8315		31.84		7.36

				Average		80419.00		40.16		87468.50		40.16		7.71

		costguard						Samsung				TML-1

				4		261371		44.04		294168		44.04		11.15

				5		239792		43.24		267398		43.24		10.32

				7		189971		41.52		208887		41.52		9.06

				10		133971		39.07		145031		39.07		7.63

				15		70026		35.30		75420		35.30		7.15

				25		12904		28.58		14149		28.58		8.80

				Average		151339.17		38.63		167508.83		38.63		9.02

		news						Samsung				TML-1

				4		61929		45.77		67665		45.77		8.48

				5		54763		45.21		59655		45.21		8.20

				7		40762		43.81		44125		43.81		7.62

				10		27803		42.03		29931		42.03		7.11

				15		14923		39.35		15971		39.35		6.56

				25		4386		33.72		4686		33.72		6.40

				Average		34094.33		41.65		37005.50		41.65		7.40

		hall						Samsung				TML-1

				4		149734		45.09		162593		45.09		7.91

				5		128957		44.41		140197		44.41		8.02

				7		84079		42.82		91502		42.82		8.11

				10		44736		40.84		49953		40.84		10.44

				15		16481		38.27		18493		38.27		10.88

				25		2865		34.19		3069		34.19		6.65

				Average		71142.00		40.94		77634.50		40.94		8.67

		flower_sif						Samsung				TML-1

				4		323534		43.84		397246		43.84		18.56

				5		301566		43.00		365159		43.00		17.42

				7		257356		41.18		302428		41.18		14.90

				10		200711		38.49		225762		38.49		11.10

				15		124022		34.14		132726		34.14		6.56

				25		29968		25.78		32388		25.78		7.47

				Average		206192.83		37.74		242618.17		37.74		12.67

		flower_cif						Samsung				TML-1

				4		315440		44.11		370419		44.11		14.84

				5		291609		43.29		337960		43.29		13.71

				7		242823		41.49		274030		41.49		11.39

				10		181398		38.88		197855		38.88		8.32

				15		102501		34.70		108885		34.70		5.86

				25		22110		26.84		23681		26.84		6.63

				Average		192646.83		38.22		218805.00		38.22		10.13
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		carphone						Samsung				TML-1								Container				Foreman				Hall				News				Silent

				4		36184		45.40		39552		45.40		8.52				Qstep		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current

				5		32195		44.76		35661		44.76		9.72				4		2.17		6.56		1.53		8.22		2.39		9.28		1.29		9.86		1.54		9.01

				7		25137		43.15		27564		43.15		8.81				5		2.25		6.52		1.62		7.85		2.68		9.65		1.14		9.46		1.48		8.64

				10		17621		40.92		19096		40.92		7.72				7		2.52		6.77		1.65		7.41		3.46		11.43		1.13		8.70		1.33		7.86

				15		9419		37.21		10113		37.21		6.86				10		2.84		6.67		1.79		7.24		3.71		12.13		1.09		7.95		1.27		7.22

				25		2263		30.45		2431		30.45		6.92				15		2.19		6.60		1.97		7.40		1.94		7.25		0.81		6.66		1.08		6.75

				Average		20469.83		40.32		22402.83		40.32		8.09				25		0.78		3.35		3.29		8.45		1.02		5.80		0.80		6.34		1.42		5.98

																		Average		2.13		6.08		1.98		7.76		2.53		9.26		1.04		8.16		1.35		7.58

		flow						Samsung				TML-1

				4		77868		44.05		89479		44.05		12.98

				5		71725		43.22		81433		43.22		11.92

				7		59431		41.41		65906		41.41		9.82

				10		43961		38.77		47363		38.77		7.18

				15		24328		34.57		25966		34.57		6.31

				25		5170		26.72		5610		26.72		7.84												Berlin version [9908]		Red Bank version [9910]

				Average		47080.50		38.12		52626.17		38.12		9.34						Container		6.08		Container		2.13		6.08

																				Hall		9.26		Foreman		1.98		7.76

		stefan						Samsung				TML-1								Foreman		7.76		Hall		2.53		9.26

				4		82572		44.53		97553		44.53		15.36						News		8.16		News		1.04		8.16

				5		76694		43.73		89666		43.73		14.47						Silent		7.58		Silent		1.35		7.58

				7		64190		41.94		73252		41.94		12.37						Stefan		11.03		Average		1.806		7.768

				10		48811		39.34		53961		39.34		9.54						Flow		9.34

				15		28418		35.11		30649		35.11		7.28						Carphone		8.09

				25		7595		27.41		8183		27.41		7.18						Average		8.41

				Average		51380.00		38.68		58877.33		38.68		11.03

		silent						Samsung				TML-1

				4		20533		44.97		22566		44.97		9.01

				5		18656		44.22		20421		44.22		8.64

				7		14293		42.44		15512		42.44		7.86

				10		9896		40.72		10665		40.72		7.22

				15		5372		38.00		5761		38.00		6.75

				25		1461		32.36		1554		32.36		5.98

				Average		11701.83		40.45		12746.50		40.45		7.58

		news						Samsung				TML-1

				4		19108		45.68		21197		45.68		9.86

				5		17377		45.01		19192		45.01		9.46

				7		13686		43.34		14991		43.34		8.70

				10		9674		41.40		10509		41.40		7.95

				15		5375		38.35		5759		38.35		6.66

				25		1483		32.08		1583		32.08		6.34

				Average		11117.17		40.98		12205.17		40.98		8.16

		hall						Samsung				TML-1

				4		25274		45.30		27859		45.30		9.28

				5		21176		44.72		23439		44.72		9.65

				7		13745		43.18		15518		43.18		11.43

				10		7916		41.27		9009		41.27		12.13

				15		3400		38.80		3665		38.80		7.25

				25		895		34.03		951		34.03		5.80

				Average		12067.67		41.22		13406.83		41.22		9.26

		foreman						Samsung				TML-1

				4		40248		44.83		43851		44.83		8.22

				5		36650		44.10		39774		44.10		7.85

				7		28444		42.44		30720		42.44		7.41

				10		19342		40.11		20851		40.11		7.24

				15		10140		36.45		10951		36.45		7.40

				25		2882		30.10		3148		30.10		8.45

				Average		22951.00		39.67		24882.50		39.67		7.76

		container						Samsung				TML-1

				4		20440		45.02		21875		45.02		6.56

				5		17934		44.32		19186		44.32		6.52

				7		12808		42.54		13739		42.54		6.77

				10		7780		40.35		8335		40.35		6.67

				15		3338		37.24		3574		37.24		6.60

				25		703		31.58		728		31.58		3.35

				Average		10500.50		40.18		11239.50		40.18		6.08
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Fig. 2: Average total bitrate reduction of Samsung algorithms over TML-1
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		carphone						Samsung				TML-1								Container				Foreman				Hall				News				Silent

				4		36184		45.40		39552		45.40		8.52				Qstep		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current

				5		32195		44.76		35661		44.76		9.72				4		2.17		6.56		1.53		8.22		2.39		9.28		1.29		9.86		1.54		9.01

				7		25137		43.15		27564		43.15		8.81				5		2.25		6.52		1.62		7.85		2.68		9.65		1.14		9.46		1.48		8.64

				10		17621		40.92		19096		40.92		7.72				7		2.52		6.77		1.65		7.41		3.46		11.43		1.13		8.70		1.33		7.86

				15		9419		37.21		10113		37.21		6.86				10		2.84		6.67		1.79		7.24		3.71		12.13		1.09		7.95		1.27		7.22

				25		2263		30.45		2431		30.45		6.92				15		2.19		6.60		1.97		7.40		1.94		7.25		0.81		6.66		1.08		6.75

				Average		20469.83		40.32		22402.83		40.32		8.09				25		0.78		3.35		3.29		8.45		1.02		5.80		0.80		6.34		1.42		5.98

																		Average		2.13		6.08		1.98		7.76		2.53		9.26		1.04		8.16		1.35		7.58

		flow						Samsung				TML-1

				4		77868		44.05		89479		44.05		12.98

				5		71725		43.22		81433		43.22		11.92

				7		59431		41.41		65906		41.41		9.82

				10		43961		38.77		47363		38.77		7.18

				15		24328		34.57		25966		34.57		6.31

				25		5170		26.72		5610		26.72		7.84												Berlin version [9908]		Red Bank version [9910]

				Average		47080.50		38.12		52626.17		38.12		9.34						Container		6.08		Container		2.13		6.08

																				Hall		9.26		Foreman		1.98		7.76

		stefan						Samsung				TML-1								Foreman		7.76		Hall		2.53		9.26

				4		82572		44.53		97553		44.53		15.36						News		8.16		News		1.04		8.16

				5		76694		43.73		89666		43.73		14.47						Silent		7.58		Silent		1.35		7.58

				7		64190		41.94		73252		41.94		12.37						Stefan		11.03		Average		1.806		7.768

				10		48811		39.34		53961		39.34		9.54						Flow		9.34

				15		28418		35.11		30649		35.11		7.28						Carphone		8.09

				25		7595		27.41		8183		27.41		7.18						Costguard		7.96

				Average		51380.00		38.68		58877.33		38.68		11.03						Mob&Cal		9.13

																				MAD		6.77

		silent						Samsung				TML-1								Average		8.29

				4		20533		44.97		22566		44.97		9.01

				5		18656		44.22		20421		44.22		8.64

				7		14293		42.44		15512		42.44		7.86

				10		9896		40.72		10665		40.72		7.22

				15		5372		38.00		5761		38.00		6.75

				25		1461		32.36		1554		32.36		5.98								Carphone		Container		Costguard		Foreman		Flower		Hall		MAD		Mob&Cal		News		Silent		Stefan		Average

				Average		11701.83		40.45		12746.50		40.45		7.58						4		8.52		6.56		9.20		8.22		12.98		9.28		7.49		11.14		9.86		9.01		15.36		9.78

																				5		9.72		6.52		8.57		7.85		11.92		9.65		7.29		10.34		9.46		8.64		14.47		9.49

		news						Samsung				TML-1								7		8.81		6.77		7.49		7.41		9.82		11.43		6.81		8.71		8.70		7.86		12.37		8.74

				4		19108		45.68		21197		45.68		9.86						10		7.72		6.67		7.12		7.24		7.18		12.13		6.77		7.39		7.95		7.22		9.54		7.90

				5		17377		45.01		19192		45.01		9.46						15		6.86		6.60		7.87		7.40		6.31		7.25		7.08		7.40		6.66		6.75		7.28		7.04

				7		13686		43.34		14991		43.34		8.70						25		6.92		3.35		7.49		8.45		7.84		5.80		5.20		9.82		6.34		5.98		7.18		6.76

				10		9674		41.40		10509		41.40		7.95						Average		8.09		6.08		7.96		7.76		9.34		9.26		6.77		9.13		8.16		7.58		11.03		8.29

				15		5375		38.35		5759		38.35		6.66

				25		1483		32.08		1583		32.08		6.34

				Average		11117.17		40.98		12205.17		40.98		8.16

		hall						Samsung				TML-1

				4		25274		45.30		27859		45.30		9.28

				5		21176		44.72		23439		44.72		9.65

				7		13745		43.18		15518		43.18		11.43

				10		7916		41.27		9009		41.27		12.13

				15		3400		38.80		3665		38.80		7.25

				25		895		34.03		951		34.03		5.80

				Average		12067.67		41.22		13406.83		41.22		9.26

		foreman						Samsung				TML-1

				4		40248		44.83		43851		44.83		8.22

				5		36650		44.10		39774		44.10		7.85

				7		28444		42.44		30720		42.44		7.41

				10		19342		40.11		20851		40.11		7.24

				15		10140		36.45		10951		36.45		7.40

				25		2882		30.10		3148		30.10		8.45

				Average		22951.00		39.67		24882.50		39.67		7.76

		container						Samsung				TML-1

				4		20440		45.02		21875		45.02		6.56

				5		17934		44.32		19186		44.32		6.52

				7		12808		42.54		13739		42.54		6.77

				10		7780		40.35		8335		40.35		6.67

				15		3338		37.24		3574		37.24		6.60

				25		703		31.58		728		31.58		3.35

				Average		10500.50		40.18		11239.50		40.18		6.08

		costguard						Samsung				TML-1

				4		51437		44.14		56651		44.14		9.20

				5		46661		43.37		51035		43.37		8.57

				7		36170		41.65		39099		41.65		7.49

				10		24258		39.21		26117		39.21		7.12

				15		11415		35.45		12390		35.45		7.87

				25		1960		29.00		2119		29.00		7.49

				Average		28650.17		38.80		31235.17		38.80		7.96

		mob&cal						Samsung				TML-1

				4		84676		43.79		95287		43.79		11.14

				5		77811		42.97		86789		42.97		10.34

				7		64058		41.15		70172		41.15		8.71

				10		46495		38.48		50204		38.48		7.39

				15		25033		34.20		27033		34.20		7.40

				25		5586		26.75		6194		26.75		9.82

				Average		50609.83		37.89		55946.50		37.89		9.13

		mad						Samsung				TML-1

				4		24092		45.57		26043		45.57		7.49

				5		21442		44.89		23129		44.89		7.29

				7		15837		43.19		16994		43.19		6.81

				10		9950		40.86		10673		40.86		6.77

				15		4348		37.21		4680		37.21		7.08

				25		857		30.99		904		30.99		5.20

				Average		12754.33		40.45		13737.17		40.45		6.77
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		foreman						Samsung				TML-1

