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METHOD AND APPARATUS TO ACCOMMODATE 

PARTIAL PICTURE INPUT TO AN MPEG-COMPLIANT 

ENCODER 

Field of the Invention 

This invention relates to digital video encoders and digital 

video encoding, and more particularly to error correcting. The 

method and apparatus of the invention detect errors in the 

synchronization signals of the incoming data stream and stop 

encoding until the next line, field, or frame, thereby preventing 

these errors from degrading the video output of the encoder and 

propagating through the network. 
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Background of the Invention 

For a digital video encoder subsystem, such as an MPEG-2 or 

HDTV compliant digital video encoder subsystem, -the occurrence of 
an error, such as switching the uncompressed video source from one 

device or channel to another while encoding, can pose many 

problems. The input~ video stream could be disturbed in such a 

manner as to present the encoder with one or more of the following 
problem scenarios: 

1. Too few pixels per line for the current input line. 

2. Too many pixels per line for the current input line. 

3. Not enough lines for the current field/frame before the 

next field/frame arrives. 

4. Too many lines for the current field/frame before the 

next field/frame arrives. 

s. Odd-to-Even or Even-to-Odd field parity switch in the 
middle of a field. 

6. Failure to switch field parity between fields. 

,,,.... 
Typical prior art encoding subsystems may r~spond to such 

disturbances by stopping the encoding process, that is, hanging, or 
by producing continually shifted luminance . and/or chrominance 
output components, or by inverting the even and odd fields, or some 
other undesirable output. These responses all serve to carry the 
disturbance through subsequent pict~res. 
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A more desirable response to such an input video disturbance 
would be to correct the error and resume normal encoding as soon as 
possible following the input video transition. 

Thus, there exists a clear need for a method and apparatus to 

detect and correct errors in the synchronization signals of the 
input bitstream to the encoder, that is, the pixel bus, before the 
errors propagate through· the system and become perceptible to the 
viewer. 
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summary of the Invention 

This invention provides a mechanism by which a digital video encoding system or subsystem, for example, an MPEG-2 compliant encoding subsystem or an HDTV compliant encoding subsystem, can respond to an input video error and the ensuing partial picture scenarios, such as an incomplete field transmission where the field parity changes before the end of the field, or identification of a field end where· subsequen~ lines are of the .same parity as the previous field, or where an erroneous line end is encountered and the rest of the line is identified as being of the wrong parity, or the like. The method and apparatus of the inventio~ detect such errors and anomalies, and take appropriate action, such as stopping encoding of the particular picture until the next line, parity field, or picture is encountered, and thereafter resuming encoding. 

According to our invention, there is provided a Partial Picture Repair Unit ( "PPRU") connected to the uncompressed video input port of the encoding subsystem. With the assistance of an "end of picture" detection mechanism, the partial picture repair unit detects each of the partial picture conditions as they are presented at the uncompressed video interface, stops encoding, and either repairs the input video stream or waits for a correct input video stream in such a manner as to make the disturbance transparent to all downstream units in the remainder of the encoding system pipeline. After the occurrence of the partial ,,.,.... picture condition, all downstream units will continde to operate properly, although there may be, at most, two frames of transitional video where image degradation may occur. 
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According to a first aspect of the invention there is provided a method of 

compressing an uncompressed digital video image where the image is a field of first 

padty, and the input changes to another field of first parity, whereby there are too many 

h1put lines for the current field of first parity and too many lines are detected such that the 

end of picture signal is received and then additional valid pixel lines are received before 

the vertical reference occurs for a next field of second parity, the method comprising 

blocking the remainder of field pixel data of first parity and resuming normal processing 

when a vertical reference is received for the next field of second parity. 

According to a second aspect of the invention there is provided a method of 

compressing an uncompressed digital video image where the current input picture is a 

field of first parity, and the input changes to a field of second parity with the pixel bus 

parity signal switching before the end of picture indication, the improvement comprising 

blocking all of a field of second parity being received, blocking the vertical reference for 

the second field of first parity, and allowing pixel data of a second field of first parity 

tlu·ough until the end of picture indication is received, and thereafter blocking the 

remainder of the second field of first parity, and resuming normal processing when a 

vertical reference is received for a next field of second parity. 

