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1. Introduction


The current 4x4 Intra prediction is based on the nine prediction modes, which requires 17 reference pixels from top and left neighboring blocks for prediction (see figure 1).  In JVT-D026 [3] concerns were raised regarding the implementation complexity of intra prediction.
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Figure 1 – Identification of samples used for intra spatial prediction

The major drawbacks of the current 17 reference pixels based intra predication are:

· No concurrent processing in intra prediction due to high dependency of the current 4x4 block on neighboring blocks 

· About doubled computation complexity for the inverse intra prediction on the decoder side  due to the availability checking and pixel padding of upper-right (E, F, G, H) and left-down (M, N, O, P) reference pixels. 

Dropping reference pixel E, F, G, H and M, N , O, P from prediction would overcome the drawbacks mentioned above. The 9 reference pixels (A, B, C, D, I, J, K, L, Q in figure 1) based intra prediction requires only about half of computational complexity on the decoder side by avoiding availability checking and pixel padding of upper-right (E, F, G, H) and left-down (M, N, O, P) reference pixels. On top of that, it enables the concurrent processing of the 4x4 intra prediction as illustrated in figure 2, in which the 4x4 block pairs marked with the same color in a 16x16 luma block can be processed concurrently.
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Figure 2. concurrent processing in 9 reference pixels based intra prediction, block pair marked with same color processed concurrently (except for block 0 and 15)

Another possible simplification is just dropping vertical four reference pixels (i.e. M, N, O, P) from prediction (13 reference pixels based). This simplification cuts the computational complexity about 25%, but it still enables the most crictical feature of concurrent processing as shown in Figure 3.
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Figure 3. concurrent processing in 13 reference pixels based intra prediction, block pair marked with same color processed concurrently (except for block 0, 1, 14 and 15)

In order to realize the concurrent processing shown in Figure 3, the current 4x4 intra prediction order  needs to be changed to the raster scan order as shown in Figure 4.
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Figure 4. Change the 4x4 intra prediction order to raster order

2. Proposed simplification

We propose two possible simplifications for consideration. One is to cut the number of reference pixels from 17 to 9 by simply setting the value of E, F, G, H to D (i.e. E =  F = G = H = D) and the value of M, N, O, P to L (i.e. M = N = O = P = L) in figure 1, everything else remains unchanged. The other is just to set the value of M, N, O, P to L (i.e. M = N = O = P = L) so as to cut the reference pixels from 17 to 13. The simplification only changes the definition of mode 3, 7, and 8 in FCD.

3. Experimental Results

The JM4.1 reference software was used for the simulation. The current 17 reference pixels based intra prediction was compared with the 9 and 13 reference pixels based ones. The comparison was done on the H.26L common test sequences, as well as on eight MPEG4 CIF test sequences, QP = 12, 16, 20, 24, 28, 32, 36, 40 were used in the simulation, all frames were coded as I-frames. The common test conditions were followed for the H26L common test sequences except for that all frame were coded in I-frames. In the case of the MPEG4 test sequences, the frame-rate was fixed at 10 frame/s. The results are summarized in Table 1, 2, 3, 4.

As shown in Table 1 and 3, the 9 reference pixels based intra prediction led to on average about 1.2% and 2% bit-rate increase on the H.26L common test sequences and on the MPEG4 test sequences, respectively.  The corresponding losses of the 13 reference pixels based one were on average about 0.5% and 0.7%.  

Table 1: Performance Comparison (Bjontegaard Delta bitrate savings in %) between JM4.1 and 9 reference pixels based intra prediction on H.26L common test sequences. QP = 12, 16, 20, 24 is used for low QP and QP = 28, 32, 36, 40 for high QP.

QP
container
foreman
mobile
news
paris
silent
tempete
Average

Low
 0.110%
0.458%
0.048%
0.041%
0.121%
0.706%
0.071%
0.222%

High
 0.155%
2.387%
0.512%
0.764%
0.461%
3.101%
0.791%
1.167%

Table 2: Performance Comparison (Bjontegaard Delta bitrate savings in %) between JM4.1 and 13 reference pixels based intra prediction on H.26L common test sequences. QP = 12, 16, 20, 24 is used for low QP and QP = 28, 32, 36, 40  for high QP.