				4		158561		44.76		171780		44.76		7.70				Foreman		7.78

				5		141613		44.06		153063		44.06		7.48				Carphone		7.71

				7		106211		42.46		114213		42.46		7.01				Costguard		9.02

				10		70155		40.27		75311		40.27		6.85				News		7.40

				15		34855		36.91		37747		36.91		7.66				Hall		8.67

				25		9285		31.14		10317		31.14		10.00				Flower_SIF		12.67

				Average		86780.00		39.93		93738.50		39.93		7.78				Average		8.88

		carphone						Samsung				TML-1

				4		155440		44.56		169716		44.56		8.41

				5		134604		43.89		146997		43.89		8.43

				7		94236		42.41		102210		42.41		7.80

				10		60001		40.58		64795		40.58		7.40

				15		30530		37.66		32778		37.66		6.86

				25		7703		31.84		8315		31.84		7.36

				Average		80419.00		40.16		87468.50		40.16		7.71

		costguard						Samsung				TML-1

				4		261371		44.04		294168		44.04		11.15

				5		239792		43.24		267398		43.24		10.32

				7		189971		41.52		208887		41.52		9.06

				10		133971		39.07		145031		39.07		7.63

				15		70026		35.30		75420		35.30		7.15

				25		12904		28.58		14149		28.58		8.80

				Average		151339.17		38.63		167508.83		38.63		9.02

		news						Samsung				TML-1

				4		61929		45.77		67665		45.77		8.48

				5		54763		45.21		59655		45.21		8.20

				7		40762		43.81		44125		43.81		7.62

				10		27803		42.03		29931		42.03		7.11

				15		14923		39.35		15971		39.35		6.56

				25		4386		33.72		4686		33.72		6.40

				Average		34094.33		41.65		37005.50		41.65		7.40

		hall						Samsung				TML-1

				4		149734		45.09		162593		45.09		7.91

				5		128957		44.41		140197		44.41		8.02

				7		84079		42.82		91502		42.82		8.11

				10		44736		40.84		49953		40.84		10.44

				15		16481		38.27		18493		38.27		10.88

				25		2865		34.19		3069		34.19		6.65

				Average		71142.00		40.94		77634.50		40.94		8.67

		flower_sif						Samsung				TML-1

				4		323534		43.84		397246		43.84		18.56

				5		301566		43.00		365159		43.00		17.42

				7		257356		41.18		302428		41.18		14.90

				10		200711		38.49		225762		38.49		11.10

				15		124022		34.14		132726		34.14		6.56

				25		29968		25.78		32388		25.78		7.47

				Average		206192.83		37.74		242618.17		37.74		12.67

		flower_cif						Samsung				TML-1

				4		315440		44.11		370419		44.11		14.84

				5		291609		43.29		337960		43.29		13.71

				7		242823		41.49		274030		41.49		11.39

				10		181398		38.88		197855		38.88		8.32

				15		102501		34.70		108885		34.70		5.86

				25		22110		26.84		23681		26.84		6.63

				Average		192646.83		38.22		218805.00		38.22		10.13
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Fig. 2: Average total bitrate reduction of Samsung algorithms over TML-1
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		carphone						Samsung				TML-1								Container				Foreman				Hall				News				Silent

				4		36184		45.40		39552		45.40		8.52				Qstep		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current

				5		32195		44.76		35661		44.76		9.72				4		2.17		6.56		1.53		8.22		2.39		9.28		1.29		9.86		1.54		9.01

				7		25137		43.15		27564		43.15		8.81				5		2.25		6.52		1.62		7.85		2.68		9.65		1.14		9.46		1.48		8.64

				10		17621		40.92		19096		40.92		7.72				7		2.52		6.77		1.65		7.41		3.46		11.43		1.13		8.70		1.33		7.86

				15		9419		37.21		10113		37.21		6.86				10		2.84		6.67		1.79		7.24		3.71		12.13		1.09		7.95		1.27		7.22

				25		2263		30.45		2431		30.45		6.92				15		2.19		6.60		1.97		7.40		1.94		7.25		0.81		6.66		1.08		6.75

				Average		20469.83		40.32		22402.83		40.32		8.09				25		0.78		3.35		3.29		8.45		1.02		5.80		0.80		6.34		1.42		5.98

																		Average		2.13		6.08		1.98		7.76		2.53		9.26		1.04		8.16		1.35		7.58

		flow						Samsung				TML-1

				4		77868		44.05		89479		44.05		12.98

				5		71725		43.22		81433		43.22		11.92

				7		59431		41.41		65906		41.41		9.82

				10		43961		38.77		47363		38.77		7.18

				15		24328		34.57		25966		34.57		6.31

				25		5170		26.72		5610		26.72		7.84												Berlin version [9908]		Red Bank version [9910]

				Average		47080.50		38.12		52626.17		38.12		9.34						Container		6.08		Container		2.13		6.08

																				Hall		9.26		Foreman		1.98		7.76

		stefan						Samsung				TML-1								Foreman		7.76		Hall		2.53		9.26

				4		82572		44.53		97553		44.53		15.36						News		8.16		News		1.04		8.16

				5		76694		43.73		89666		43.73		14.47						Silent		7.58		Silent		1.35		7.58

				7		64190		41.94		73252		41.94		12.37						Stefan		11.03		Average		1.806		7.768

				10		48811		39.34		53961		39.34		9.54						Flow		9.34

				15		28418		35.11		30649		35.11		7.28						Carphone		8.09

				25		7595		27.41		8183		27.41		7.18						Average		8.41

				Average		51380.00		38.68		58877.33		38.68		11.03

		silent						Samsung				TML-1

				4		20533		44.97		22566		44.97		9.01

				5		18656		44.22		20421		44.22		8.64

				7		14293		42.44		15512		42.44		7.86

				10		9896		40.72		10665		40.72		7.22

				15		5372		38.00		5761		38.00		6.75

				25		1461		32.36		1554		32.36		5.98

				Average		11701.83		40.45		12746.50		40.45		7.58

		news						Samsung				TML-1

				4		19108		45.68		21197		45.68		9.86

				5		17377		45.01		19192		45.01		9.46

				7		13686		43.34		14991		43.34		8.70

				10		9674		41.40		10509		41.40		7.95

				15		5375		38.35		5759		38.35		6.66

				25		1483		32.08		1583		32.08		6.34

				Average		11117.17		40.98		12205.17		40.98		8.16

		hall						Samsung				TML-1

				4		25274		45.30		27859		45.30		9.28

				5		21176		44.72		23439		44.72		9.65

				7		13745		43.18		15518		43.18		11.43

				10		7916		41.27		9009		41.27		12.13

				15		3400		38.80		3665		38.80		7.25

				25		895		34.03		951		34.03		5.80

				Average		12067.67		41.22		13406.83		41.22		9.26

		foreman						Samsung				TML-1

				4		40248		44.83		43851		44.83		8.22

				5		36650		44.10		39774		44.10		7.85

				7		28444		42.44		30720		42.44		7.41

				10		19342		40.11		20851		40.11		7.24

				15		10140		36.45		10951		36.45		7.40

				25		2882		30.10		3148		30.10		8.45

				Average		22951.00		39.67		24882.50		39.67		7.76

		container						Samsung				TML-1

				4		20440		45.02		21875		45.02		6.56

				5		17934		44.32		19186		44.32		6.52

				7		12808		42.54		13739		42.54		6.77

				10		7780		40.35		8335		40.35		6.67

				15		3338		37.24		3574		37.24		6.60

				25		703		31.58		728		31.58		3.35

				Average		10500.50		40.18		11239.50		40.18		6.08
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		carphone						Samsung				TML-1								Container				Foreman				Hall				News				Silent

				4		36184		45.40		39552		45.40		8.52				Qstep		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current

				5		32195		44.76		35661		44.76		9.72				4		2.17		6.56		1.53		8.22		2.39		9.28		1.29		9.86		1.54		9.01

				7		25137		43.15		27564		43.15		8.81				5		2.25		6.52		1.62		7.85		2.68		9.65		1.14		9.46		1.48		8.64

				10		17621		40.92		19096		40.92		7.72				7		2.52		6.77		1.65		7.41		3.46		11.43		1.13		8.70		1.33		7.86

				15		9419		37.21		10113		37.21		6.86				10		2.84		6.67		1.79		7.24		3.71		12.13		1.09		7.95		1.27		7.22

				25		2263		30.45		2431		30.45		6.92				15		2.19		6.60		1.97		7.40		1.94		7.25		0.81		6.66		1.08		6.75

				Average		20469.83		40.32		22402.83		40.32		8.09				25		0.78		3.35		3.29		8.45		1.02		5.80		0.80		6.34		1.42		5.98

																		Average		2.13		6.08		1.98		7.76		2.53		9.26		1.04		8.16		1.35		7.58

		flow						Samsung				TML-1

				4		77868		44.05		89479		44.05		12.98

				5		71725		43.22		81433		43.22		11.92

				7		59431		41.41		65906		41.41		9.82

				10		43961		38.77		47363		38.77		7.18

				15		24328		34.57		25966		34.57		6.31

				25		5170		26.72		5610		26.72		7.84												Berlin version [9908]		Red Bank version [9910]

				Average		47080.50		38.12		52626.17		38.12		9.34						Container		6.08		Container		2.13		6.08

																				Hall		9.26		Foreman		1.98		7.76

		stefan						Samsung				TML-1								Foreman		7.76		Hall		2.53		9.26

				4		82572		44.53		97553		44.53		15.36						News		8.16		News		1.04		8.16

				5		76694		43.73		89666		43.73		14.47						Silent		7.58		Silent		1.35		7.58

				7		64190		41.94		73252		41.94		12.37						Stefan		11.03		Average		1.806		7.768

				10		48811		39.34		53961		39.34		9.54						Flow		9.34

				15		28418		35.11		30649		35.11		7.28						Carphone		8.09

				25		7595		27.41		8183		27.41		7.18						Costguard		7.96

				Average		51380.00		38.68		58877.33		38.68		11.03						Mob&Cal		9.13

																				MAD		6.77

		silent						Samsung				TML-1								Average		8.29

				4		20533		44.97		22566		44.97		9.01

				5		18656		44.22		20421		44.22		8.64

				7		14293		42.44		15512		42.44		7.86

				10		9896		40.72		10665		40.72		7.22

				15		5372		38.00		5761		38.00		6.75

				25		1461		32.36		1554		32.36		5.98								Carphone		Container		Costguard		Foreman		Flower		Hall		MAD		Mob&Cal		News		Silent		Stefan		Average

				Average		11701.83		40.45		12746.50		40.45		7.58						4		8.52		6.56		9.20		8.22		12.98		9.28		7.49		11.14		9.86		9.01		15.36		9.78

																				5		9.72		6.52		8.57		7.85		11.92		9.65		7.29		10.34		9.46		8.64		14.47		9.49

		news						Samsung				TML-1								7		8.81		6.77		7.49		7.41		9.82		11.43		6.81		8.71		8.70		7.86		12.37		8.74

				4		19108		45.68		21197		45.68		9.86						10		7.72		6.67		7.12		7.24		7.18		12.13		6.77		7.39		7.95		7.22		9.54		7.90

				5		17377		45.01		19192		45.01		9.46						15		6.86		6.60		7.87		7.40		6.31		7.25		7.08		7.40		6.66		6.75		7.28		7.04

				7		13686		43.34		14991		43.34		8.70						25		6.92		3.35		7.49		8.45		7.84		5.80		5.20		9.82		6.34		5.98		7.18		6.76

				10		9674		41.40		10509		41.40		7.95						Average		8.09		6.08		7.96		7.76		9.34		9.26		6.77		9.13		8.16		7.58		11.03		8.29

				15		5375		38.35		5759		38.35		6.66

				25		1483		32.08		1583		32.08		6.34

				Average		11117.17		40.98		12205.17		40.98		8.16

		hall						Samsung				TML-1

				4		25274		45.30		27859		45.30		9.28

				5		21176		44.72		23439		44.72		9.65

				7		13745		43.18		15518		43.18		11.43

				10		7916		41.27		9009		41.27		12.13

				15		3400		38.80		3665		38.80		7.25

				25		895		34.03		951		34.03		5.80

				Average		12067.67		41.22		13406.83		41.22		9.26

		foreman						Samsung				TML-1

				4		40248		44.83		43851		44.83		8.22

				5		36650		44.10		39774		44.10		7.85

				7		28444		42.44		30720		42.44		7.41

				10		19342		40.11		20851		40.11		7.24

				15		10140		36.45		10951		36.45		7.40

				25		2882		30.10		3148		30.10		8.45

				Average		22951.00		39.67		24882.50		39.67		7.76

		container						Samsung				TML-1

				4		20440		45.02		21875		45.02		6.56

				5		17934		44.32		19186		44.32		6.52

				7		12808		42.54		13739		42.54		6.77

				10		7780		40.35		8335		40.35		6.67

				15		3338		37.24		3574		37.24		6.60

				25		703		31.58		728		31.58		3.35

				Average		10500.50		40.18		11239.50		40.18		6.08

		costguard						Samsung				TML-1

				4		51437		44.14		56651		44.14		9.20

				5		46661		43.37		51035		43.37		8.57

				7		36170		41.65		39099		41.65		7.49

				10		24258		39.21		26117		39.21		7.12

				15		11415		35.45		12390		35.45		7.87

				25		1960		29.00		2119		29.00		7.49

				Average		28650.17		38.80		31235.17		38.80		7.96

		mob&cal						Samsung				TML-1

				4		84676		43.79		95287		43.79		11.14

				5		77811		42.97		86789		42.97		10.34

				7		64058		41.15		70172		41.15		8.71

				10		46495		38.48		50204		38.48		7.39

				15		25033		34.20		27033		34.20		7.40

				25		5586		26.75		6194		26.75		9.82

				Average		50609.83		37.89		55946.50		37.89		9.13

		mad						Samsung				TML-1

				4		24092		45.57		26043		45.57		7.49

				5		21442		44.89		23129		44.89		7.29

				7		15837		43.19		16994		43.19		6.81

				10		9950		40.86		10673		40.86		6.77

				15		4348		37.21		4680		37.21		7.08

				25		857		30.99		904		30.99		5.20

				Average		12754.33		40.45		13737.17		40.45		6.77
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		foreman						Samsung				TML-1

				4		158561		44.76		171780		44.76		7.70				Foreman		7.78

				5		141613		44.06		153063		44.06		7.48				Carphone		7.71

				7		106211		42.46		114213		42.46		7.01				Costguard		9.02

				10		70155		40.27		75311		40.27		6.85				News		7.40

				15		34855		36.91		37747		36.91		7.66				Hall		8.67

				25		9285		31.14		10317		31.14		10.00				Flower_SIF		12.67

				Average		86780.00		39.93		93738.50		39.93		7.78				Average		8.88

		carphone						Samsung				TML-1

				4		155440		44.56		169716		44.56		8.41

				5		134604		43.89		146997		43.89		8.43

				7		94236		42.41		102210		42.41		7.80

				10		60001		40.58		64795		40.58		7.40

				15		30530		37.66		32778		37.66		6.86

				25		7703		31.84		8315		31.84		7.36

				Average		80419.00		40.16		87468.50		40.16		7.71

		costguard						Samsung				TML-1

				4		261371		44.04		294168		44.04		11.15

				5		239792		43.24		267398		43.24		10.32

				7		189971		41.52		208887		41.52		9.06

				10		133971		39.07		145031		39.07		7.63

				15		70026		35.30		75420		35.30		7.15

				25		12904		28.58		14149		28.58		8.80

				Average		151339.17		38.63		167508.83		38.63		9.02

		news						Samsung				TML-1

				4		61929		45.77		67665		45.77		8.48

				5		54763		45.21		59655		45.21		8.20

				7		40762		43.81		44125		43.81		7.62

				10		27803		42.03		29931		42.03		7.11

				15		14923		39.35		15971		39.35		6.56

				25		4386		33.72		4686		33.72		6.40

				Average		34094.33		41.65		37005.50		41.65		7.40

		hall						Samsung				TML-1

				4		149734		45.09		162593		45.09		7.91

				5		128957		44.41		140197		44.41		8.02

				7		84079		42.82		91502		42.82		8.11

				10		44736		40.84		49953		40.84		10.44

				15		16481		38.27		18493		38.27		10.88

				25		2865		34.19		3069		34.19		6.65

				Average		71142.00		40.94		77634.50		40.94		8.67

		flower_sif						Samsung				TML-1

				4		323534		43.84		397246		43.84		18.56

				5		301566		43.00		365159		43.00		17.42

				7		257356		41.18		302428		41.18		14.90

				10		200711		38.49		225762		38.49		11.10

				15		124022		34.14		132726		34.14		6.56

				25		29968		25.78		32388		25.78		7.47

				Average		206192.83		37.74		242618.17		37.74		12.67

		flower_cif						Samsung				TML-1

				4		315440		44.11		370419		44.11		14.84

				5		291609		43.29		337960		43.29		13.71

				7		242823		41.49		274030		41.49		11.39

				10		181398		38.88		197855		38.88		8.32

				15		102501		34.70		108885		34.70		5.86

				25		22110		26.84		23681		26.84		6.63

				Average		192646.83		38.22		218805.00		38.22		10.13





		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Samsung

TML-1

Average bitrate [bits/frame]

