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CLAIMS 

We claim: 

1. A method comprising: 

via computer processor hardware: 

parsing a data stream into first portions of encoded data and second portions of encoded 

data;   5 

implementing a first decoder to decode the first portions of encoded data into a first 

rendition of a signal, wherein the first portions of encoded data are encoded according to 

an MPEG encoding format;    

implementing a second decoder to decode the second portions of encoded data into 

reconstruction data, the reconstruction data specifying how to modify the first rendition 10 

of the signal, wherein the second portions of encoded data are encoded according to a 

non-MPEG encoding format; and  

applying the reconstruction data to the first rendition of the signal to produce a second 

rendition of the signal.  

2. The method as in claim 1, wherein the first portions of encoded data are decoded 15 

in accordance with an MPEG (Moving Pictures Experts Group) format; and  

wherein the reconstruction data derived from the second portions of encoded data are 

decoded in accordance with a hierarchical encoding format.  

3.  The method as in claim 1, wherein the first portions of encoded data comprise 

uncompressed video data; and  20 

wherein the reconstruction data derived from the second portions of encoded data are 

decoded in accordance with a hierarchical encoding format.  

4. The method as in claim 2, wherein the second portions of encoded data is 

compressed data; and  

wherein implementing the second decoder includes applying upsampling operations to 25 

the compressed data to produce the reconstruction data, the applied upsampling 

operations converting lower resolution display element settings to higher resolution 

display element settings.     

5. The method as in claim 1, wherein the computer processor hardware is first 

computer processor hardware:   30 
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via second computer processor hardware: 

receiving the data stream;   

initiating decoding of only the first portions of encoded data received in the data stream 

into the first rendition of the signal; and  

initiating display of the first rendition of the signal on a display screen.  5 

6. The method as in claim 5, wherein the first portions of encoded data are decoded 

according to a decoding method compatible with legacy decoder computer processor 

hardware, and the data stream is organized such that the second portions of encoded data 

are unused by the legacy decoder computer processor hardware; and  

wherein the legacy decoder computer processor hardware: i) initiates decoding of only 10 

the first portions of encoded data, and ii) initiates display of the first rendition of the 

signal on a respective display screen. 

7. The method as in claim 6, wherein the data stream is an HDMI signal wherein the 

first portions of encoded data are uncompressed video data. 

8.  The method as in claim 6, wherein the data stream is received over a 15 

DisplayPort interface in which the first portions of encoded data is uncompressed video 

data.   

9. The method as in claim 6, wherein the data stream is an MPEG (Moving Pictures 

Experts Group) transport stream including the first portions of data and the second 

portions of data. 20 

10. The method as in claim 1, wherein the signal includes multiple display elements; 

and 

wherein the second rendition of the signal is of a higher level of quality than the first 

rendition of the signal.     

11. The method as in claim 10, wherein the second rendition of the signal is of a same 25 

display element resolution as the first rendition of the signal.  

12. The method as in claim 1, wherein implementing the second decoder to decode 

the second portions of encoded data includes:  

decoding a first set of residual data at a first level of quality as specified by the second 

portions of encoded data;  30 

utilizing the first set of residual data to modify the first rendition of the signal and 
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produce the second rendition of the signal; 

producing, based at least in part on the second rendition of the signal, a third rendition of 

the signal, the third rendition of the signal being of a higher resolution than a resolution 

of the second rendition of the signal; 

decoding a second set of residual data at a second level of quality as specified by the 5 

second portions of encoded data; 

utilizing the second set of residual data to modify the third rendition of the signal and 

produce a fourth rendition of the signal. 

13. The method as in claim 12, the method further comprising:  

producing, based on the fourth rendition of the signal, a fifth rendition of the signal, the 10 

fifth rendition of the signal being of a higher resolution than a resolution of the fourth 

rendition of the signal; 

decoding a third set of residual data at a third level of quality as specified by the second 

portions of encoded data; and 

utilizing the third set of residual data to modify the fifth rendition of the signal and 15 

produce a sixth rendition of the signal. 

14. The method as in claim 13, wherein the first rendition of the signal is an 

interlaced video signal, and the sixth rendition of the signal is a progressive video signal.  

15. The method as in claim 1, wherein implementing the second decoder to decode 

the second portions of encoded data includes:  20 

identifying upsampling operations as specified by the second portions of encoded data; 

and  

applying the upsampling operations to the second rendition of the signal to produce a 

third rendition of the signal, the third rendition of the signal being of a substantially 

higher display element resolution than a display element resolution of the second 25 

rendition of the signal.  