QP
container
foreman
mobile
news
paris
silent
tempete
Average

Low
 0.061%
0.159%
-0.007%
-0.055%
0.028%
0.180%
0.019%
0.055%

High
 0.182%
1.386%
0.159%
0.258%
0.113%
1.247%
0.312%
0.522%

Table 3: Performance Comparison (Bjontegaard Delta bitrate savings in %) between JM4.1 and 9 reference pixels based intra prediction on eight MPEG4 CIF test sequences. QP = 12, 16, 20, 24 is used for low QP and QP = 28, 32, 36, 40  for high QP.

QP
Mother_daughter
Akiyo
Coastguard
Container
Foreman
Hall_monitor
news
Silent
Average

Low
 1.771%
1.068%
0.004%
0.057%
0.393%
0.499%
0.483%
0.788%
0.633%

High
 4.014%
3.267%
0.425%
0.149%
1.705%
1.374%
1.587%
3.456%
1.997%

Table 4: Performance Comparison (Bjontegaard Delta bitrate savings in %) between JM4.1 and 13 reference pixels based intra prediction on eight MPEG4 CIF test sequences. QP = 12, 16, 20, 24 is used for low QP and QP = 28, 32, 36, 40  for high QP.

QP
Mother_daughter
Akiyo
Coastguard
Container
Foreman
Hall_monitor
news
Silent
Average

Low
 0.525%
0.276%
-0.062%
-0.020%
0.128%
0.193%
0.222%
0.279%
0.193%

High
 1.301%
0.659%
0.139%
0.034%
0.881%
0.771%
0.255%
1.300%
0.667%

4. Conclusion

Based on the results above, it is suggested to cut the number of reference pixels in the intra prediction. At least the vertical reference pixels M, N, O, P should be removed for the simplification of implementation. 
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Appendix A:

Table 5: Performance Comparison (Bjontegaard Delta bitrate savings in %, dB) between JM4.1 and 9 reference pixels based prediction on H.26L common test sequences. 

Sequence
frames
QP
JM4.1 intra prediction
9 ref. pixels based intra prediction
Average bit-saving
Average dB gain




SNRY
Bit-rate
SNRY
Bit-rate



container
100
12
 50.28
908.44
 50.29
909.44
0.110%
-0.012[dB]



16
 46.85
693.38
 46.85
694.12





20
 43.19
506.92
 43.19
507.58





24
 40.08
361.77
 40.08
362.30



foreman
100
12
 50.07
959.58
 50.10
962.61
0.458%
-0.049[dB]



16
 46.57
725.51
 46.59
728.69





20
 42.87
519.18
 42.88
522.95





24
 39.70
357.88
 39.71
361.95



mobile
300
12
 50.16
18675.93
 50.19
18698.46
0.048%
-0.008[dB]



16
 46.60
15350.96
 46.62
15372.90





20
 42.70
12214.28
 42.72
12236.51





24
 38.98
9467.38
 38.99
9489.74



news
100
12
 50.42
860.38
 50.43
861.18
0.041%
-0.005[dB]



16
 47.35
666.30
 47.38
667.92





20
 43.97
504.37
 43.99
505.50





24
 40.78
374.69
 40.79
375.68



paris
150
12
 49.99
6647.13
 50.00
6654.36
0.121%
-0.015[dB]



16
 46.61
5157.38
 46.62
5166.22





20
 43.09
3909.57
 43.10
3917.90





24
 39.82
2921.67
 39.82
2929.35



silent
150
12
 50.27
1557.14
 50.31
1564.75
0.706%
-0.081[dB]



16
 46.73
1201.60
 46.76
1209.97





20
 42.98
873.53
 43.00
882.70





24
 39.56
607.85
 39.56
617.15



tempete
260
12
 50.21
14391.02
 50.22
14406.95
0.071%
-0.010[dB]



16
 46.79
11364.18
 46.81
11379.70





20
 43.09
8668.82
 43.10
8685.55





24
 39.56
6414.33
 39.57
6432.32



Average

0.222%
-0.025[dB]