Average PSNR [dB]

Foreman (CIF, 10Hz)

0

0

0

0

0

0

0

0

0

0

0

0



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Samsung

TML-1

Average bitrate [bits/frame]

Average PSNR [dB]

News (CIF, 10Hz)

0

0

0

0

0

0

0

0

0

0

0

0



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Samsung

TML-1

Average bitrate [bits/frame]

Average PSNR [dB]

Carphone (CIF, 10Hz)

0

0

0

0

0

0

0

0

0

0

0

0



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Samsung

TML-1

Average bitrate [bits/frame]

Average PSNR [dB]

Hall (CIF, 10Hz)

0

0

0

0

0

0

0

0

0

0

0

0



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Samsung

TML-1

Average bitrate [bits/frame]

Average PSNR [dB]

Costguard (CIF, 10Hz)

0

0

0

0

0

0

0

0

0

0

0

0



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Samsung

TML-1

Average bitrate [bits/frame]

Average PSNR [dB]

Flower Garden (CIF, 10Hz)

0

0

0

0

0

0

0

0

0

0

0

0



		0

		0

		0

		0

		0

		0



Sequences

Average total bitrate reduction [%]

CIF & SIF results (8.9%)




_1001335102.xls
Chart10

		25274		27859

		21176		23439

		13745		15518

		7916		9009

		3400		3665

		895		951



Samsung

TML-1

Average bitrate [bits/frame]

Average PSNR [dB]

Hall (QCIF, 10Hz)

45.3

45.3

44.72

44.72

43.18

43.18

41.27

41.27

38.8

38.8

34.03

34.03



qcif_figures

		





qcif_figures

		Container		Container

		Foreman		Foreman

		Hall		Hall

		News		News

		Silent		Silent



Average bitrate reduction [%]

Test sequences (QCIF, 10Hz)

Fig. 2: Average total bitrate reduction of Samsung algorithms over TML-1

Berlin version [9908]

Red Bank version [9910]

2.13

6.08

1.98

7.76

2.53

9.26

1.04

8.16

1.35

7.58



qcif_result

		25274		27859

		21176		23439

		13745		15518

		7916		9009

		3400		3665

		895		951



Samsung

TML-1

Average bitrate [bits/frame]

Average PSNR [dB]

Hall (QCIF, 10Hz)

45.3

45.3

44.72

44.72

43.18

43.18

41.27

41.27

38.8

38.8

34.03

34.03



		20440		21875

		17934		19186

		12808		13739

		7780		8335

		3338		3574

		703		728



Samsung

TML-1

Average bitrate [bits/frame]

Average PSNR [dB]

Container (QCIF, 10Hz)

45.02

45.02

44.32

44.32

42.54

42.54

40.35

40.35

37.24

37.24

31.58

31.58



		20533		22566

		18656		20421

		14293		15512

		9896		10665

		5372		5761

		1461		1554



Samsung

TML-1

Average bitrate [bits/frame]

Average PSNR [dB]

Silent Voice (QCIF, 10Hz)

44.97

44.97

44.22

44.22

42.44

42.44

40.72

40.72

38

38

32.36

32.36



		19108		21197

		17377		19192

		13686		14991

		9674		10509

		5375		5759

		1483		1583



Samsung

TML-1

Average bitrate [bits/frame]

Average PSNR [dB]

News (QCIF, 10Hz)

45.68

45.68

45.01

45.01

43.34

43.34

41.4

41.4

38.35

38.35

32.08

32.08



		40248		43851

		36650		39774

		28444		30720

		19342		20851

		10140		10951

		2882		3148



Samsung

TML-1

Average bitrate [bits/frame]

Average PSNR [dB]

Foreman (QCIF, 10Hz)

44.83

44.83

44.1

44.1

42.44

42.44

40.11

40.11

36.45

36.45

30.1

30.1



		77868		89479

		71725		81433

		59431		65906

		43961		47363

		24328		25966

		5170		5610



Samsung

TML-1

Average bitrate [bits/frame]

Average PSNR [dB]

Flower Garden (QCIF, 10Hz)

44.05

44.05

43.22

43.22

41.41

41.41

38.77

38.77

34.57

34.57

26.72

26.72



		20440		21875

		17934		19186

		12808		13739

		7780		8335

		3338		3574

		703		728



Samsung

TML-1

Average bitrate [bits/frame]

Average PSNR [dB]

Container (QCIF, 10Hz)

45.02

45.02

44.32

44.32

42.54

42.54

40.35

40.35

37.24

37.24

31.58

31.58



		82572		97553

		76694		89666

		64190		73252

		48811		53961

		28418		30649

		7595		8183



Samsung

TML-1

Average bitrate [bits/frame]

Average PSNR [dB]

Stefan, (QCIF, 10Hz)

44.53

44.53

43.73

43.73

41.94

41.94

39.34

39.34

35.11

35.11

27.41

27.41



		carphone						Samsung				TML-1								Container				Foreman				Hall				News				Silent

				4		36184		45.40		39552		45.40		8.52				Qstep		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current

				5		32195		44.76		35661		44.76		9.72				4		2.17		6.56		1.53		8.22		2.39		9.28		1.29		9.86		1.54		9.01

				7		25137		43.15		27564		43.15		8.81				5		2.25		6.52		1.62		7.85		2.68		9.65		1.14		9.46		1.48		8.64

				10		17621		40.92		19096		40.92		7.72				7		2.52		6.77		1.65		7.41		3.46		11.43		1.13		8.70		1.33		7.86

				15		9419		37.21		10113		37.21		6.86				10		2.84		6.67		1.79		7.24		3.71		12.13		1.09		7.95		1.27		7.22

				25		2263		30.45		2431		30.45		6.92				15		2.19		6.60		1.97		7.40		1.94		7.25		0.81		6.66		1.08		6.75

				Average		20469.83		40.32		22402.83		40.32		8.09				25		0.78		3.35		3.29		8.45		1.02		5.80		0.80		6.34		1.42		5.98

																		Average		2.13		6.08		1.98		7.76		2.53		9.26		1.04		8.16		1.35		7.58

		flow						Samsung				TML-1

				4		77868		44.05		89479		44.05		12.98

				5		71725		43.22		81433		43.22		11.92

				7		59431		41.41		65906		41.41		9.82

				10		43961		38.77		47363		38.77		7.18

				15		24328		34.57		25966		34.57		6.31

				25		5170		26.72		5610		26.72		7.84												Berlin version [9908]		Red Bank version [9910]

				Average		47080.50		38.12		52626.17		38.12		9.34						Container		6.08		Container		2.13		6.08

																				Hall		9.26		Foreman		1.98		7.76

		stefan						Samsung				TML-1								Foreman		7.76		Hall		2.53		9.26

				4		82572		44.53		97553		44.53		15.36						News		8.16		News		1.04		8.16

				5		76694		43.73		89666		43.73		14.47						Silent		7.58		Silent		1.35		7.58

				7		64190		41.94		73252		41.94		12.37						Stefan		11.03		Average		1.806		7.768

				10		48811		39.34		53961		39.34		9.54						Flow		9.34

				15		28418		35.11		30649		35.11		7.28						Carphone		8.09

				25		7595		27.41		8183		27.41		7.18						Average		8.41

				Average		51380.00		38.68		58877.33		38.68		11.03

		silent						Samsung				TML-1

				4		20533		44.97		22566		44.97		9.01

				5		18656		44.22		20421		44.22		8.64

				7		14293		42.44		15512		42.44		7.86

				10		9896		40.72		10665		40.72		7.22

				15		5372		38.00		5761		38.00		6.75

				25		1461		32.36		1554		32.36		5.98

				Average		11701.83		40.45		12746.50		40.45		7.58

		news						Samsung				TML-1

				4		19108		45.68		21197		45.68		9.86

				5		17377		45.01		19192		45.01		9.46

				7		13686		43.34		14991		43.34		8.70

				10		9674		41.40		10509		41.40		7.95

				15		5375		38.35		5759		38.35		6.66

				25		1483		32.08		1583		32.08		6.34

				Average		11117.17		40.98		12205.17		40.98		8.16

		hall						Samsung				TML-1

				4		25274		45.30		27859		45.30		9.28

				5		21176		44.72		23439		44.72		9.65

				7		13745		43.18		15518		43.18		11.43

				10		7916		41.27		9009		41.27		12.13

				15		3400		38.80		3665		38.80		7.25

				25		895		34.03		951		34.03		5.80

				Average		12067.67		41.22		13406.83		41.22		9.26

		foreman						Samsung				TML-1

				4		40248		44.83		43851		44.83		8.22

				5		36650		44.10		39774		44.10		7.85

				7		28444		42.44		30720		42.44		7.41

				10		19342		40.11		20851		40.11		7.24

				15		10140		36.45		10951		36.45		7.40

				25		2882		30.10		3148		30.10		8.45

				Average		22951.00		39.67		24882.50		39.67		7.76

		container						Samsung				TML-1

				4		20440		45.02		21875		45.02		6.56

				5		17934		44.32		19186		44.32		6.52

				7		12808		42.54		13739		42.54		6.77

				10		7780		40.35		8335		40.35		6.67

				15		3338		37.24		3574		37.24		6.60

				25		703		31.58		728		31.58		3.35

				Average		10500.50		40.18		11239.50		40.18		6.08
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Fig. 2: Average total bitrate reduction of Samsung algorithms over TML-1
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		carphone						Samsung				TML-1								Container				Foreman				Hall				News				Silent

				4		36184		45.40		39552		45.40		8.52				Qstep		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current

				5		32195		44.76		35661		44.76		9.72				4		2.17		6.56		1.53		8.22		2.39		9.28		1.29		9.86		1.54		9.01

				7		25137		43.15		27564		43.15		8.81				5		2.25		6.52		1.62		7.85		2.68		9.65		1.14		9.46		1.48		8.64

				10		17621		40.92		19096		40.92		7.72				7		2.52		6.77		1.65		7.41		3.46		11.43		1.13		8.70		1.33		7.86

				15		9419		37.21		10113		37.21		6.86				10		2.84		6.67		1.79		7.24		3.71		12.13		1.09		7.95		1.27		7.22

				25		2263		30.45		2431		30.45		6.92				15		2.19		6.60		1.97		7.40		1.94		7.25		0.81		6.66		1.08		6.75

				Average		20469.83		40.32		22402.83		40.32		8.09				25		0.78		3.35		3.29		8.45		1.02		5.80		0.80		6.34		1.42		5.98

																		Average		2.13		6.08		1.98		7.76		2.53		9.26		1.04		8.16		1.35		7.58

		flow						Samsung				TML-1

				4		77868		44.05		89479		44.05		12.98

				5		71725		43.22		81433		43.22		11.92

				7		59431		41.41		65906		41.41		9.82

				10		43961		38.77		47363		38.77		7.18

				15		24328		34.57		25966		34.57		6.31

				25		5170		26.72		5610		26.72		7.84												Berlin version [9908]		Red Bank version [9910]

				Average		47080.50		38.12		52626.17		38.12		9.34						Container		6.08		Container		2.13		6.08

																				Hall		9.26		Foreman		1.98		7.76

		stefan						Samsung				TML-1								Foreman		7.76		Hall		2.53		9.26

				4		82572		44.53		97553		44.53		15.36						News		8.16		News		1.04		8.16

				5		76694		43.73		89666		43.73		14.47						Silent		7.58		Silent		1.35		7.58

				7		64190		41.94		73252		41.94		12.37						Stefan		11.03		Average		1.806		7.768

				10		48811		39.34		53961		39.34		9.54						Flow		9.34

				15		28418		35.11		30649		35.11		7.28						Carphone		8.09

				25		7595		27.41		8183		27.41		7.18						Average		8.41

				Average		51380.00		38.68		58877.33		38.68		11.03

		silent						Samsung				TML-1

				4		20533		44.97		22566		44.97		9.01

				5		18656		44.22		20421		44.22		8.64

				7		14293		42.44		15512		42.44		7.86

				10		9896		40.72		10665		40.72		7.22

				15		5372		38.00		5761		38.00		6.75

				25		1461		32.36		1554		32.36		5.98

				Average		11701.83		40.45		12746.50		40.45		7.58

		news						Samsung				TML-1

				4		19108		45.68		21197		45.68		9.86

				5		17377		45.01		19192		45.01		9.46

				7		13686		43.34		14991		43.34		8.70

				10		9674		41.40		10509		41.40		7.95

				15		5375		38.35		5759		38.35		6.66

				25		1483		32.08		1583		32.08		6.34

				Average		11117.17		40.98		12205.17		40.98		8.16

		hall						Samsung				TML-1

				4		25274		45.30		27859		45.30		9.28

				5		21176		44.72		23439		44.72		9.65

				7		13745		43.18		15518		43.18		11.43

				10		7916		41.27		9009		41.27		12.13

				15		3400		38.80		3665		38.80		7.25

				25		895		34.03		951		34.03		5.80

				Average		12067.67		41.22		13406.83		41.22		9.26

		foreman						Samsung				TML-1

				4		40248		44.83		43851		44.83		8.22

				5		36650		44.10		39774		44.10		7.85

				7		28444		42.44		30720		42.44		7.41

				10		19342		40.11		20851		40.11		7.24

				15		10140		36.45		10951		36.45		7.40

				25		2882		30.10		3148		30.10		8.45

				Average		22951.00		39.67		24882.50		39.67		7.76

		container						Samsung				TML-1

				4		20440		45.02		21875		45.02		6.56

				5		17934		44.32		19186		44.32		6.52

				7		12808		42.54		13739		42.54		6.77

				10		7780		40.35		8335		40.35		6.67

				15		3338		37.24		3574		37.24		6.60

				25		703		31.58		728		31.58		3.35

				Average		10500.50		40.18		11239.50		40.18		6.08
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Fig. 2: Average total bitrate reduction of Samsung algorithms over TML-1
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		carphone						Samsung				TML-1								Container				Foreman				Hall				News				Silent