16. The method as in claim 15, wherein identifying upsampling operations as 

specified by the second portions of encoded data comprises:  

decoding parameters corresponding to specific coefficients of an upsampling kernel; 

based at least in part on the decoded parameters, producing an upsampling kernel 30 

corresponding to a portion of the third rendition of the signal; and 
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applying the upsampling kernel to a portion of the second rendition of the signal in order 

to produce the portion of the third rendition of the signal. 

17. The method as in claim 16, wherein the third rendition of the signal is a 

preliminary rendition of the signal at the substantially higher display element resolution, 

wherein implementing the second decoder further comprises:  5 

utilizing the reconstruction data to modify the preliminary rendition of the signal at the 

substantially higher display element resolution, the modified preliminary rendition of the 

signal being of a same resolution but higher level of quality than the preliminary 

rendition of the signal.   

18.  The method as in claim 1, wherein the reconstruction data includes at least a first 10 

set of residual data and a second set of residual data, the first set of residual data 

specifying how to modify a rendition of the signal at a first display element resolution, 

the second set of residual data specifying how to modify a rendition of the signal at a 

second display element resolution, the second display element resolution greater than the 

first display element resolution.  15 

19. The method as in claim 18, the method further comprising:  

utilizing the first set of residual data to modify the first rendition of the signal and 

produce the second rendition of the signal; 

producing, based on the second rendition of the signal, a third rendition of the signal, the 

third rendition of the signal being a preliminary rendition of the signal at the second 20 

display element resolution; 

utilizing the second set of residual data to modify the third rendition of the signal and 

produce a fourth rendition of the signal at the second display element resolution. 

20.  The method as in claim 19, wherein the second set of residual data is produced 

from transformed residual data, the method comprising: 25 

decoding the second portions of encoded data into quantized transformed residual data; 

dequantizing the quantized residual data to produce transformed residual data;  

processing the transformed residual data, the second rendition of the signal, and the third 

rendition of the signal to reproduce residual data; and  

applying the reproduced residual data to the third rendition of the signal to produce the 30 

fourth rendition of the signal. 
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21. The method as in claim 18, wherein the signal is a video signal;  

wherein a set of residual data is produced according to temporal inheritance across 

multiple frames of the signal, the method comprising: 

decoding residual data for a frame based at least in part on residual data decoded for a 

different frame.    5 

22. The method as in claim 1, wherein the first portions of encoded data are 

interleaved amongst the second portions of encoded data in the data stream; and  

wherein parsing the data stream into first portions of encoded data and second portions of 

encoded data includes: utilizing tags in the data stream to identify the first portions of 

data and the second portions of data.  10 

23. The method as in claim 22, wherein the data stream is organized as an MPEG 

transport stream in which the first portions of encoded data are assigned a first Packet 

Identifier (PID) and the second portions of encoded data are assigned a second Packet 

Identifier (PID).   

24. The method as in claim 22, wherein the first portions of encoded data are encoded 15 

according to an MPEG (Moving Pictures Experts Group) h.264 encoding format.     

25. The method as in claim 22, wherein the first portions of encoded data are encoded 

according to an MPEG2 (Moving Pictures Experts Group 2) encoding format.   

26. The method as in claim 1, wherein the signal is a video signal including multiple 

frames of display elements, the method further comprising:  20 

identifying timing associations between the first portions of encoded data and the second 

portions of encoded data, the timing associations indicating to which of the multiple 

frames of display elements in the first rendition of the signal the reconstruction data 

pertains; and  

wherein applying the reconstruction data to the first rendition of the signal to produce a 25 

second rendition of the signal includes: in accordance with the timing associations, 

utilizing the reconstruction data to temporally upsample the first rendition of the signal 

into the second rendition of the signal, the second rendition of the signal including a 

greater number of frames of display elements than the first rendition of the signal.   

27. The method as in claim 10, wherein the signal is a video signal; 30 

wherein the first rendition of the signal is of a first frame rate;  
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wherein the second rendition of the signal is of a second frame rate, the second frame rate 

greater than the first frame rate, the method comprising: 

producing, based on the first rendition of the signal at the first frame rate and as specified 

by the reconstruction data, a preliminary rendition of the signal at the second frame rate; 

producing a set of residual data as specified by the reconstruction data; 5 

applying the set of residual data to the preliminary rendition of the signal at the second 

frame rate to produce the second rendition of the signal.    