According to a third aspect of the invention there is provided a method of 

compressing an uncompressed digital video image where the current input picture is a 

frame picture without enough lines to finish the cmTent input picture and the vertical 

reference for a next frame arrives before the end of picture signal, the improvement 

comprising blocking the generation of a new picture indication and allowing the next 

frame's pixel data through until an end of picture signal is received, thereafter blocking 

the remainder of the pixel data for that frame, and resuming normal processing when the 

vertical reference arrives for the next frame. 

According to a fourth aspect of the invention there is provided a method of 

compressing an uncompressed digital video image where the current input picture is a 

frame picture having too many input lines for the current input picture ¢ereby an end of 
I 

picture signal is received and thereafter additional valid pixel lines arrive before a vertical 

reference for a next frame picture, the improvement comprising blocking excess pixel 

lines for the current frame, and resuming normal processing when the vertical reference 

arrives for the next frame. 

According to a fifth aspect of the invention there is provided a method of 

compressing ru1 uncompressed digital video image where the pixel interface parity signal· 
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does not switch at the beginning of a next field picture and a current field input picture 

completes, and then is followed by another field of the same parity, the improvement 

comprising detecting that the field did not switch, blocking the entire field, and resuming 

normal processing when the vertical reference for a next field of different parity 1s 

received. 

~ 

J 
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The Figures 

The invention may be understood by reference to the FIGURES 

appended hereto. 

FIGURE 1 shows a diagram of elements of a digital video 

encoding system with a Partial Picture Repair Unit. The elements 

include a Partial Picture Repair Unit, an End of Picture Detection 

Unit, an Uncompressed Digi~al Video DRAM, a DRAM-Controller, and 

the remainder of the encoding subsystem. Uncompressed digital video 

input and indicia of the end of the datastream components, that is, 

end of the l.ine, end of the parity field, or end of the picture are 

inputs to the Partial Picture Repair Unit. The repaired 

uncompressed digital video goes from the Partial Picture Repair 

Unit to the ·DRAM Controller, and from the DRAM Controller to the 
i 

Uncompressed Digital Video DRAM and the remainder of the encoding 

subsystem. The remainder of the encoder subsystem provides a 

compressed video output. 

FIGURE 2 is a diagram of the Partial Picture Repair Unit. The 

uncompressed digital video bitstream comes from the pixel bus to 

the Picture Interface Control Signal Blocking Mechanism, where 
blocking-controls are applied, and the output is on the repaired 

pixel bus. 
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Detailed Description of The _Inventi~n 

According to our invention there is provided a method and 

apparatus for detecting and correcting errors in the 

synchronization signals of an incoming uncompressed digital video 

datastream before the datastream is compressed as shown in FIGURES 

1 and 2. The apparatus encompasses a Partial Picture Repair Unit 

(PPRU). 

FIGURE 1 shows a high level diagram of the Partial Picture 

Repair Unit incorporated in an MPEG2 or HDTV encoding subsystem or 

similar encoding subsystem. The elements include a Partial P ictur.e 

Repair Unit, an End of Picture Detection Unit, an Uncompressed 

Digital Video DRAM, a DRAM Controller, and the remainder of the 
i 

encoding subsystem. Uncompressed digital video input and indicia of 

the end of the datastream c"omponents, that is, end of the line, end 

of the parity field, or end of the picture are inputs to the 

Partial Picture Repair Unit. The repaired uncompressed digital 

video goes from the Partial Picture Repair Ui:tit to the DRAM 
,· 

Controller, and from the DRAM Controller. to the Uncompressed 

Digital Video DRAM and the remainder of the encoding subsystem. The 

remainder of the encoder subsystem provides a compressed video 

output. 

FIGURE 2 shows a detailed diagram of the Partial Picture 

Repair Unit (PPRU) architecture. FIGURE 2 shows the uncompressed 
;!9""" 

digital video bitstream coming from the pixel bus ~o the Picture 

Interface Control Signal Blocking Mechanism, where blocking 

controls are applied, and the output to the r~paired pixel bus. 
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The PPRU identifies seven different error or partial picture 
scenarios, denoted by the functional boxes in the diagram showing 

case 1 through case 7. In addition, each of cases 1, 3, and 5 have 

two possible variations. 

Case 1 - The current input picture is a field of first parity and 
the input.switches to another field of the same parity, 
for example, the _current input picture is an odd field, 

and the input switches to another odd field • 

. a. variation 1 - There are not enough lines to finish the 
current field, for example the current odd field. 

b. vari"ation 2 - There are too many input lines for the 
current field, for example the current odd field. 