				4		36184		45.40		39552		45.40		8.52				Qstep		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current

				5		32195		44.76		35661		44.76		9.72				4		2.17		6.56		1.53		8.22		2.39		9.28		1.29		9.86		1.54		9.01

				7		25137		43.15		27564		43.15		8.81				5		2.25		6.52		1.62		7.85		2.68		9.65		1.14		9.46		1.48		8.64

				10		17621		40.92		19096		40.92		7.72				7		2.52		6.77		1.65		7.41		3.46		11.43		1.13		8.70		1.33		7.86

				15		9419		37.21		10113		37.21		6.86				10		2.84		6.67		1.79		7.24		3.71		12.13		1.09		7.95		1.27		7.22

				25		2263		30.45		2431		30.45		6.92				15		2.19		6.60		1.97		7.40		1.94		7.25		0.81		6.66		1.08		6.75

				Average		20469.83		40.32		22402.83		40.32		8.09				25		0.78		3.35		3.29		8.45		1.02		5.80		0.80		6.34		1.42		5.98

																		Average		2.13		6.08		1.98		7.76		2.53		9.26		1.04		8.16		1.35		7.58

		flow						Samsung				TML-1

				4		77868		44.05		89479		44.05		12.98

				5		71725		43.22		81433		43.22		11.92

				7		59431		41.41		65906		41.41		9.82

				10		43961		38.77		47363		38.77		7.18

				15		24328		34.57		25966		34.57		6.31

				25		5170		26.72		5610		26.72		7.84												Berlin version [9908]		Red Bank version [9910]

				Average		47080.50		38.12		52626.17		38.12		9.34						Container		6.08		Container		2.13		6.08

																				Hall		9.26		Foreman		1.98		7.76

		stefan						Samsung				TML-1								Foreman		7.76		Hall		2.53		9.26

				4		82572		44.53		97553		44.53		15.36						News		8.16		News		1.04		8.16

				5		76694		43.73		89666		43.73		14.47						Silent		7.58		Silent		1.35		7.58

				7		64190		41.94		73252		41.94		12.37						Stefan		11.03		Average		1.806		7.768

				10		48811		39.34		53961		39.34		9.54						Flow		9.34

				15		28418		35.11		30649		35.11		7.28						Carphone		8.09

				25		7595		27.41		8183		27.41		7.18						Average		8.41

				Average		51380.00		38.68		58877.33		38.68		11.03

		silent						Samsung				TML-1

				4		20533		44.97		22566		44.97		9.01

				5		18656		44.22		20421		44.22		8.64

				7		14293		42.44		15512		42.44		7.86

				10		9896		40.72		10665		40.72		7.22

				15		5372		38.00		5761		38.00		6.75

				25		1461		32.36		1554		32.36		5.98

				Average		11701.83		40.45		12746.50		40.45		7.58

		news						Samsung				TML-1

				4		19108		45.68		21197		45.68		9.86

				5		17377		45.01		19192		45.01		9.46

				7		13686		43.34		14991		43.34		8.70

				10		9674		41.40		10509		41.40		7.95

				15		5375		38.35		5759		38.35		6.66

				25		1483		32.08		1583		32.08		6.34

				Average		11117.17		40.98		12205.17		40.98		8.16

		hall						Samsung				TML-1

				4		25274		45.30		27859		45.30		9.28

				5		21176		44.72		23439		44.72		9.65

				7		13745		43.18		15518		43.18		11.43

				10		7916		41.27		9009		41.27		12.13

				15		3400		38.80		3665		38.80		7.25

				25		895		34.03		951		34.03		5.80

				Average		12067.67		41.22		13406.83		41.22		9.26

		foreman						Samsung				TML-1

				4		40248		44.83		43851		44.83		8.22

				5		36650		44.10		39774		44.10		7.85

				7		28444		42.44		30720		42.44		7.41

				10		19342		40.11		20851		40.11		7.24

				15		10140		36.45		10951		36.45		7.40

				25		2882		30.10		3148		30.10		8.45

				Average		22951.00		39.67		24882.50		39.67		7.76

		container						Samsung				TML-1

				4		20440		45.02		21875		45.02		6.56

				5		17934		44.32		19186		44.32		6.52

				7		12808		42.54		13739		42.54		6.77

				10		7780		40.35		8335		40.35		6.67

				15		3338		37.24		3574		37.24		6.60

				25		703		31.58		728		31.58		3.35

				Average		10500.50		40.18		11239.50		40.18		6.08
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Fig. 2: Average total bitrate reduction of Samsung algorithms over TML-1
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		carphone						Samsung				TML-1								Container				Foreman				Hall				News				Silent

				4		36184		45.40		39552		45.40		8.52				Qstep		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current

				5		32195		44.76		35661		44.76		9.72				4		2.17		6.56		1.53		8.22		2.39		9.28		1.29		9.86		1.54		9.01

				7		25137		43.15		27564		43.15		8.81				5		2.25		6.52		1.62		7.85		2.68		9.65		1.14		9.46		1.48		8.64

				10		17621		40.92		19096		40.92		7.72				7		2.52		6.77		1.65		7.41		3.46		11.43		1.13		8.70		1.33		7.86

				15		9419		37.21		10113		37.21		6.86				10		2.84		6.67		1.79		7.24		3.71		12.13		1.09		7.95		1.27		7.22

				25		2263		30.45		2431		30.45		6.92				15		2.19		6.60		1.97		7.40		1.94		7.25		0.81		6.66		1.08		6.75

				Average		20469.83		40.32		22402.83		40.32		8.09				25		0.78		3.35		3.29		8.45		1.02		5.80		0.80		6.34		1.42		5.98

																		Average		2.13		6.08		1.98		7.76		2.53		9.26		1.04		8.16		1.35		7.58

		flow						Samsung				TML-1

				4		77868		44.05		89479		44.05		12.98

				5		71725		43.22		81433		43.22		11.92

				7		59431		41.41		65906		41.41		9.82

				10		43961		38.77		47363		38.77		7.18

				15		24328		34.57		25966		34.57		6.31

				25		5170		26.72		5610		26.72		7.84												Berlin version [9908]		Red Bank version [9910]

				Average		47080.50		38.12		52626.17		38.12		9.34						Container		6.08		Container		2.13		6.08

																				Hall		9.26		Foreman		1.98		7.76

		stefan						Samsung				TML-1								Foreman		7.76		Hall		2.53		9.26

				4		82572		44.53		97553		44.53		15.36						News		8.16		News		1.04		8.16

				5		76694		43.73		89666		43.73		14.47						Silent		7.58		Silent		1.35		7.58

				7		64190		41.94		73252		41.94		12.37						Stefan		11.03		Average		1.806		7.768

				10		48811		39.34		53961		39.34		9.54						Flow		9.34

				15		28418		35.11		30649		35.11		7.28						Carphone		8.09

				25		7595		27.41		8183		27.41		7.18						Average		8.41

				Average		51380.00		38.68		58877.33		38.68		11.03

		silent						Samsung				TML-1

				4		20533		44.97		22566		44.97		9.01

				5		18656		44.22		20421		44.22		8.64

				7		14293		42.44		15512		42.44		7.86

				10		9896		40.72		10665		40.72		7.22

				15		5372		38.00		5761		38.00		6.75

				25		1461		32.36		1554		32.36		5.98

				Average		11701.83		40.45		12746.50		40.45		7.58

		news						Samsung				TML-1

				4		19108		45.68		21197		45.68		9.86

				5		17377		45.01		19192		45.01		9.46

				7		13686		43.34		14991		43.34		8.70

				10		9674		41.40		10509		41.40		7.95

				15		5375		38.35		5759		38.35		6.66

				25		1483		32.08		1583		32.08		6.34

				Average		11117.17		40.98		12205.17		40.98		8.16

		hall						Samsung				TML-1

				4		25274		45.30		27859		45.30		9.28

				5		21176		44.72		23439		44.72		9.65

				7		13745		43.18		15518		43.18		11.43

				10		7916		41.27		9009		41.27		12.13

				15		3400		38.80		3665		38.80		7.25

				25		895		34.03		951		34.03		5.80

				Average		12067.67		41.22		13406.83		41.22		9.26

		foreman						Samsung				TML-1

				4		40248		44.83		43851		44.83		8.22

				5		36650		44.10		39774		44.10		7.85

				7		28444		42.44		30720		42.44		7.41

				10		19342		40.11		20851		40.11		7.24

				15		10140		36.45		10951		36.45		7.40

				25		2882		30.10		3148		30.10		8.45

				Average		22951.00		39.67		24882.50		39.67		7.76

		container						Samsung				TML-1

				4		20440		45.02		21875		45.02		6.56

				5		17934		44.32		19186		44.32		6.52

				7		12808		42.54		13739		42.54		6.77

				10		7780		40.35		8335		40.35		6.67

				15		3338		37.24		3574		37.24		6.60

				25		703		31.58		728		31.58		3.35

				Average		10500.50		40.18		11239.50		40.18		6.08
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		carphone						Samsung				TML-1								Container				Foreman				Hall				News				Silent

				4		36184		45.40		39552		45.40		8.52				Qstep		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current

				5		32195		44.76		35661		44.76		9.72				4		2.17		6.56		1.53		8.22		2.39		9.28		1.29		9.86		1.54		9.01

				7		25137		43.15		27564		43.15		8.81				5		2.25		6.52		1.62		7.85		2.68		9.65		1.14		9.46		1.48		8.64

				10		17621		40.92		19096		40.92		7.72				7		2.52		6.77		1.65		7.41		3.46		11.43		1.13		8.70		1.33		7.86

				15		9419		37.21		10113		37.21		6.86				10		2.84		6.67		1.79		7.24		3.71		12.13		1.09		7.95		1.27		7.22

				25		2263		30.45		2431		30.45		6.92				15		2.19		6.60		1.97		7.40		1.94		7.25		0.81		6.66		1.08		6.75

				Average		20469.83		40.32		22402.83		40.32		8.09				25		0.78		3.35		3.29		8.45		1.02		5.80		0.80		6.34		1.42		5.98

																		Average		2.13		6.08		1.98		7.76		2.53		9.26		1.04		8.16		1.35		7.58

		flow						Samsung				TML-1

				4		77868		44.05		89479		44.05		12.98

				5		71725		43.22		81433		43.22		11.92

				7		59431		41.41		65906		41.41		9.82

				10		43961		38.77		47363		38.77		7.18

				15		24328		34.57		25966		34.57		6.31

				25		5170		26.72		5610		26.72		7.84												Berlin version [9908]		Red Bank version [9910]

				Average		47080.50		38.12		52626.17		38.12		9.34						Container		6.08		Container		2.13		6.08

																				Hall		9.26		Foreman		1.98		7.76

		stefan						Samsung				TML-1								Foreman		7.76		Hall		2.53		9.26

				4		82572		44.53		97553		44.53		15.36						News		8.16		News		1.04		8.16

				5		76694		43.73		89666		43.73		14.47						Silent		7.58		Silent		1.35		7.58

				7		64190		41.94		73252		41.94		12.37						Stefan		11.03		Average		1.806		7.768

				10		48811		39.34		53961		39.34		9.54						Flow		9.34

				15		28418		35.11		30649		35.11		7.28						Carphone		8.09

				25		7595		27.41		8183		27.41		7.18						Average		8.41

				Average		51380.00		38.68		58877.33		38.68		11.03

		silent						Samsung				TML-1

				4		20533		44.97		22566		44.97		9.01

				5		18656		44.22		20421		44.22		8.64

				7		14293		42.44		15512		42.44		7.86

				10		9896		40.72		10665		40.72		7.22

				15		5372		38.00		5761		38.00		6.75

				25		1461		32.36		1554		32.36		5.98

				Average		11701.83		40.45		12746.50		40.45		7.58

		news						Samsung				TML-1

				4		19108		45.68		21197		45.68		9.86

				5		17377		45.01		19192		45.01		9.46

				7		13686		43.34		14991		43.34		8.70

				10		9674		41.40		10509		41.40		7.95

				15		5375		38.35		5759		38.35		6.66

				25		1483		32.08		1583		32.08		6.34

				Average		11117.17		40.98		12205.17		40.98		8.16

		hall						Samsung				TML-1

				4		25274		45.30		27859		45.30		9.28

				5		21176		44.72		23439		44.72		9.65

				7		13745		43.18		15518		43.18		11.43

				10		7916		41.27		9009		41.27		12.13

				15		3400		38.80		3665		38.80		7.25

				25		895		34.03		951		34.03		5.80

				Average		12067.67		41.22		13406.83		41.22		9.26

		foreman						Samsung				TML-1

				4		40248		44.83		43851		44.83		8.22

				5		36650		44.10		39774		44.10		7.85

				7		28444		42.44		30720		42.44		7.41

				10		19342		40.11		20851		40.11		7.24

				15		10140		36.45		10951		36.45		7.40

				25		2882		30.10		3148		30.10		8.45

				Average		22951.00		39.67		24882.50		39.67		7.76

		container						Samsung				TML-1

				4		20440		45.02		21875		45.02		6.56

				5		17934		44.32		19186		44.32		6.52

				7		12808		42.54		13739		42.54		6.77

				10		7780		40.35		8335		40.35		6.67

				15		3338		37.24		3574		37.24		6.60

				25		703		31.58		728		31.58		3.35

				Average		10500.50		40.18		11239.50		40.18		6.08





		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Samsung

TML-1

Average bitrate [bits/frame]

Average PSNR [dB]

Foreman (QCIF, 10Hz)

0

0

0

0

0

0

0

0

0

0

0

0




_1001335015.xls
Chart11

		261371		294168

		239792		267398

		189971		208887

		133971		145031

		70026		75420

		12904		14149



Samsung

TML-1

Average bitrate [bits/frame]

Average PSNR [dB]

Costguard (CIF)

44.04

44.04

43.24

43.24

41.52

41.52

39.07

39.07

35.3

35.3

28.58

28.58



qcif_figures

		





qcif_figures

		Container		Container

		Foreman		Foreman

		Hall		Hall

		News		News

		Silent		Silent



Average bitrate reduction [%]

Test sequences (QCIF, 10Hz)

Fig. 2: Average total bitrate reduction of Samsung algorithms over TML-1

Berlin version [9908]

Red Bank version [9910]

2.13

6.08

1.98

7.76

2.53

9.26

1.04

8.16

1.35

7.58



qcif_result

		25274		27859

		21176		23439

		13745		15518

		7916		9009

		3400		3665

		895		951



Samsung

TML-1

Average bitrate [bits/frame]

Average PSNR [dB]