28. The method as in claim 1, wherein applying the reconstruction data includes:  

as specified by the reconstruction data, spatially upsampling the second rendition of the 

signal into a third rendition of the signal, the third rendition of the signal having a higher 10 

display element resolution than the second rendition of the signal.  

29.  The method as in claim 1, wherein the reconstruction data includes a hierarchy of 

residual data encoded in accordance with multiple display element resolutions, the second 

decoder applying upsampling operations to the second portions of encoded data to 

reproduce the hierarchy of residual data.  15 

30. The method as in claim 29, wherein the signal is a video signal and the hierarchy 

of residual data is produced according to temporal inheritance of residuals across multiple 

frames of display elements in the signal, the method comprising: 

at a given level of the hierarchy of residual data, decoding residual data for a first frame 

based at least in part on residual data decoded for a second frame, the second frame 20 

corresponding to a different point in time than the first frame.    

31. The method as in claim 29, wherein the hierarchy of residual data is produced 

according to spatial inheritance of residuals within a given frame of display elements in 

the signal, the method comprising:  

at a given level of quality in the hierarchy of residual data, decoding residual data for a 25 

portion of the given frame based only on reconstruction data decoded for a lower level of 

quality in the hierarchy of residual data.    

32. The method as in claim 29 further comprising: 

deriving a first set of residual data from a base set of residual data;  

deriving a second set of residual data from the base set of residual data, the first set of 30 

residual data different than the second set of residual data;   
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applying the first set of residual data to a first time sample of the first rendition of the 

signal to produce a corresponding first time sample in the second rendition of the signal; 

and  

applying the second set of residual data to a second time sample of the first rendition of 

the signal to produce a corresponding second time sample in the second rendition of the 5 

signal.  

33. The method as in claim 32, the method further comprising:  

producing, based on the second rendition of the signal, a third rendition of the signal, the 

third rendition of the signal being a preliminary rendition of the signal at a substantially 

higher display element resolution; 10 

decoding a second base set of residual data; 

deriving a third set of residual data from the second base set of residual data; 

deriving a fourth set of residual data from the second base set of residual data, the third 

set of residual data different from the fourth set of residual data; 

applying the third set of residual data to a first time sample of the third rendition of the 15 

signal to produce a corresponding first time sample in a fourth rendition of the signal; and  

applying the fourth set of residual data to a second time sample of the third rendition of 

the signal to produce a corresponding second time sample in the fourth rendition of the 

signal. 

34.  The method as in claim 1 further comprising: 20 

decoding the second portions of encoded data into transformed residual data; 

processing the transformed residual data to produce quantized residual data;  

dequantizing the quantized residual data to reproduce residual data; and  

applying the reproduced residual data to the first rendition of the signal to produce the 

second rendition of the signal. 25 

35.  The method as in claim 1 further comprising: 

decoding the second portions of encoded data into residual data at a first level of quality; 

producing, based on the residual data at the first level of quality, a preliminary rendition 

of residual data at a second level of quality, the second level of quality higher than the 

first level of quality; 30 

decoding the second portions of encoded data into quantized transformed residual data; 
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dequantizing the quantized transformed residual data to produce transformed residual 

data;  

processing a combination of the transformed residual data, the residual data at the first 

level of quality, and the preliminary rendition of residual data at the second level of 

quality to reproduce residual data at the second level of quality; and  5 

applying the reproduced residual data at the second level of quality to the first rendition 

of the signal to produce the second rendition of the signal. 

36. The method as in claim 1, the method further comprising:  

producing, based on the second rendition of the signal, a third rendition of the signal, the 

third rendition of the signal being a preliminary rendition of the signal at a substantially 10 

higher display element resolution; 

decoding the second portions of encoded data into a set of transformed residual data; 

processing a combination of the set of transformed residual data, the second rendition of 

the signal, and the third rendition of the signal to produce a set of residual data; and  

applying the set of residual data to the third rendition of the signal to produce the fourth 15 

rendition of the signal. 

37. The method as in claim 1 further comprising:  

applying an upsampling operation to the second rendition of the signal to produce a third 

rendition of the signal, the third rendition of the signal being of a substantially higher 

display element resolution than the second rendition of the signal; and  20 

wherein application of the upsampling operation includes deriving settings for a display 

element in the third rendition of the signal based on settings for multiple display elements 

in the second rendition of the signal.  