Sequence
frames
QP
JM4.1 intra prediction
9 ref. pixels based intra prediction
Average bit-saving
Average dB gain




SNRY
Bit-rate
SNRY
Bit-rate



container
100
28
 37.15
254.52
 37.15
254.89
0.155%
-0.011[dB]



32
 34.32
173.07
 34.32
173.31





36
 31.54
114.87
 31.54
115.09





40
 28.90
 77.05
 28.93
 77.49



foreman
100
28
 36.84
244.29
 36.84
247.96
2.387%
-0.157[dB]



32
 34.00
161.94
 33.99
165.27





36
 31.31
105.90
 31.31
108.73





40
 28.80
 72.32
 28.79
 74.47



mobile
300
28
 35.42
7145.62
 35.43
7168.16
0.512%
-0.046[dB]



32
 31.80
5179.26
 31.80
5202.84





36
 28.47
3543.35
 28.47
3564.65





40
 25.49
2376.76
 25.49
2395.32



news
100
28
 37.72
271.38
 37.72
272.93
0.764%
-0.065[dB]



32
 34.52
193.76
 34.54
195.09





36
 31.51
134.41
 31.53
136.05





40
 28.68
 91.59
 28.68
 92.91



paris
150
28
 36.63
2137.83
 36.64
2146.53
0.461%
-0.037[dB]



32
 33.46
1508.51
 33.46
1515.38





36
 30.46
1022.09
 30.46
1027.22





40
 27.61
691.26
 27.61
694.87



silent
150
28
 36.36
401.97
 36.37
411.61
3.101%
-0.184[dB]



32
 33.44
260.96
 33.42
267.96





36
 30.91
165.66
 30.88
170.85





40
 28.47
108.69
 28.44
111.13



tempete
260
28
 36.19
4610.38
 36.20
4629.29
0.791%
-0.059[dB]



32
 32.82
3176.07
 32.82
3195.96





36
 29.75
2079.73
 29.74
2097.92





40
 26.97
1336.35
 26.96
1351.18



Average

1.167%
-0.080[dB]

Table 6: Performance Comparison (Bjontegaard Delta bitrate savings in %, dB) between JM4.1 and 13 reference pixels based prediction on H.26L common test sequences. 

Sequence
frames
QP
JM4.1 intra prediction
13 ref. pixels based intra prediction
Average bit-saving
Average dB gain




SNRY
Bit-rate
SNRY
Bit-rate



container
100
12
 50.28
908.44
 50.28
908.75
0.061%
-0.006[dB]



16
 46.85
693.38
 46.85
693.94





20
 43.19
506.92
 43.20
507.52





24
 40.08
361.77
 40.08
362.26



foreman
100
12
 50.07
959.58
 50.09
960.79
0.159%
-0.017[dB]



16
 46.57
725.51
 46.58
726.75





20
 42.87
519.18
 42.88
520.95





24
 39.70
357.88
 39.71
359.66



mobile
300
12
 50.16
18675.93
 50.17
18681.06
-0.007%
0.001[dB]



16
 46.60
15350.96
 46.61
15356.69





20
 42.70
12214.28
 42.71
12220.43





24
 38.98
9467.38
 38.98
9473.51



news
100
12
 50.42
860.38
 50.42
860.84
-0.055%
0.007[dB]



16
 47.35
666.30
 47.37
666.76





20
 43.97
504.37
 43.99
504.79





24
 40.78
374.69
 40.78
374.93



paris
150
12
 49.99
6647.13
 50.00
6648.06
0.028%
-0.003[dB]



16
 46.61
5157.38
 46.61
5159.14





20
 43.09
3909.57
 43.09
3910.84





24
 39.82
2921.67
 39.82
2924.12



silent
150
12
 50.27
1557.14
 50.29
1558.99
0.180%
-0.020[dB]



16
 46.73
1201.60
 46.74
1203.89





20
 42.98
873.53
 42.99
876.29





24
 39.56
607.85
 39.56
610.75



tempete
260
12
 50.21
14391.02
 50.21
14396.05
0.019%
-0.003[dB]