Hall (QCIF, 10Hz)

45.3

45.3

44.72

44.72

43.18

43.18

41.27

41.27

38.8

38.8

34.03

34.03



cif_result

		20440		21875

		17934		19186

		12808		13739

		7780		8335

		3338		3574

		703		728



Samsung

TML-1

Average bitrate [bits/frame]

Average PSNR [dB]

Container (QCIF, 10Hz)

45.02

45.02

44.32

44.32

42.54

42.54

40.35

40.35

37.24

37.24

31.58

31.58



		20533		22566

		18656		20421

		14293		15512

		9896		10665

		5372		5761

		1461		1554



Samsung

TML-1

Average bitrate [bits/frame]

Average PSNR [dB]

Silent Voice (QCIF, 10Hz)

44.97

44.97

44.22

44.22

42.44

42.44

40.72

40.72

38

38

32.36

32.36



		19108		21197

		17377		19192

		13686		14991

		9674		10509

		5375		5759

		1483		1583



Samsung

TML-1

Average bitrate [bits/frame]

Average PSNR [dB]

News (QCIF, 10Hz)

45.68

45.68

45.01

45.01

43.34

43.34

41.4

41.4

38.35

38.35

32.08

32.08



		40248		43851

		36650		39774

		28444		30720

		19342		20851

		10140		10951

		2882		3148



Samsung

TML-1

Average bitrate [bits/frame]

Average PSNR [dB]

Foreman (QCIF, 10Hz)

44.83

44.83

44.1

44.1

42.44

42.44

40.11

40.11

36.45

36.45

30.1

30.1



		77868		89479

		71725		81433

		59431		65906

		43961		47363

		24328		25966

		5170		5610



Samsung

TML-1

Average bitrate [bits/frame]

Average PSNR [dB]

Flower Garden (QCIF, 10Hz)

44.05

44.05

43.22

43.22

41.41

41.41

38.77

38.77

34.57

34.57

26.72

26.72



		36184		39552

		32195		35661

		25137		27564

		17621		19096

		9419		10113

		2263		2431



Samsung

TML-1

Average bitrate [bits/frame]

Average PSNR [dB]

Carphone (QCIF, 10Hz)

45.4

45.4

44.76

44.76

43.15

43.15

40.92

40.92

37.21

37.21

30.45

30.45



		82572		97553

		76694		89666

		64190		73252

		48811		53961

		28418		30649

		7595		8183



Samsung

TML-1

Average bitrate [bits/frame]

Average PSNR [dB]

Stefan, (QCIF, 10Hz)

44.53

44.53

43.73

43.73

41.94

41.94

39.34

39.34

35.11

35.11

27.41

27.41



		24092		26043

		21442		23129

		15837		16994

		9950		10673

		4348		4680

		857		904



Samsung

TML-1

Average bitrate [bits/frame]

Average PSNR [dB]

MAD (QCIF, 10Hz)

45.57

45.57

44.89

44.89

43.19

43.19

40.86

40.86

37.21

37.21

30.99

30.99



		51437		56651

		46661		51035

		36170		39099

		24258		26117

		11415		12390

		1960		2119



Samsung

TML-1

Average bitrate [bits/frame]

Average PSNR [dB]

Costguard (QCIF, 10Hz)

44.14

44.14

43.37

43.37

41.65

41.65

39.21

39.21

35.45

35.45

29

29



		84676		95287

		77811		86789

		64058		70172

		46495		50204

		25033		27033

		5586		6194



Samsung

TML-1

Average bitrate [bits/frame]

Average PSNR [dB]

Mobile&Calendar (QCIF, 10Hz)

43.79

43.79

42.97

42.97

41.15

41.15

38.48

38.48

34.2

34.2

26.75

26.75



		carphone						Samsung				TML-1								Container				Foreman				Hall				News				Silent

				4		36184		45.40		39552		45.40		8.52				Qstep		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current

				5		32195		44.76		35661		44.76		9.72				4		2.17		6.56		1.53		8.22		2.39		9.28		1.29		9.86		1.54		9.01

				7		25137		43.15		27564		43.15		8.81				5		2.25		6.52		1.62		7.85		2.68		9.65		1.14		9.46		1.48		8.64

				10		17621		40.92		19096		40.92		7.72				7		2.52		6.77		1.65		7.41		3.46		11.43		1.13		8.70		1.33		7.86

				15		9419		37.21		10113		37.21		6.86				10		2.84		6.67		1.79		7.24		3.71		12.13		1.09		7.95		1.27		7.22

				25		2263		30.45		2431		30.45		6.92				15		2.19		6.60		1.97		7.40		1.94		7.25		0.81		6.66		1.08		6.75

				Average		20469.83		40.32		22402.83		40.32		8.09				25		0.78		3.35		3.29		8.45		1.02		5.80		0.80		6.34		1.42		5.98

																		Average		2.13		6.08		1.98		7.76		2.53		9.26		1.04		8.16		1.35		7.58

		flow						Samsung				TML-1

				4		77868		44.05		89479		44.05		12.98

				5		71725		43.22		81433		43.22		11.92

				7		59431		41.41		65906		41.41		9.82

				10		43961		38.77		47363		38.77		7.18

				15		24328		34.57		25966		34.57		6.31

				25		5170		26.72		5610		26.72		7.84												Berlin version [9908]		Red Bank version [9910]

				Average		47080.50		38.12		52626.17		38.12		9.34						Container		6.08		Container		2.13		6.08

																				Hall		9.26		Foreman		1.98		7.76

		stefan						Samsung				TML-1								Foreman		7.76		Hall		2.53		9.26

				4		82572		44.53		97553		44.53		15.36						News		8.16		News		1.04		8.16

				5		76694		43.73		89666		43.73		14.47						Silent		7.58		Silent		1.35		7.58

				7		64190		41.94		73252		41.94		12.37						Stefan		11.03		Average		1.806		7.768

				10		48811		39.34		53961		39.34		9.54						Flow		9.34

				15		28418		35.11		30649		35.11		7.28						Carphone		8.09

				25		7595		27.41		8183		27.41		7.18						Costguard		7.96

				Average		51380.00		38.68		58877.33		38.68		11.03						Mob&Cal		9.13

																				MAD		6.77

		silent						Samsung				TML-1								Average		8.29

				4		20533		44.97		22566		44.97		9.01

				5		18656		44.22		20421		44.22		8.64

				7		14293		42.44		15512		42.44		7.86

				10		9896		40.72		10665		40.72		7.22

				15		5372		38.00		5761		38.00		6.75

				25		1461		32.36		1554		32.36		5.98								Carphone		Container		Costguard		Foreman		Flower		Hall		MAD		Mob&Cal		News		Silent		Stefan		Average

				Average		11701.83		40.45		12746.50		40.45		7.58						4		8.52		6.56		9.20		8.22		12.98		9.28		7.49		11.14		9.86		9.01		15.36		9.78

																				5		9.72		6.52		8.57		7.85		11.92		9.65		7.29		10.34		9.46		8.64		14.47		9.49

		news						Samsung				TML-1								7		8.81		6.77		7.49		7.41		9.82		11.43		6.81		8.71		8.70		7.86		12.37		8.74

				4		19108		45.68		21197		45.68		9.86						10		7.72		6.67		7.12		7.24		7.18		12.13		6.77		7.39		7.95		7.22		9.54		7.90

				5		17377		45.01		19192		45.01		9.46						15		6.86		6.60		7.87		7.40		6.31		7.25		7.08		7.40		6.66		6.75		7.28		7.04

				7		13686		43.34		14991		43.34		8.70						25		6.92		3.35		7.49		8.45		7.84		5.80		5.20		9.82		6.34		5.98		7.18		6.76

				10		9674		41.40		10509		41.40		7.95						Average		8.09		6.08		7.96		7.76		9.34		9.26		6.77		9.13		8.16		7.58		11.03		8.29

				15		5375		38.35		5759		38.35		6.66

				25		1483		32.08		1583		32.08		6.34

				Average		11117.17		40.98		12205.17		40.98		8.16

		hall						Samsung				TML-1

				4		25274		45.30		27859		45.30		9.28

				5		21176		44.72		23439		44.72		9.65

				7		13745		43.18		15518		43.18		11.43

				10		7916		41.27		9009		41.27		12.13

				15		3400		38.80		3665		38.80		7.25

				25		895		34.03		951		34.03		5.80

				Average		12067.67		41.22		13406.83		41.22		9.26

		foreman						Samsung				TML-1

				4		40248		44.83		43851		44.83		8.22

				5		36650		44.10		39774		44.10		7.85

				7		28444		42.44		30720		42.44		7.41

				10		19342		40.11		20851		40.11		7.24

				15		10140		36.45		10951		36.45		7.40

				25		2882		30.10		3148		30.10		8.45

				Average		22951.00		39.67		24882.50		39.67		7.76

		container						Samsung				TML-1

				4		20440		45.02		21875		45.02		6.56

				5		17934		44.32		19186		44.32		6.52

				7		12808		42.54		13739		42.54		6.77

				10		7780		40.35		8335		40.35		6.67

				15		3338		37.24		3574		37.24		6.60

				25		703		31.58		728		31.58		3.35

				Average		10500.50		40.18		11239.50		40.18		6.08

		costguard						Samsung				TML-1

				4		51437		44.14		56651		44.14		9.20

				5		46661		43.37		51035		43.37		8.57

				7		36170		41.65		39099		41.65		7.49

				10		24258		39.21		26117		39.21		7.12

				15		11415		35.45		12390		35.45		7.87

				25		1960		29.00		2119		29.00		7.49

				Average		28650.17		38.80		31235.17		38.80		7.96

		mob&cal						Samsung				TML-1

				4		84676		43.79		95287		43.79		11.14

				5		77811		42.97		86789		42.97		10.34

				7		64058		41.15		70172		41.15		8.71

				10		46495		38.48		50204		38.48		7.39

				15		25033		34.20		27033		34.20		7.40

				25		5586		26.75		6194		26.75		9.82

				Average		50609.83		37.89		55946.50		37.89		9.13

		mad						Samsung				TML-1

				4		24092		45.57		26043		45.57		7.49

				5		21442		44.89		23129		44.89		7.29

				7		15837		43.19		16994		43.19		6.81

				10		9950		40.86		10673		40.86		6.77

				15		4348		37.21		4680		37.21		7.08

				25		857		30.99		904		30.99		5.20

				Average		12754.33		40.45		13737.17		40.45		6.77
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		foreman						Samsung				TML-1

				4		158561		44.76		171780		44.76		7.70				Foreman		7.78

				5		141613		44.06		153063		44.06		7.48				Carphone		7.71

				7		106211		42.46		114213		42.46		7.01				Costguard		9.02

				10		70155		40.27		75311		40.27		6.85				News		7.40

				15		34855		36.91		37747		36.91		7.66				Hall		8.67

				25		9285		31.14		10317		31.14		10.00				Flower_SIF		12.67

				Average		86780.00		39.93		93738.50		39.93		7.78				Average		8.88

		carphone						Samsung				TML-1

				4		155440		44.56		169716		44.56		8.41

				5		134604		43.89		146997		43.89		8.43

				7		94236		42.41		102210		42.41		7.80

				10		60001		40.58		64795		40.58		7.40

				15		30530		37.66		32778		37.66		6.86

				25		7703		31.84		8315		31.84		7.36

				Average		80419.00		40.16		87468.50		40.16		7.71

		costguard						Samsung				TML-1

				4		261371		44.04		294168		44.04		11.15

				5		239792		43.24		267398		43.24		10.32

				7		189971		41.52		208887		41.52		9.06

				10		133971		39.07		145031		39.07		7.63

				15		70026		35.30		75420		35.30		7.15

				25		12904		28.58		14149		28.58		8.80

				Average		151339.17		38.63		167508.83		38.63		9.02

		news						Samsung				TML-1

				4		61929		45.77		67665		45.77		8.48

				5		54763		45.21		59655		45.21		8.20

				7		40762		43.81		44125		43.81		7.62

				10		27803		42.03		29931		42.03		7.11

				15		14923		39.35		15971		39.35		6.56

				25		4386		33.72		4686		33.72		6.40

				Average		34094.33		41.65		37005.50		41.65		7.40

		hall						Samsung				TML-1

				4		149734		45.09		162593		45.09		7.91

				5		128957		44.41		140197		44.41		8.02

				7		84079		42.82		91502		42.82		8.11

				10		44736		40.84		49953		40.84		10.44

				15		16481		38.27		18493		38.27		10.88

				25		2865		34.19		3069		34.19		6.65

				Average		71142.00		40.94		77634.50		40.94		8.67

		flower_sif						Samsung				TML-1

				4		323534		43.84		397246		43.84		18.56

				5		301566		43.00		365159		43.00		17.42

				7		257356		41.18		302428		41.18		14.90

				10		200711		38.49		225762		38.49		11.10

				15		124022		34.14		132726		34.14		6.56

				25		29968		25.78		32388		25.78		7.47

				Average		206192.83		37.74		242618.17		37.74		12.67

		flower_cif						Samsung				TML-1

				4		315440		44.11		370419		44.11		14.84

				5		291609		43.29		337960		43.29		13.71

				7		242823		41.49		274030		41.49		11.39

				10		181398		38.88		197855		38.88		8.32

				15		102501		34.70		108885		34.70		5.86

				25		22110		26.84		23681		26.84		6.63

				Average		192646.83		38.22		218805.00		38.22		10.13
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Fig. 2: Average total bitrate reduction of Samsung algorithms over TML-1
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		carphone						Samsung				TML-1								Container				Foreman				Hall				News				Silent

				4		36184		45.40		39552		45.40		8.52				Qstep		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current

				5		32195		44.76		35661		44.76		9.72				4		2.17		6.56		1.53		8.22		2.39		9.28		1.29		9.86		1.54		9.01

				7		25137		43.15		27564		43.15		8.81				5		2.25		6.52		1.62		7.85		2.68		9.65		1.14		9.46		1.48		8.64

				10		17621		40.92		19096		40.92		7.72				7		2.52		6.77		1.65		7.41		3.46		11.43		1.13		8.70		1.33		7.86

				15		9419		37.21		10113		37.21		6.86				10		2.84		6.67		1.79		7.24		3.71		12.13		1.09		7.95		1.27		7.22

				25		2263		30.45		2431		30.45		6.92				15		2.19		6.60		1.97		7.40		1.94		7.25		0.81		6.66		1.08		6.75

				Average		20469.83		40.32		22402.83		40.32		8.09				25		0.78		3.35		3.29		8.45		1.02		5.80		0.80		6.34		1.42		5.98