38. The method as in claim 37, wherein the reconstruction data includes residual data, 

the method further comprising:  25 

applying residual data to multiple display elements in the third rendition of the signal to 

produce a fourth rendition of the signal, the applied residual data modifying the settings 

of the multiple display elements in the third rendition of the signal to produce settings for 

the corresponding display elements in a fourth rendition of the signal.  

39. The method as in claim 38 further comprising:  30 

implementing the second decoder to decode the second portions of encoded data into the 
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residual data includes: the second decoder decoding at least one residual in the residual 

data by combining a result with a substantially random number generated according to a 

given probability distribution.  

40. The method as in claim 18, wherein encoded data is decoded according to a 

combination of Huffman entropy decoding and Run Length (RLE) decoding methods.  5 

41. The method as in claim 18, wherein encoded data is decoded via a static range 

entropy decoder in accordance with a symbol probability distribution specified in the 

reconstruction data.  

42. The method as in claim 18, wherein encoded data is decoded via a static 

arithmetic entropy decoder in accordance with a symbol probability distribution specified 10 

in the reconstruction data.  

43. A method comprising: 

via computer processor hardware: 

parsing a data stream into first portions of encoded data encoded according to an MPEG 

encoding format, second portions of encoded data encoded data are encoded according to 15 

a non-MPEG encoding format, and third portions of encoded data;   

implementing a first decoder to decode the first portions of encoded data into a first 

rendition of a signal at a first level of quality;    

implementing a second decoder to decode the second portions of encoded data into first 

reconstruction data, the first reconstruction data specifying how to modify the first 20 

rendition of the signal into a second rendition of the signal at a second level of quality, 

the second level of quality greater than the first level of quality;  

processing the first reconstruction data and the first rendition of the signal to produce a 

second rendition of the signal at the second level of quality; 

implementing a third decoder to decode the third portions of encoded data into second 25 

reconstruction data, the second reconstruction data specifying how to modify the second 

rendition of the signal into a third rendition of the signal at a third level of quality, the 

third level of quality greater than the second level of quality;  and 

processing the second reconstruction data and the second rendition of the signal to 

produce a third rendition of the signal at the third level of quality. 30 

44. The method as in claim 43, wherein the first portions of encoded data are decoded 
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in accordance with an MPEG (Moving Pictures Experts Group) format; and  

wherein the first reconstruction data derived from the second portions of encoded data 

and the second reconstruction data derived from the third portions of encoded data are 

decoded in accordance with hierarchical encoding formats.  

45. A method comprising: 5 

via computer processor hardware: 

receiving a signal; 

implementing a first encoder to produce first portions of encoded data to reproduce a first 

rendition of the signal, wherein the first portions of encoded data are encoded according 

to an MPEG encoding format; implementing a second encoder to produce second 10 

portions of encoded data encoded according to a non-MPEG encoding format, the second 

portions of encoded data indicating how to modify the first rendition of the signal and 

produce a second rendition of the signal, the second rendition of the signal being of a 

higher level of quality than the 

first rendition of the signal;     15 

producing a data stream to include the first portions of encoded data and the second 

portions of encoded data; and transmitting the data stream to at least one destination. 

46.  The method as in claim 45, wherein transmitting the data stream to 

the at least one destination includes: initiating transmission of the data stream over an 

MPEG transport stream.  20 

47. The method as in claim 45 further comprising: producing the first 

portions of encoded data in accordance with an MPEG compression protocol.  

48. The method as in claim 46 further comprising: producing the second 

portions of encoded data according to a hierarchical encoding compression protocol, the 

second portions of encoded data including compressed residual data and specifying 25 

upsample operations to be applied to modify the first rendition of the signal into the 

second rendition of the signal.  

49. The method as in claim 45 further comprising:  

tagging the first portions of encoded data with a first unique tag, the first unique tag 

indicating that the first portions of encoded data are to be decoded by a first decoder; and 30 

tagging the second portions of encoded data with a second unique tag, the second unique 
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tag indicating that the second portions of encoded data are to be decoded by a second 

decoder.  

50.  The method as in claim 45, wherein transmitting the data stream to 

the at least one destination includes:  

transmitting the data stream to a first destination that decodes only the first portions of 5 

encoded data to reproduce and play back the first rendition of the signal; and transmitting 

the data stream to a second destination that decodes the first portions of encoded data and 

the second portions of encoded data, the second destination reproducing the first 

rendition of the signal based on the decoded first portions of encoded data, the second 

destination applying the decoded second portions of encoded data to the first rendition of 10 

the signal to produce and play back the second rendition of the signal. 
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