16
 46.79
11364.18
 46.80
11369.38





20
 43.09
8668.82
 43.09
8674.06





24
 39.56
6414.33
 39.57
6420.38



Average

0.055%
-0.006[dB]



Sequence
frames
QP
JM4.1 intra prediction
13 ref. pixels based intra prediction
Average bit-saving
Average dB gain




SNRY
Bit-rate
SNRY
Bit-rate



container
100
28
 37.15
254.52
 37.15
254.65
0.182%
-0.012[dB]



32
 34.32
173.07
 34.32
173.43





36
 31.54
114.87
 31.54
115.10





40
 28.90
 77.05
 28.92
 77.42



foreman
100
28
 36.84
244.29
 36.84
246.24
1.386%
-0.092[dB]



32
 34.00
161.94
 34.00
163.92





36
 31.31
105.90
 31.32
107.62





40
 28.80
 72.32
 28.79
 73.91



mobile
300
28
 35.42
7145.62
 35.42
7152.04
0.159%
-0.014[dB]



32
 31.80
5179.26
 31.80
5186.65





36
 28.47
3543.35
 28.47
3549.36





40
 25.49
2376.76
 25.49
2383.06



news
100
28
 37.72
271.38
 37.72
272.12
0.258%
-0.022[dB]



32
 34.52
193.76
 34.53
194.24





36
 31.51
134.41
 31.52
134.98





40
 28.68
 91.59
 28.69
 92.23



paris
150
28
 36.63
2137.83
 36.64
2140.08
0.113%
-0.009[dB]



32
 33.46
1508.51
 33.47
1511.17





36
 30.46
1022.09
 30.46
1024.21





40
 27.61
691.26
 27.61
692.28



silent
150
28
 36.36
401.97
 36.35
404.62
1.247%
-0.075[dB]



32
 33.44
260.96
 33.43
263.25





36
 30.91
165.66
 30.90
168.11





40
 28.47
108.69
 28.45
109.83



tempete
260
28
 36.19
4610.38
 36.20
4616.16
0.312%
-0.023[dB]



32
 32.82
3176.07
 32.82
3183.01





36
 29.75
2079.73
 29.74
2085.85





40
 26.97
1336.35
 26.96
1342.18



Average

0.522%
-0.036[dB]

Table 7: Performance Comparison (Bjontegaard Delta bitrate savings in %, dB) between JM4.1 and 9 reference pixels based prediction on eight MPEG4 CIF test sequences. 

Sequence
frames
QP
JM4.1 intra prediction
9 ref. pixels based intra prediction
Average bit-saving
Average dB gain




SNRY
Bit-rate
SNRY
Bit-rate



Mother_daughter
100
12
 50.60
2146.58
 50.62
2168.56
1.771%
-0.123[dB]



16
 47.61
1448.42
 47.63
1471.38





20
 44.60
947.09
 44.61
969.41





24
 42.05
625.71
 42.04
645.08



Akiyo
100
12
 50.52
2151.54
 50.54
2163.73
1.068%
-0.074[dB]



16
 47.69
1451.24
 47.70
1462.76





20
 44.92
969.56
 44.91
985.36





24
 42.64
675.37
 42.68
690.37



Coastguard
100
12
 50.05
4037.83
 50.07
4039.45
0.004%
-0.000[dB]



16
 46.42
3136.71
 46.43
3138.63





20
 42.55
2308.89
 42.56
2311.03





24
 39.01
1639.30
 39.01
1641.70



Container
100
12
 50.28
1542.13
 50.30
1543.93
0.057%
-0.005[dB]



16
 46.88
1158.48
 46.90
1160.32





20
 43.28
831.00
 43.29
832.29





24
 40.16
579.17
 40.14
580.11



Foreman
100
12
 50.21
3421.66
 50.23
3429.38
0.393%
-0.038[dB]



16
 46.78
2537.34
 46.79
2546.38





20
 43.19
1778.61
 43.19
1788.03





24
 40.12
1205.28
 40.12
1214.85



Hall_monitor
100
12
 50.28
3087.19
 50.30
3097.11
0.499%
-0.039[dB]