																		Average		2.13		6.08		1.98		7.76		2.53		9.26		1.04		8.16		1.35		7.58

		flow						Samsung				TML-1

				4		77868		44.05		89479		44.05		12.98

				5		71725		43.22		81433		43.22		11.92

				7		59431		41.41		65906		41.41		9.82

				10		43961		38.77		47363		38.77		7.18

				15		24328		34.57		25966		34.57		6.31

				25		5170		26.72		5610		26.72		7.84												Berlin version [9908]		Red Bank version [9910]

				Average		47080.50		38.12		52626.17		38.12		9.34						Container		6.08		Container		2.13		6.08

																				Hall		9.26		Foreman		1.98		7.76

		stefan						Samsung				TML-1								Foreman		7.76		Hall		2.53		9.26

				4		82572		44.53		97553		44.53		15.36						News		8.16		News		1.04		8.16

				5		76694		43.73		89666		43.73		14.47						Silent		7.58		Silent		1.35		7.58

				7		64190		41.94		73252		41.94		12.37						Stefan		11.03		Average		1.806		7.768

				10		48811		39.34		53961		39.34		9.54						Flow		9.34

				15		28418		35.11		30649		35.11		7.28						Carphone		8.09

				25		7595		27.41		8183		27.41		7.18						Costguard		7.96

				Average		51380.00		38.68		58877.33		38.68		11.03						Mob&Cal		9.13

																				MAD		6.77

		silent						Samsung				TML-1								Average		8.29

				4		20533		44.97		22566		44.97		9.01

				5		18656		44.22		20421		44.22		8.64

				7		14293		42.44		15512		42.44		7.86

				10		9896		40.72		10665		40.72		7.22

				15		5372		38.00		5761		38.00		6.75

				25		1461		32.36		1554		32.36		5.98								Carphone		Container		Costguard		Foreman		Flower		Hall		MAD		Mob&Cal		News		Silent		Stefan		Average

				Average		11701.83		40.45		12746.50		40.45		7.58						4		8.52		6.56		9.20		8.22		12.98		9.28		7.49		11.14		9.86		9.01		15.36		9.78

																				5		9.72		6.52		8.57		7.85		11.92		9.65		7.29		10.34		9.46		8.64		14.47		9.49

		news						Samsung				TML-1								7		8.81		6.77		7.49		7.41		9.82		11.43		6.81		8.71		8.70		7.86		12.37		8.74

				4		19108		45.68		21197		45.68		9.86						10		7.72		6.67		7.12		7.24		7.18		12.13		6.77		7.39		7.95		7.22		9.54		7.90

				5		17377		45.01		19192		45.01		9.46						15		6.86		6.60		7.87		7.40		6.31		7.25		7.08		7.40		6.66		6.75		7.28		7.04

				7		13686		43.34		14991		43.34		8.70						25		6.92		3.35		7.49		8.45		7.84		5.80		5.20		9.82		6.34		5.98		7.18		6.76

				10		9674		41.40		10509		41.40		7.95						Average		8.09		6.08		7.96		7.76		9.34		9.26		6.77		9.13		8.16		7.58		11.03		8.29

				15		5375		38.35		5759		38.35		6.66

				25		1483		32.08		1583		32.08		6.34

				Average		11117.17		40.98		12205.17		40.98		8.16

		hall						Samsung				TML-1

				4		25274		45.30		27859		45.30		9.28

				5		21176		44.72		23439		44.72		9.65

				7		13745		43.18		15518		43.18		11.43

				10		7916		41.27		9009		41.27		12.13

				15		3400		38.80		3665		38.80		7.25

				25		895		34.03		951		34.03		5.80

				Average		12067.67		41.22		13406.83		41.22		9.26

		foreman						Samsung				TML-1

				4		40248		44.83		43851		44.83		8.22

				5		36650		44.10		39774		44.10		7.85

				7		28444		42.44		30720		42.44		7.41

				10		19342		40.11		20851		40.11		7.24

				15		10140		36.45		10951		36.45		7.40

				25		2882		30.10		3148		30.10		8.45

				Average		22951.00		39.67		24882.50		39.67		7.76

		container						Samsung				TML-1

				4		20440		45.02		21875		45.02		6.56

				5		17934		44.32		19186		44.32		6.52

				7		12808		42.54		13739		42.54		6.77

				10		7780		40.35		8335		40.35		6.67

				15		3338		37.24		3574		37.24		6.60

				25		703		31.58		728		31.58		3.35

				Average		10500.50		40.18		11239.50		40.18		6.08

		costguard						Samsung				TML-1

				4		51437		44.14		56651		44.14		9.20

				5		46661		43.37		51035		43.37		8.57

				7		36170		41.65		39099		41.65		7.49

				10		24258		39.21		26117		39.21		7.12

				15		11415		35.45		12390		35.45		7.87

				25		1960		29.00		2119		29.00		7.49

				Average		28650.17		38.80		31235.17		38.80		7.96

		mob&cal						Samsung				TML-1

				4		84676		43.79		95287		43.79		11.14

				5		77811		42.97		86789		42.97		10.34

				7		64058		41.15		70172		41.15		8.71

				10		46495		38.48		50204		38.48		7.39

				15		25033		34.20		27033		34.20		7.40

				25		5586		26.75		6194		26.75		9.82

				Average		50609.83		37.89		55946.50		37.89		9.13

		mad						Samsung				TML-1

				4		24092		45.57		26043		45.57		7.49

				5		21442		44.89		23129		44.89		7.29

				7		15837		43.19		16994		43.19		6.81

				10		9950		40.86		10673		40.86		6.77

				15		4348		37.21		4680		37.21		7.08

				25		857		30.99		904		30.99		5.20

				Average		12754.33		40.45		13737.17		40.45		6.77
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		foreman						Samsung				TML-1

				4		158561		44.76		171780		44.76		7.70				Foreman		7.78

				5		141613		44.06		153063		44.06		7.48				Carphone		7.71

				7		106211		42.46		114213		42.46		7.01				Costguard		9.02

				10		70155		40.27		75311		40.27		6.85				News		7.40

				15		34855		36.91		37747		36.91		7.66				Hall		8.67

				25		9285		31.14		10317		31.14		10.00				Flower_SIF		12.67

				Average		86780.00		39.93		93738.50		39.93		7.78				Average		8.88

		carphone						Samsung				TML-1

				4		155440		44.56		169716		44.56		8.41

				5		134604		43.89		146997		43.89		8.43

				7		94236		42.41		102210		42.41		7.80

				10		60001		40.58		64795		40.58		7.40

				15		30530		37.66		32778		37.66		6.86

				25		7703		31.84		8315		31.84		7.36

				Average		80419.00		40.16		87468.50		40.16		7.71

		costguard						Samsung				TML-1

				4		261371		44.04		294168		44.04		11.15

				5		239792		43.24		267398		43.24		10.32

				7		189971		41.52		208887		41.52		9.06

				10		133971		39.07		145031		39.07		7.63

				15		70026		35.30		75420		35.30		7.15

				25		12904		28.58		14149		28.58		8.80

				Average		151339.17		38.63		167508.83		38.63		9.02

		news						Samsung				TML-1

				4		61929		45.77		67665		45.77		8.48

				5		54763		45.21		59655		45.21		8.20

				7		40762		43.81		44125		43.81		7.62

				10		27803		42.03		29931		42.03		7.11

				15		14923		39.35		15971		39.35		6.56

				25		4386		33.72		4686		33.72		6.40

				Average		34094.33		41.65		37005.50		41.65		7.40

		hall						Samsung				TML-1

				4		149734		45.09		162593		45.09		7.91

				5		128957		44.41		140197		44.41		8.02

				7		84079		42.82		91502		42.82		8.11

				10		44736		40.84		49953		40.84		10.44

				15		16481		38.27		18493		38.27		10.88

				25		2865		34.19		3069		34.19		6.65

				Average		71142.00		40.94		77634.50		40.94		8.67

		flower_sif						Samsung				TML-1

				4		323534		43.84		397246		43.84		18.56

				5		301566		43.00		365159		43.00		17.42

				7		257356		41.18		302428		41.18		14.90

				10		200711		38.49		225762		38.49		11.10

				15		124022		34.14		132726		34.14		6.56

				25		29968		25.78		32388		25.78		7.47

				Average		206192.83		37.74		242618.17		37.74		12.67

		flower_cif						Samsung				TML-1

				4		315440		44.11		370419		44.11		14.84

				5		291609		43.29		337960		43.29		13.71

				7		242823		41.49		274030		41.49		11.39

				10		181398		38.88		197855		38.88		8.32

				15		102501		34.70		108885		34.70		5.86

				25		22110		26.84		23681		26.84		6.63

				Average		192646.83		38.22		218805.00		38.22		10.13
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Fig. 2: Average total bitrate reduction of Samsung algorithms over TML-1
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		carphone						Samsung				TML-1								Container				Foreman				Hall				News				Silent

				4		36184		45.40		39552		45.40		8.52				Qstep		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current

				5		32195		44.76		35661		44.76		9.72				4		2.17		6.56		1.53		8.22		2.39		9.28		1.29		9.86		1.54		9.01

				7		25137		43.15		27564		43.15		8.81				5		2.25		6.52		1.62		7.85		2.68		9.65		1.14		9.46		1.48		8.64

				10		17621		40.92		19096		40.92		7.72				7		2.52		6.77		1.65		7.41		3.46		11.43		1.13		8.70		1.33		7.86

				15		9419		37.21		10113		37.21		6.86				10		2.84		6.67		1.79		7.24		3.71		12.13		1.09		7.95		1.27		7.22

				25		2263		30.45		2431		30.45		6.92				15		2.19		6.60		1.97		7.40		1.94		7.25		0.81		6.66		1.08		6.75

				Average		20469.83		40.32		22402.83		40.32		8.09				25		0.78		3.35		3.29		8.45		1.02		5.80		0.80		6.34		1.42		5.98

																		Average		2.13		6.08		1.98		7.76		2.53		9.26		1.04		8.16		1.35		7.58

		flow						Samsung				TML-1

				4		77868		44.05		89479		44.05		12.98

				5		71725		43.22		81433		43.22		11.92

				7		59431		41.41		65906		41.41		9.82

				10		43961		38.77		47363		38.77		7.18

				15		24328		34.57		25966		34.57		6.31

				25		5170		26.72		5610		26.72		7.84												Berlin version [9908]		Red Bank version [9910]

				Average		47080.50		38.12		52626.17		38.12		9.34						Container		6.08		Container		2.13		6.08

																				Hall		9.26		Foreman		1.98		7.76

		stefan						Samsung				TML-1								Foreman		7.76		Hall		2.53		9.26

				4		82572		44.53		97553		44.53		15.36						News		8.16		News		1.04		8.16

				5		76694		43.73		89666		43.73		14.47						Silent		7.58		Silent		1.35		7.58

				7		64190		41.94		73252		41.94		12.37						Stefan		11.03		Average		1.806		7.768

				10		48811		39.34		53961		39.34		9.54						Flow		9.34

				15		28418		35.11		30649		35.11		7.28						Carphone		8.09

				25		7595		27.41		8183		27.41		7.18						Costguard		7.96

				Average		51380.00		38.68		58877.33		38.68		11.03						Mob&Cal		9.13

																				MAD		6.77

		silent						Samsung				TML-1								Average		8.29

				4		20533		44.97		22566		44.97		9.01

				5		18656		44.22		20421		44.22		8.64

				7		14293		42.44		15512		42.44		7.86

				10		9896		40.72		10665		40.72		7.22

				15		5372		38.00		5761		38.00		6.75

				25		1461		32.36		1554		32.36		5.98								Carphone		Container		Costguard		Foreman		Flower		Hall		MAD		Mob&Cal		News		Silent		Stefan		Average

				Average		11701.83		40.45		12746.50		40.45		7.58						4		8.52		6.56		9.20		8.22		12.98		9.28		7.49		11.14		9.86		9.01		15.36		9.78

																				5		9.72		6.52		8.57		7.85		11.92		9.65		7.29		10.34		9.46		8.64		14.47		9.49

		news						Samsung				TML-1								7		8.81		6.77		7.49		7.41		9.82		11.43		6.81		8.71		8.70		7.86		12.37		8.74

				4		19108		45.68		21197		45.68		9.86						10		7.72		6.67		7.12		7.24		7.18		12.13		6.77		7.39		7.95		7.22		9.54		7.90

				5		17377		45.01		19192		45.01		9.46						15		6.86		6.60		7.87		7.40		6.31		7.25		7.08		7.40		6.66		6.75		7.28		7.04

				7		13686		43.34		14991		43.34		8.70						25		6.92		3.35		7.49		8.45		7.84		5.80		5.20		9.82		6.34		5.98		7.18		6.76

				10		9674		41.40		10509		41.40		7.95						Average		8.09		6.08		7.96		7.76		9.34		9.26		6.77		9.13		8.16		7.58		11.03		8.29

				15		5375		38.35		5759		38.35		6.66

				25		1483		32.08		1583		32.08		6.34

				Average		11117.17		40.98		12205.17		40.98		8.16

		hall						Samsung				TML-1

				4		25274		45.30		27859		45.30		9.28

				5		21176		44.72		23439		44.72		9.65

				7		13745		43.18		15518		43.18		11.43

				10		7916		41.27		9009		41.27		12.13

				15		3400		38.80		3665		38.80		7.25

				25		895		34.03		951		34.03		5.80

				Average		12067.67		41.22		13406.83		41.22		9.26

		foreman						Samsung				TML-1

				4		40248		44.83		43851		44.83		8.22

				5		36650		44.10		39774		44.10		7.85

				7		28444		42.44		30720		42.44		7.41

				10		19342		40.11		20851		40.11		7.24

				15		10140		36.45		10951		36.45		7.40

				25		2882		30.10		3148		30.10		8.45

				Average		22951.00		39.67		24882.50		39.67		7.76

		container						Samsung				TML-1

				4		20440		45.02		21875		45.02		6.56

				5		17934		44.32		19186		44.32		6.52

				7		12808		42.54		13739		42.54		6.77

				10		7780		40.35		8335		40.35		6.67

				15		3338		37.24		3574		37.24		6.60

				25		703		31.58		728		31.58		3.35

				Average		10500.50		40.18		11239.50		40.18		6.08

		costguard						Samsung				TML-1

				4		51437		44.14		56651		44.14		9.20

				5		46661		43.37		51035		43.37		8.57

				7		36170		41.65		39099		41.65		7.49

				10		24258		39.21		26117		39.21		7.12

				15		11415		35.45		12390		35.45		7.87

				25		1960		29.00		2119		29.00		7.49

				Average		28650.17		38.80		31235.17		38.80		7.96

		mob&cal						Samsung				TML-1

				4		84676		43.79		95287		43.79		11.14

				5		77811		42.97		86789		42.97		10.34

				7		64058		41.15		70172		41.15		8.71

				10		46495		38.48		50204		38.48		7.39

				15		25033		34.20		27033		34.20		7.40

				25		5586		26.75		6194		26.75		9.82

				Average		50609.83		37.89		55946.50		37.89		9.13

		mad						Samsung				TML-1

				4		24092		45.57		26043		45.57		7.49

				5		21442		44.89		23129		44.89		7.29

				7		15837		43.19		16994		43.19		6.81

				10		9950		40.86		10673		40.86		6.77

				15		4348		37.21		4680		37.21		7.08

				25		857		30.99		904		30.99		5.20

				Average		12754.33		40.45		13737.17		40.45		6.77
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		foreman						Samsung				TML-1