Case 2 - The current picture is a field of first parity and, 

before finishing the field the input switches to a field 
of opposite parity, for example, the current input 
picture is an odd field, and the input switches to an 
even field. 

Case 3 -
,...... 

Case 3 is the opposite of case 1. that isl, the current 

input picture is an even field, and the input switches to 
another even field. 

a. variation 1 - There are not enough lines to finish the 

current even field. 
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b. variation 2 - There are too many input lines for the 
current even field. 

Case 4 - case 4 is similar to Case 3 except that the current input 
picture is an even field, and the input switches to an 

odd field. 

Case 5 - The current input picture- is a frame picture,· and tha 

number of lines is improper. 

a. variation 1 - There are not enough lines to finish the. 

current input picture. 

b. variation 2 - There are too many input lines for the 
current input picture. 

case 6 - The current field of a first parity completes, and the 

next field is of the same parity and the pixel interface 
parity signal does not switch, for example, the current 
odd field input picture completes, and then is 

followed by another odd field. The pixel interface ODD 

signal does not switch at the beginning of the next 
field picture. 

~ 

I 

Case 7 - Case 7 is similar to Case 6 except that the current even 

field input picture completes, and then is followed by 

another even field. The pixel interface ODD signal does 
not switch at the beginning of the next field picture. 
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Each of. the possible error or partial picture scenarios 
results in some form of processing of the uncompressed video input 
stream by the PPRU, resulting in the creation of a repaired data 
stream on the repaired pixel bus. The repair begins upon detection 
of an erroneous field or line. Processing for that field or line is 
stopped upon detection of an error in the synchronizaton signal~, 
and processing is resumed when the end of line, the end of field, 
or the end of picture indicator is detected. 

The PPRU stops encoding when it detects an error in the 
synchronization signal, corrects the error, and resumes encoding. 
The specific actions taken by the PPRU for each of the seven cases 
can be summarized as detecting an error, stopping encoding to avoid 
propagating the error, correcting the error or recovering from the 
error, and resuming encoding. 

One type of error, referred to as a Case 1 error above and in 
FIGURE 2, occurs when the current input picture is an odd field, 
and the input switches to another odd field. In variation 1 there 
are not enough lines to finish the current odd field. In this case 
the PPRU detects that there are not enough lines (i.e. pixel bus 
vertical reference occurs before end of picture is signalled by the 
end of t>icture detection unit). The even field data is then 
blocked, and the next odd field is allowed through until the first 
odd field is completed (that is, the PPRU receives the end of 
pictu~e signal). The PPRU then blocks the remaining lines in the 
odd field. Normal processing resumes when vertical reference is 
received for the next even field. 

l"P'" 
I 

In variation 2 of this error there are too many input lines 
for the current odd field. The PPRU detects ~oo many lines (that 
is, the PPRU receives the end of picture signal and then additional 
valid pixel lines before the vertical reference occurs for the next 
field). The PPRU blocks the remainder of the odd field pixel data. 
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Normal processing resumes when vertical reference is received for 

the next even field. 

In another type of error, referred to as a Case 2 error above 
and in FIGURE 2, the current input picture is an odd field, and the 

input switches to an even field. In this type of error the PPRU 
detects field switch (i.e. pixel bus ODD signal switches before the 
end of picture indication): The PPRU blocks .all of the partial 
even field, blocks the vertical reference for the second odd 
field, and allows the second odd field pixel data through until the 
end of picture indication is received. The PPRU then blocks the 
remainder of the second odd field. Normal processing resumes when 
vertical reference is received for the next even field. 

In still another type of error, referred to as a Case 3 error 
above and in FIGURE 2, the current input picture is an even field, 
and the input switches to another even field. In variation 1 of 
this error type there are not enough lines to finish the current 
even field. The PPRU detects that there are not enough lines (i.e. 
pixel bus vertical reference occurs before end of picture is 
signalled by the ·end of picture detection unit). The odd field 
data is then blocked, and the next even field is allowed through 
until the first even field is completed (that is, until the PPRU 
receives the end of picture signal) . The PPRU then blocks the 
remaining lines in the even field. Normal processing resumes when 
vertical reference is received for the next odd field. 