16
 46.89
2167.04
 46.90
2177.33





20
 43.26
1385.65
 43.26
1395.41





24
 40.74
897.27
 40.74
905.47



news
100
12
 50.39
2744.14
 50.41
2752.03
0.483%
-0.042[dB]



16
 47.31
1966.64
 47.32
1976.50





20
 44.25
1393.45
 44.25
1402.44





24
 41.60
1002.24
 41.60
1010.17



Silent
100
12
 50.29
3852.25
 50.32
3873.00
0.788%
-0.083[dB]



16
 46.74
2929.94
 46.76
2950.85





20
 42.90
2078.18
 42.91
2099.92





24
 39.45
1375.57
 39.46
1399.04



Average
 
0.633%
-0.051[dB]



Sequence
frames
QP
JM4.1 intra prediction
9 ref. pixels based intra prediction
Average bit-saving
Average dB gain




SNRY
Bit-rate
SNRY
Bit-rate



Mother_daughter
100
28
 39.47
414.74
 39.46
430.89
4.014%
-0.218[dB]



32
 36.95
271.09
 36.93
282.08





36
 34.72
180.41
 34.69
186.40





40
 32.57
120.05
 32.54
122.80



Akiyo
100
28
 40.29
475.74
 40.28
487.83
3.267%
-0.233[dB]



32
 37.69
332.83
 37.68
341.88





36
 35.23
232.13
 35.18
239.42





40
 32.67
165.93
 32.63
170.62



Coastguard
100
28
 35.72
1127.70
 35.72
1129.54
0.425%
-0.024[dB]



32
 32.78
726.97
 32.78
729.34





36
 30.24
454.38
 30.23
456.15





40
 27.90
278.09
 27.90
279.94



Container
100
28
 37.25
396.30
 37.25
397.09
0.149%
-0.010[dB]



32
 34.66
263.16
 34.66
263.54





36
 32.18
173.96
 32.19
174.18





40
 29.76
119.50
 29.73
119.76



Foreman
100
28
 37.31
800.39
 37.31
809.28
1.705%
-0.093[dB]



32
 34.64
515.89
 34.63
523.12





36
 32.23
324.46
 32.22
330.26





40
 29.96
208.78
 29.95
212.57



Hall_monitor
100
28
 38.51
605.85
 38.51
612.54
1.374%
-0.098[dB]



32
 36.07
420.06
 36.05
425.86





36
 33.44
293.46
 33.44
297.09





40
 30.78
205.81
 30.78
208.36



news
100
28
 38.88
710.10
 38.89
718.39
1.587%
-0.123[dB]



32
 36.02
496.57
 36.02
503.49





36
 33.27
344.16
 33.28
350.30





40
 30.54
241.72
 30.51
246.97



Silent
100
28
 36.39
873.84
 36.40
895.74
3.456%
-0.166[dB]



32
 33.71
538.56
 33.71
556.99





36
 31.47
330.72
 31.46
343.37





40
 29.44
209.58
 29.41
215.31



Average
 
1.997%
-0.121[dB]

Table 8: Performance Comparison (Bjontegaard Delta bitrate savings in %, dB) between JM4.1 and 13 reference pixels based prediction on eight MPEG4 CIF test sequences. 

Sequence
frames
QP
JM4.1 intra prediction
13 ref. pixels based intra prediction
Average bit-saving
Average dB gain




SNRY
Bit-rate
SNRY
Bit-rate



Mother_daughter
100
12
 50.60
2146.58
 50.60
2152.58
0.525%
-0.036[dB]



16
 47.61
1448.42
 47.61
1454.78





20
 44.60
947.09
 44.60
953.07





24
 42.05
625.71
 42.05
630.70



Akiyo
100
12
 50.52
2151.54
 50.52
2153.99
0.276%
-0.019[dB]



16
 47.69
1451.24
 47.69
1452.02





20
 44.92
969.56
 44.90
972.40





24
 42.64
675.37
 42.64
678.04



Coastguard
100
12
 50.05
4037.83
 50.06
4037.76
-0.062%
0.008[dB]