				4		158561		44.76		171780		44.76		7.70				Foreman		7.78

				5		141613		44.06		153063		44.06		7.48				Carphone		7.71

				7		106211		42.46		114213		42.46		7.01				Costguard		9.02

				10		70155		40.27		75311		40.27		6.85				News		7.40

				15		34855		36.91		37747		36.91		7.66				Hall		8.67

				25		9285		31.14		10317		31.14		10.00				Flower_SIF		12.67

				Average		86780.00		39.93		93738.50		39.93		7.78				Average		8.88

		carphone						Samsung				TML-1

				4		155440		44.56		169716		44.56		8.41

				5		134604		43.89		146997		43.89		8.43

				7		94236		42.41		102210		42.41		7.80

				10		60001		40.58		64795		40.58		7.40

				15		30530		37.66		32778		37.66		6.86

				25		7703		31.84		8315		31.84		7.36

				Average		80419.00		40.16		87468.50		40.16		7.71

		costguard						Samsung				TML-1

				4		261371		44.04		294168		44.04		11.15

				5		239792		43.24		267398		43.24		10.32

				7		189971		41.52		208887		41.52		9.06

				10		133971		39.07		145031		39.07		7.63

				15		70026		35.30		75420		35.30		7.15

				25		12904		28.58		14149		28.58		8.80

				Average		151339.17		38.63		167508.83		38.63		9.02

		news						Samsung				TML-1

				4		61929		45.77		67665		45.77		8.48

				5		54763		45.21		59655		45.21		8.20

				7		40762		43.81		44125		43.81		7.62

				10		27803		42.03		29931		42.03		7.11

				15		14923		39.35		15971		39.35		6.56

				25		4386		33.72		4686		33.72		6.40

				Average		34094.33		41.65		37005.50		41.65		7.40

		hall						Samsung				TML-1

				4		149734		45.09		162593		45.09		7.91

				5		128957		44.41		140197		44.41		8.02

				7		84079		42.82		91502		42.82		8.11

				10		44736		40.84		49953		40.84		10.44

				15		16481		38.27		18493		38.27		10.88

				25		2865		34.19		3069		34.19		6.65

				Average		71142.00		40.94		77634.50		40.94		8.67

		flower_sif						Samsung				TML-1

				4		323534		43.84		397246		43.84		18.56

				5		301566		43.00		365159		43.00		17.42

				7		257356		41.18		302428		41.18		14.90

				10		200711		38.49		225762		38.49		11.10

				15		124022		34.14		132726		34.14		6.56

				25		29968		25.78		32388		25.78		7.47

				Average		206192.83		37.74		242618.17		37.74		12.67

		flower_cif						Samsung				TML-1

				4		315440		44.11		370419		44.11		14.84

				5		291609		43.29		337960		43.29		13.71

				7		242823		41.49		274030		41.49		11.39

				10		181398		38.88		197855		38.88		8.32

				15		102501		34.70		108885		34.70		5.86

				25		22110		26.84		23681		26.84		6.63

				Average		192646.83		38.22		218805.00		38.22		10.13





		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Samsung

TML-1

Average bitrate [bits/frame]

Average PSNR [dB]

Foreman (CIF, 10Hz)

0

0

0

0

0

0

0

0

0

0

0

0



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Samsung

TML-1

Average bitrate [bits/frame]

Average PSNR [dB]

News (CIF, 10Hz)

0

0

0

0

0

0

0

0

0

0

0

0



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Samsung

TML-1

Average bitrate [bits/frame]

Average PSNR [dB]

Carphone (CIF, 10Hz)

0

0

0

0

0

0

0

0

0

0

0

0



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Samsung

TML-1

Average bitrate [bits/frame]

Average PSNR [dB]

Hall (CIF, 10Hz)

0

0

0

0

0

0

0

0

0

0

0

0



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Samsung

TML-1

Average bitrate [bits/frame]

Average PSNR [dB]

Costguard (CIF, 10Hz)

0

0

0

0

0

0

0

0

0

0

0

0



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Samsung

TML-1

Average bitrate [bits/frame]

Average PSNR [dB]

Flower Garden (CIF, 10Hz)

0

0

0

0

0

0

0

0

0

0

0

0



		0

		0

		0

		0

		0

		0



Sequences

Average total bitrate reduction [%]

CIF & SIF results (8.9%)




_1001334912.xls
Chart10

		323534		397246

		301566		365159

		257356		302428

		200711		225762

		124022		132726

		29968		32388



Samsung

TML-1

Average bitrate [bits/frame]

Average PSNR [dB]

Flower Garden (SIFz)

43.84

43.84

43

43

41.18

41.18

38.49

38.49

34.14

34.14

25.78

25.78



qcif_figures

		





qcif_figures

		Container		Container

		Foreman		Foreman

		Hall		Hall

		News		News

		Silent		Silent



Average bitrate reduction [%]

Test sequences (QCIF, 10Hz)

Fig. 2: Average total bitrate reduction of Samsung algorithms over TML-1
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		carphone						Samsung				TML-1								Container				Foreman				Hall				News				Silent

				4		36184		45.40		39552		45.40		8.52				Qstep		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current

				5		32195		44.76		35661		44.76		9.72				4		2.17		6.56		1.53		8.22		2.39		9.28		1.29		9.86		1.54		9.01

				7		25137		43.15		27564		43.15		8.81				5		2.25		6.52		1.62		7.85		2.68		9.65		1.14		9.46		1.48		8.64

				10		17621		40.92		19096		40.92		7.72				7		2.52		6.77		1.65		7.41		3.46		11.43		1.13		8.70		1.33		7.86

				15		9419		37.21		10113		37.21		6.86				10		2.84		6.67		1.79		7.24		3.71		12.13		1.09		7.95		1.27		7.22

				25		2263		30.45		2431		30.45		6.92				15		2.19		6.60		1.97		7.40		1.94		7.25		0.81		6.66		1.08		6.75

				Average		20469.83		40.32		22402.83		40.32		8.09				25		0.78		3.35		3.29		8.45		1.02		5.80		0.80		6.34		1.42		5.98

																		Average		2.13		6.08		1.98		7.76		2.53		9.26		1.04		8.16		1.35		7.58

		flow						Samsung				TML-1

				4		77868		44.05		89479		44.05		12.98

				5		71725		43.22		81433		43.22		11.92

				7		59431		41.41		65906		41.41		9.82

				10		43961		38.77		47363		38.77		7.18

				15		24328		34.57		25966		34.57		6.31

				25		5170		26.72		5610		26.72		7.84												Berlin version [9908]		Red Bank version [9910]

				Average		47080.50		38.12		52626.17		38.12		9.34						Container		6.08		Container		2.13		6.08

																				Hall		9.26		Foreman		1.98		7.76

		stefan						Samsung				TML-1								Foreman		7.76		Hall		2.53		9.26

				4		82572		44.53		97553		44.53		15.36						News		8.16		News		1.04		8.16

				5		76694		43.73		89666		43.73		14.47						Silent		7.58		Silent		1.35		7.58

				7		64190		41.94		73252		41.94		12.37						Stefan		11.03		Average		1.806		7.768

				10		48811		39.34		53961		39.34		9.54						Flow		9.34

				15		28418		35.11		30649		35.11		7.28						Carphone		8.09

				25		7595		27.41		8183		27.41		7.18						Costguard		7.96

				Average		51380.00		38.68		58877.33		38.68		11.03						Mob&Cal		9.13

																				MAD		6.77

		silent						Samsung				TML-1								Average		8.29

				4		20533		44.97		22566		44.97		9.01

				5		18656		44.22		20421		44.22		8.64

				7		14293		42.44		15512		42.44		7.86

				10		9896		40.72		10665		40.72		7.22

				15		5372		38.00		5761		38.00		6.75

				25		1461		32.36		1554		32.36		5.98								Carphone		Container		Costguard		Foreman		Flower		Hall		MAD		Mob&Cal		News		Silent		Stefan		Average

				Average		11701.83		40.45		12746.50		40.45		7.58						4		8.52		6.56		9.20		8.22		12.98		9.28		7.49		11.14		9.86		9.01		15.36		9.78

																				5		9.72		6.52		8.57		7.85		11.92		9.65		7.29		10.34		9.46		8.64		14.47		9.49

		news						Samsung				TML-1								7		8.81		6.77		7.49		7.41		9.82		11.43		6.81		8.71		8.70		7.86		12.37		8.74

				4		19108		45.68		21197		45.68		9.86						10		7.72		6.67		7.12		7.24		7.18		12.13		6.77		7.39		7.95		7.22		9.54		7.90

				5		17377		45.01		19192		45.01		9.46						15		6.86		6.60		7.87		7.40		6.31		7.25		7.08		7.40		6.66		6.75		7.28		7.04

				7		13686		43.34		14991		43.34		8.70						25		6.92		3.35		7.49		8.45		7.84		5.80		5.20		9.82		6.34		5.98		7.18		6.76

				10		9674		41.40		10509		41.40		7.95						Average		8.09		6.08		7.96		7.76		9.34		9.26		6.77		9.13		8.16		7.58		11.03		8.29

				15		5375		38.35		5759		38.35		6.66

				25		1483		32.08		1583		32.08		6.34

				Average		11117.17		40.98		12205.17		40.98		8.16

		hall						Samsung				TML-1

				4		25274		45.30		27859		45.30		9.28

				5		21176		44.72		23439		44.72		9.65

				7		13745		43.18		15518		43.18		11.43

				10		7916		41.27		9009		41.27		12.13

				15		3400		38.80		3665		38.80		7.25

				25		895		34.03		951		34.03		5.80

				Average		12067.67		41.22		13406.83		41.22		9.26

		foreman						Samsung				TML-1

				4		40248		44.83		43851		44.83		8.22

				5		36650		44.10		39774		44.10		7.85

				7		28444		42.44		30720		42.44		7.41

				10		19342		40.11		20851		40.11		7.24

				15		10140		36.45		10951		36.45		7.40

				25		2882		30.10		3148		30.10		8.45

				Average		22951.00		39.67		24882.50		39.67		7.76

		container						Samsung				TML-1

				4		20440		45.02		21875		45.02		6.56

				5		17934		44.32		19186		44.32		6.52

				7		12808		42.54		13739		42.54		6.77

				10		7780		40.35		8335		40.35		6.67

				15		3338		37.24		3574		37.24		6.60

				25		703		31.58		728		31.58		3.35

				Average		10500.50		40.18		11239.50		40.18		6.08

		costguard						Samsung				TML-1

				4		51437		44.14		56651		44.14		9.20

				5		46661		43.37		51035		43.37		8.57

				7		36170		41.65		39099		41.65		7.49

				10		24258		39.21		26117		39.21		7.12

				15		11415		35.45		12390		35.45		7.87

				25		1960		29.00		2119		29.00		7.49

				Average		28650.17		38.80		31235.17		38.80		7.96

		mob&cal						Samsung				TML-1

				4		84676		43.79		95287		43.79		11.14

				5		77811		42.97		86789		42.97		10.34

				7		64058		41.15		70172		41.15		8.71

				10		46495		38.48		50204		38.48		7.39

				15		25033		34.20		27033		34.20		7.40

				25		5586		26.75		6194		26.75		9.82

				Average		50609.83		37.89		55946.50		37.89		9.13

		mad						Samsung				TML-1

				4		24092		45.57		26043		45.57		7.49

				5		21442		44.89		23129		44.89		7.29

				7		15837		43.19		16994		43.19		6.81

				10		9950		40.86		10673		40.86		6.77

				15		4348		37.21		4680		37.21		7.08

				25		857		30.99		904		30.99		5.20

				Average		12754.33		40.45		13737.17		40.45		6.77
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		foreman						Samsung				TML-1

				4		158561		44.76		171780		44.76		7.70				Foreman		7.78

				5		141613		44.06		153063		44.06		7.48				Carphone		7.71

				7		106211		42.46		114213		42.46		7.01				Costguard		9.02

				10		70155		40.27		75311		40.27		6.85				News		7.40

				15		34855		36.91		37747		36.91		7.66				Hall		8.67

				25		9285		31.14		10317		31.14		10.00				Flower_SIF		12.67

				Average		86780.00		39.93		93738.50		39.93		7.78				Average		8.88

		carphone						Samsung				TML-1

				4		155440		44.56		169716		44.56		8.41

				5		134604		43.89		146997		43.89		8.43

				7		94236		42.41		102210		42.41		7.80

				10		60001		40.58		64795		40.58		7.40

				15		30530		37.66		32778		37.66		6.86

				25		7703		31.84		8315		31.84		7.36

				Average		80419.00		40.16		87468.50		40.16		7.71

		costguard						Samsung				TML-1

				4		261371		44.04		294168		44.04		11.15

				5		239792		43.24		267398		43.24		10.32

				7		189971		41.52		208887		41.52		9.06

				10		133971		39.07		145031		39.07		7.63

				15		70026		35.30		75420		35.30		7.15

				25		12904		28.58		14149		28.58		8.80

				Average		151339.17		38.63		167508.83		38.63		9.02

		news						Samsung				TML-1

				4		61929		45.77		67665		45.77		8.48

				5		54763		45.21		59655		45.21		8.20

				7		40762		43.81		44125		43.81		7.62

				10		27803		42.03		29931		42.03		7.11

				15		14923		39.35		15971		39.35		6.56

				25		4386		33.72		4686		33.72		6.40

				Average		34094.33		41.65		37005.50		41.65		7.40

		hall						Samsung				TML-1

				4		149734		45.09		162593		45.09		7.91

				5		128957		44.41		140197		44.41		8.02

				7		84079		42.82		91502		42.82		8.11

				10		44736		40.84		49953		40.84		10.44

				15		16481		38.27		18493		38.27		10.88

				25		2865		34.19		3069		34.19		6.65

				Average		71142.00		40.94		77634.50		40.94		8.67

		flower_sif						Samsung				TML-1

				4		323534		43.84		397246		43.84		18.56

				5		301566		43.00		365159		43.00		17.42

				7		257356		41.18		302428		41.18		14.90

				10		200711		38.49		225762		38.49		11.10

				15		124022		34.14		132726		34.14		6.56

				25		29968		25.78		32388		25.78		7.47

				Average		206192.83		37.74		242618.17		37.74		12.67

		flower_cif						Samsung				TML-1

				4		315440		44.11		370419		44.11		14.84

				5		291609		43.29		337960		43.29		13.71

				7		242823		41.49		274030		41.49		11.39

				10		181398		38.88		197855		38.88		8.32

				15		102501		34.70		108885		34.70		5.86

				25		22110		26.84		23681		26.84		6.63

				Average		192646.83		38.22		218805.00		38.22		10.13
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Fig. 2: Average total bitrate reduction of Samsung algorithms over TML-1
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		carphone						Samsung				TML-1								Container				Foreman				Hall				News				Silent