16
 46.42
3136.71
 46.43
3136.68





20
 42.55
2308.89
 42.56
2309.01





24
 39.01
1639.30
 39.01
1640.05



Container
100
12
 50.28
1542.13
 50.30
1542.81
-0.020%
0.004[dB]



16
 46.88
1158.48
 46.88
1159.39





20
 43.28
831.00
 43.30
831.56





24
 40.16
579.17
 40.16
579.81



Foreman
100
12
 50.21
3421.66
 50.22
3424.59
0.128%
-0.013[dB]



16
 46.78
2537.34
 46.79
2540.64





20
 43.19
1778.61
 43.19
1782.39





24
 40.12
1205.28
 40.12
1209.13



Hall_monitor
100
12
 50.28
3087.19
 50.29
3090.52
0.193%
-0.015[dB]



16
 46.89
2167.04
 46.89
2170.41





20
 43.26
1385.65
 43.26
1389.44





24
 40.74
897.27
 40.74
900.34



news
100
12
 50.39
2744.14
 50.39
2746.66
0.222%
-0.020[dB]



16
 47.31
1966.64
 47.30
1968.20





20
 44.25
1393.45
 44.24
1396.08





24
 41.60
1002.24
 41.59
1003.31



Silent
100
12
 50.29
3852.25
 50.30
3858.46
0.279%
-0.029[dB]



16
 46.74
2929.94
 46.74
2935.90





20
 42.90
2078.18
 42.90
2084.96





24
 39.45
1375.57
 39.45
1383.58



Average
 
0.193%
-0.015[dB]



Sequence
frames
QP
JM4.1 intra prediction
13 ref. pixels based intra prediction
Average bit-saving
Average dB gain




SNRY
Bit-rate
SNRY
Bit-rate



Mother_daughter
100
28
 39.47
414.74
 39.47
419.35
1.301%
-0.072[dB]



32
 36.95
271.09
 36.94
274.44





36
 34.72
180.41
 34.71
182.57





40
 32.57
120.05
 32.56
120.89



Akiyo
100
28
 40.29
475.74
 40.26
477.73
0.659%
-0.048[dB]



32
 37.69
332.83
 37.68
334.46





36
 35.23
232.13
 35.23
233.56





40
 32.67
165.93
 32.66
166.92



Coastguard
100
28
 35.72
1127.70
 35.72
1128.08
0.139%
-0.008[dB]



32
 32.78
726.97
 32.78
727.65





36
 30.24
454.38
 30.24
455.24





40
 27.90
278.09
 27.90
278.91



Container
100
28
 37.25
396.30
 37.24
396.68
0.034%
-0.002[dB]



32
 34.66
263.16
 34.66
263.24





36
 32.18
173.96
 32.19
174.14





40
 29.76
119.50
 29.76
119.62



Foreman
100
28
 37.31
800.39
 37.31
804.11
0.881%
-0.048[dB]



32
 34.64
515.89
 34.64
519.52





36
 32.23
324.46
 32.23
327.99





40
 29.96
208.78
 29.95
211.27



Hall_monitor
100
28
 38.51
605.85
 38.51
608.65
0.771%
-0.056[dB]



32
 36.07
420.06
 36.05
422.69





36
 33.44
293.46
 33.44
295.65





40
 30.78
205.81
 30.78
207.36



news
100
28
 38.88
710.10
 38.89
712.14
0.255%
-0.020[dB]



32
 36.02
496.57
 36.02
498.01





36
 33.27
344.16
 33.28
344.97





40
 30.54
241.72
 30.52
242.75



Silent
100
28
 36.39
873.84
 36.39
881.24
1.300%
-0.063[dB]



32
 33.71
538.56
 33.71
544.73





36
 31.47
330.72
 31.46
335.37





40
 29.44
209.58
 29.42
211.98



Average
 
0.667%
-0.040[dB]
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Joint Video Coding Experts Group - Patent Disclosure Form
(Typically one per contribution and one per Standard | Recommendation)

Please send to:

JVT Rapporteur Gary Sullivan, Microsoft Corp., One Microsoft Way, Bldg. 9, Redmond WA 98052-6399, USA

Email (preferred): Gary.Sullivan@itu.int  Fax: +1 425 706 7329 (+1 425 70MSFAX)

This form provides the ITU-T | ISO/IEC Joint Video Coding Experts Group (JVT) with information about the patent status of techniques used in or proposed for incorporation in a Recommendation | Standard.  JVT requires that all technical contributions be accompanied with this form. Anyone with knowledge of any patent affecting the use of JVT work, of their own or of any other entity (“third parties”), is strongly encouraged to submit this form as well.