				4		36184		45.40		39552		45.40		8.52				Qstep		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current

				5		32195		44.76		35661		44.76		9.72				4		2.17		6.56		1.53		8.22		2.39		9.28		1.29		9.86		1.54		9.01

				7		25137		43.15		27564		43.15		8.81				5		2.25		6.52		1.62		7.85		2.68		9.65		1.14		9.46		1.48		8.64

				10		17621		40.92		19096		40.92		7.72				7		2.52		6.77		1.65		7.41		3.46		11.43		1.13		8.70		1.33		7.86

				15		9419		37.21		10113		37.21		6.86				10		2.84		6.67		1.79		7.24		3.71		12.13		1.09		7.95		1.27		7.22

				25		2263		30.45		2431		30.45		6.92				15		2.19		6.60		1.97		7.40		1.94		7.25		0.81		6.66		1.08		6.75

				Average		20469.83		40.32		22402.83		40.32		8.09				25		0.78		3.35		3.29		8.45		1.02		5.80		0.80		6.34		1.42		5.98

																		Average		2.13		6.08		1.98		7.76		2.53		9.26		1.04		8.16		1.35		7.58

		flow						Samsung				TML-1

				4		77868		44.05		89479		44.05		12.98

				5		71725		43.22		81433		43.22		11.92

				7		59431		41.41		65906		41.41		9.82

				10		43961		38.77		47363		38.77		7.18

				15		24328		34.57		25966		34.57		6.31

				25		5170		26.72		5610		26.72		7.84												Berlin version [9908]		Red Bank version [9910]

				Average		47080.50		38.12		52626.17		38.12		9.34						Container		6.08		Container		2.13		6.08

																				Hall		9.26		Foreman		1.98		7.76

		stefan						Samsung				TML-1								Foreman		7.76		Hall		2.53		9.26

				4		82572		44.53		97553		44.53		15.36						News		8.16		News		1.04		8.16

				5		76694		43.73		89666		43.73		14.47						Silent		7.58		Silent		1.35		7.58

				7		64190		41.94		73252		41.94		12.37						Stefan		11.03		Average		1.806		7.768

				10		48811		39.34		53961		39.34		9.54						Flow		9.34

				15		28418		35.11		30649		35.11		7.28						Carphone		8.09

				25		7595		27.41		8183		27.41		7.18						Costguard		7.96

				Average		51380.00		38.68		58877.33		38.68		11.03						Mob&Cal		9.13

																				MAD		6.77

		silent						Samsung				TML-1								Average		8.29

				4		20533		44.97		22566		44.97		9.01

				5		18656		44.22		20421		44.22		8.64

				7		14293		42.44		15512		42.44		7.86

				10		9896		40.72		10665		40.72		7.22

				15		5372		38.00		5761		38.00		6.75

				25		1461		32.36		1554		32.36		5.98								Carphone		Container		Costguard		Foreman		Flower		Hall		MAD		Mob&Cal		News		Silent		Stefan		Average

				Average		11701.83		40.45		12746.50		40.45		7.58						4		8.52		6.56		9.20		8.22		12.98		9.28		7.49		11.14		9.86		9.01		15.36		9.78

																				5		9.72		6.52		8.57		7.85		11.92		9.65		7.29		10.34		9.46		8.64		14.47		9.49

		news						Samsung				TML-1								7		8.81		6.77		7.49		7.41		9.82		11.43		6.81		8.71		8.70		7.86		12.37		8.74

				4		19108		45.68		21197		45.68		9.86						10		7.72		6.67		7.12		7.24		7.18		12.13		6.77		7.39		7.95		7.22		9.54		7.90

				5		17377		45.01		19192		45.01		9.46						15		6.86		6.60		7.87		7.40		6.31		7.25		7.08		7.40		6.66		6.75		7.28		7.04

				7		13686		43.34		14991		43.34		8.70						25		6.92		3.35		7.49		8.45		7.84		5.80		5.20		9.82		6.34		5.98		7.18		6.76

				10		9674		41.40		10509		41.40		7.95						Average		8.09		6.08		7.96		7.76		9.34		9.26		6.77		9.13		8.16		7.58		11.03		8.29

				15		5375		38.35		5759		38.35		6.66

				25		1483		32.08		1583		32.08		6.34

				Average		11117.17		40.98		12205.17		40.98		8.16

		hall						Samsung				TML-1

				4		25274		45.30		27859		45.30		9.28

				5		21176		44.72		23439		44.72		9.65

				7		13745		43.18		15518		43.18		11.43

				10		7916		41.27		9009		41.27		12.13

				15		3400		38.80		3665		38.80		7.25

				25		895		34.03		951		34.03		5.80

				Average		12067.67		41.22		13406.83		41.22		9.26

		foreman						Samsung				TML-1

				4		40248		44.83		43851		44.83		8.22

				5		36650		44.10		39774		44.10		7.85

				7		28444		42.44		30720		42.44		7.41

				10		19342		40.11		20851		40.11		7.24

				15		10140		36.45		10951		36.45		7.40

				25		2882		30.10		3148		30.10		8.45

				Average		22951.00		39.67		24882.50		39.67		7.76

		container						Samsung				TML-1

				4		20440		45.02		21875		45.02		6.56

				5		17934		44.32		19186		44.32		6.52

				7		12808		42.54		13739		42.54		6.77

				10		7780		40.35		8335		40.35		6.67

				15		3338		37.24		3574		37.24		6.60

				25		703		31.58		728		31.58		3.35

				Average		10500.50		40.18		11239.50		40.18		6.08

		costguard						Samsung				TML-1

				4		51437		44.14		56651		44.14		9.20

				5		46661		43.37		51035		43.37		8.57

				7		36170		41.65		39099		41.65		7.49

				10		24258		39.21		26117		39.21		7.12

				15		11415		35.45		12390		35.45		7.87

				25		1960		29.00		2119		29.00		7.49

				Average		28650.17		38.80		31235.17		38.80		7.96

		mob&cal						Samsung				TML-1

				4		84676		43.79		95287		43.79		11.14

				5		77811		42.97		86789		42.97		10.34

				7		64058		41.15		70172		41.15		8.71

				10		46495		38.48		50204		38.48		7.39

				15		25033		34.20		27033		34.20		7.40

				25		5586		26.75		6194		26.75		9.82

				Average		50609.83		37.89		55946.50		37.89		9.13

		mad						Samsung				TML-1

				4		24092		45.57		26043		45.57		7.49

				5		21442		44.89		23129		44.89		7.29

				7		15837		43.19		16994		43.19		6.81

				10		9950		40.86		10673		40.86		6.77

				15		4348		37.21		4680		37.21		7.08

				25		857		30.99		904		30.99		5.20

				Average		12754.33		40.45		13737.17		40.45		6.77
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		foreman						Samsung				TML-1

				4		158561		44.76		171780		44.76		7.70				Foreman		7.78

				5		141613		44.06		153063		44.06		7.48				Carphone		7.71

				7		106211		42.46		114213		42.46		7.01				Costguard		9.02

				10		70155		40.27		75311		40.27		6.85				News		7.40

				15		34855		36.91		37747		36.91		7.66				Hall		8.67

				25		9285		31.14		10317		31.14		10.00				Flower_SIF		12.67

				Average		86780.00		39.93		93738.50		39.93		7.78				Average		8.88

		carphone						Samsung				TML-1

				4		155440		44.56		169716		44.56		8.41

				5		134604		43.89		146997		43.89		8.43

				7		94236		42.41		102210		42.41		7.80

				10		60001		40.58		64795		40.58		7.40

				15		30530		37.66		32778		37.66		6.86

				25		7703		31.84		8315		31.84		7.36

				Average		80419.00		40.16		87468.50		40.16		7.71

		costguard						Samsung				TML-1

				4		261371		44.04		294168		44.04		11.15

				5		239792		43.24		267398		43.24		10.32

				7		189971		41.52		208887		41.52		9.06

				10		133971		39.07		145031		39.07		7.63

				15		70026		35.30		75420		35.30		7.15

				25		12904		28.58		14149		28.58		8.80

				Average		151339.17		38.63		167508.83		38.63		9.02

		news						Samsung				TML-1

				4		61929		45.77		67665		45.77		8.48

				5		54763		45.21		59655		45.21		8.20

				7		40762		43.81		44125		43.81		7.62

				10		27803		42.03		29931		42.03		7.11

				15		14923		39.35		15971		39.35		6.56

				25		4386		33.72		4686		33.72		6.40

				Average		34094.33		41.65		37005.50		41.65		7.40

		hall						Samsung				TML-1

				4		149734		45.09		162593		45.09		7.91

				5		128957		44.41		140197		44.41		8.02

				7		84079		42.82		91502		42.82		8.11

				10		44736		40.84		49953		40.84		10.44

				15		16481		38.27		18493		38.27		10.88

				25		2865		34.19		3069		34.19		6.65

				Average		71142.00		40.94		77634.50		40.94		8.67

		flower_sif						Samsung				TML-1

				4		323534		43.84		397246		43.84		18.56

				5		301566		43.00		365159		43.00		17.42

				7		257356		41.18		302428		41.18		14.90

				10		200711		38.49		225762		38.49		11.10

				15		124022		34.14		132726		34.14		6.56

				25		29968		25.78		32388		25.78		7.47

				Average		206192.83		37.74		242618.17		37.74		12.67

		flower_cif						Samsung				TML-1

				4		315440		44.11		370419		44.11		14.84

				5		291609		43.29		337960		43.29		13.71

				7		242823		41.49		274030		41.49		11.39

				10		181398		38.88		197855		38.88		8.32

				15		102501		34.70		108885		34.70		5.86

				25		22110		26.84		23681		26.84		6.63

				Average		192646.83		38.22		218805.00		38.22		10.13
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Fig. 2: Average bitrate reduction of Samsung algorithms over TML-1
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qcif_result

		carphone						Samsung				TML-1								Container				Foreman				Hall				News				Silent

				4		36184		45.40		39552		45.40		8.52				Qstep		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current		Berlin		Current

				5		32195		44.76		35661		44.76		9.72				4		2.17		6.56		1.53		8.22		2.39		9.28		1.29		9.86		1.54		9.01

				7		25137		43.15		27564		43.15		8.81				5		2.25		6.52		1.62		7.85		2.68		9.65		1.14		9.46		1.48		8.64

				10		17621		40.92		19096		40.92		7.72				7		2.52		6.77		1.65		7.41		3.46		11.43		1.13		8.70		1.33		7.86

				15		9419		37.21		10113		37.21		6.86				10		2.84		6.67		1.79		7.24		3.71		12.13		1.09		7.95		1.27		7.22

				25		2263		30.45		2431		30.45		6.92				15		2.19		6.60		1.97		7.40		1.94		7.25		0.81		6.66		1.08		6.75

				Average		20469.83		40.32		22402.83		40.32		8.09				25		0.78		3.35		3.29		8.45		1.02		5.80		0.80		6.34		1.42		5.98

																		Average		2.13		6.08		1.98		7.76		2.53		9.26		1.04		8.16		1.35		7.58

		flow						Samsung				TML-1

				4		77868		44.05		89479		44.05		12.98

				5		71725		43.22		81433		43.22		11.92

				7		59431		41.41		65906		41.41		9.82

				10		43961		38.77		47363		38.77		7.18

				15		24328		34.57		25966		34.57		6.31

				25		5170		26.72		5610		26.72		7.84												Berlin version [9908]		Red Bank version [9910]

				Average		47080.50		38.12		52626.17		38.12		9.34						Container		6.08		Container		2.13		6.08

																				Hall		9.26		Foreman		1.98		7.76

		stefan						Samsung				TML-1								Foreman		7.76		Hall		2.53		9.26

				4		82572		44.53		97553		44.53		15.36						News		8.16		News		1.04		8.16

				5		76694		43.73		89666		43.73		14.47						Silent		7.58		Silent		1.35		7.58

				7		64190		41.94		73252		41.94		12.37						Stefan		11.03		Average		1.806		7.768

				10		48811		39.34		53961		39.34		9.54						Flow		9.34

				15		28418		35.11		30649		35.11		7.28						Carphone		8.09

				25		7595		27.41		8183		27.41		7.18						Average		8.41

				Average		51380.00		38.68		58877.33		38.68		11.03

		silent						Samsung				TML-1

				4		20533		44.97		22566		44.97		9.01

				5		18656		44.22		20421		44.22		8.64

				7		14293		42.44		15512		42.44		7.86

				10		9896		40.72		10665		40.72		7.22

				15		5372		38.00		5761		38.00		6.75

				25		1461		32.36		1554		32.36		5.98

				Average		11701.83		40.45		12746.50		40.45		7.58

		news						Samsung				TML-1

				4		19108		45.68		21197		45.68		9.86

				5		17377		45.01		19192		45.01		9.46

				7		13686		43.34		14991		43.34		8.70

				10		9674		41.40		10509		41.40		7.95

				15		5375		38.35		5759		38.35		6.66

				25		1483		32.08		1583		32.08		6.34

				Average		11117.17		40.98		12205.17		40.98		8.16

		hall						Samsung				TML-1

				4		25274		45.30		27859		45.30		9.28

				5		21176		44.72		23439		44.72		9.65

				7		13745		43.18		15518		43.18		11.43

				10		7916		41.27		9009		41.27		12.13

				15		3400		38.80		3665		38.80		7.25

				25		895		34.03		951		34.03		5.80

				Average		12067.67		41.22		13406.83		41.22		9.26

		foreman						Samsung				TML-1

				4		40248		44.83		43851		44.83		8.22

				5		36650		44.10		39774		44.10		7.85

				7		28444		42.44		30720		42.44		7.41

				10		19342		40.11		20851		40.11		7.24

				15		10140		36.45		10951		36.45		7.40

				25		2882		30.10		3148		30.10		8.45

				Average		22951.00		39.67		24882.50		39.67		7.76

		container						Samsung				TML-1

				4		20440		45.02		21875		45.02		6.56

				5		17934		44.32		19186		44.32		6.52

				7		12808		42.54		13739		42.54		6.77

				10		7780		40.35		8335		40.35		6.67

				15		3338		37.24		3574		37.24		6.60

				25		703		31.58		728		31.58		3.35

				Average		10500.50		40.18		11239.50		40.18		6.08
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Fig. 2: Average bitrate reduction of Samsung algorithms over TML-1
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