This information will be maintained in a “living list” by JVT during the progress of their work, on a best effort basis.  If a given technical proposal is not incorporated in a Recommendation | Standard, the relevant patent information will be removed from the “living list”.  The intent is that the JVT experts should know in advance of any patent issues with particular proposals or techniques, so that these may be addressed well before final approval.

This is not a binding legal document; it is provided to JVT for information only, on a best effort, good faith basis.  Please submit corrected or updated forms if your knowledge or situation changes.

This form is not a substitute for the ITU ISO IEC Patent Statement and Licensing Declaration, which should be submitted by Patent Holders to the ITU TSB Director and ISO Secretary General before final approval.

Submitting Organization or Person:

Organization name
Texas Instruments


Mailing address
12500 TI Blvd., Dallas, TX-75243


Country
USA


Contact person
Minhua Zhou


Telephone
+1 214 480 3816


Fax
+1 972 671 6969


Email
zhou@ti.com


Place and date of submission
Geneva, Switzerland, October 2002


Relevant Recommendation | Standard and, if applicable, Contribution:

Name (ex: “JVT”)
JVT


Title
More Results on intra prediction  with simplified prediction modes


Contribution number
JVT-E040






(Form continues on next page)

Disclosure information – Submitting Organization/Person  (choose one box)




x
2.0
The submitter is not aware of having any granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.

or,

The submitter (Patent Holder) has granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.  In which case,
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2.1
The Patent Holder is prepared to grant – on the basis of reciprocity for the above Recommendation | Standard – a free license to an unrestricted number of applicants on a worldwide, non-discriminatory basis to manufacture, use and/or sell implementations of the above Recommendation | Standard.
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2.2
The Patent Holder is prepared to grant – on the basis of reciprocity for the above Recommendation | Standard – a license to an unrestricted number of applicants on a worldwide, non-discriminatory basis and on reasonable terms and conditions to manufacture, use and/ or sell implementations of the above Recommendation | Standard.


Such negotiations are left to the parties concerned and are performed outside the ITU | ISO/IEC.
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2.2.1
The same as box 2.2 above, but in addition the Patent Holder is prepared to grant a “royalty-free” license to anyone on condition that all other patent holders do the same.
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2.3
The Patent Holder is unwilling to grant licenses according to the provisions of either 2.1, 2.2, or 2.2.1 above.  In this case, the following information must be provided as part of this declaration:

· patent registration/application number;
· an indication of which portions of the Recommendation | Standard are affected.
· a description of the patent claims covering the Recommendation | Standard;

In the case of any box other than 2.0 above, please provide the following:

Patent number(s)/status



Inventor(s)/Assignee(s)



Relevance to JVT



Any other remarks:



(please provide attachments if more space is needed)



(form continues on next page)

Third party patent information – fill in based on your best knowledge of relevant patents granted, pending, or planned by other people or by organizations other than your own.

Disclosure information – Third Party Patents (choose one box)




x
3.1
The submitter is not aware of any granted, pending, or planned patents held by third parties associated with the technical content of the Recommendation | Standard or Contribution.
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3.2
The submitter believes third parties may have granted, pending, or planned patents associated with the technical content of the Recommendation | Standard or Contribution.



For box 3.2, please provide as much information as is known (provide attachments if more space needed) - JVT will attempt to contact third parties to obtain more information:



3rd party name(s)



Mailing address



Country



Contact person



Telephone



Fax



Email



Patent number/status



Inventor/Assignee



Relevance to JVT







Any other comments or remarks:
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