--I 

In variation 2 of this error type there are too many input 
lines for the current even field. This occurs w~en the PPRU detects 

too many lines (that is, the PPRU receives the end of picture 
signal and then additional valid pixel lines before the vertical 
reference occurs for the next odd field). The PPRU blocks the 
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remainder of the even field pixel data. Normal processing resumes 
when vertical reference is received for the next odd field. 

In still another-type of error, referred to as a Case 4 error 
above and in FIGURE 2, the current input picture is an even field, 

and the input switches to an odd field. In this case the PPRU 

detects field switch (i.e. pixel bus ODD signal switches before the 

ena of picture indication) •. The PPRU blocks all of the partial odd 
field, blocks the vertical reference for the second even field, and 
allows the second even field pixel data through until the end of 
picture indication is received. The PPRU then blocks the remainder 
of the second even field. Normal processing resumes when vertical 
reference is received for the next odd field. 

In still another type of error, referred to as a Case 5 error 
above and in FIGURE 2, the current input picture is a frame 
picture. In variation 1 there are not enough lines to finish the 
current input picture. The PPRU detects not enough lines (vertical 
reference for the next frame arrives before the end of picture 
signal). The PPRU blocks the generation of the new picture 
indication to the remainder of the encoding subsystem, and then 
allows the next frame's pixel data through until the end' of picture 
signal is received. The PPRU then blocks the remainder of the pixel 
data for that frame. Normal processing resumes when the vertical 
reference arrives for the next frame. 

In variation 2 of this error condition there are too many 
input lines for the current input picture. The PPRG'.detects too 
many lines (that is, the end of picture signal is received and then 
additional valid pixel lines arrive before ver~ical reference for 

the next frame picture). The PPRU blocks the excess pixel lines for 
the current frame. Normal processing resumes when the vertical 
reference arrives for the next frame. 



.-,· : : .. - ti . . c::Z· 

14 

In yet another error condition, referred to as a Case 6 error 

above and in FIGURE 2, the current odd field input picture 
completes, and then is followed by another odd field. The pixel 
interface ODD signal does not switch at the beginning of the next 
field picture. The PPRU detects that the field did not switch, and 
blocks the entire odd field. Normal processing resumes when the 

vertical reference for the next even field is received. 

In still another error condition, referred to as a Case 7. 
error above and in FIGURE 2, the current even field input picture 
completes, and then is followed by another even field. The pixel 
interface ODD signal does not switch at the beginning of the next 
field picture. The PPRU detects that the field did not switch, and 
blocks the entire even field. Normal processing resumes when the 
vertical reference for the next odd field is received. 

While the invention has been described with respect to 
certain preferred embodiments and exemplifications, it is not 
intended to limit the scope of the invention thereby, but solely by 
the claims appended hereto. 

--J 
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CLAIMS: 

I . In a method of compressing an uncompressed digital video image where the 

image is a field of first parity, and the input changes to another field of first parity, 

whereby there are too many input lines for the current field of first parity and too many 

lines are detected such that the end of picture signal is received and then additional valid 

pixel lines are received before the vertical reference occurs for a next field of second 

parity. the method comprising blocking the remainder of field pixel data of first parity and 

resuming normal processing when a vertical reference is received for the next field of 

second parity. 

2. In the method of compressing an uncompressed digital video image of claim I 

where the image is an odd field, and the input changes to another odd field so that there 

are too many input lines for the current odd field and too many lines are detected whereby 

the end of picture signal is received and then additional valid pixel lines are receiYed 

before the vertical reference occurs for the next even field, the improvement comprising 

blocking the remainder of the odd field pixel data and resuming normal processing when 

a vertical reference is received for the next even field. 

3. In a method of compressing an uncompressed digital video image where the 

cmrent input picture is a field of first parity, and the input changes to a field of second 

parity with the pixel bus parity signal switching before the end of picture indication. the 

improvement comprising blocking all of a field of second parity being received, blocking 

the vertical reference for the second field of first parity. and allowing pixel data of a 

second field of first parity through until the end of picture indication is received, and 

thereafter blocking the remainder of the second field of first parity, and resuming normal 

processing wl~en a vertical reference is received for a next field of second parity. 

--I 
4. In the method of compressing an uncompressed digital video image of claim 3 

where the current input picture is an odd field, and the input changes to an even field with 

a pixel bus ODD signal switching before the end of picture indication, the improvement 

comprising blocking all of the partial even field, blocking the vertical reference for the 

second odd field, and allowing the second odd field pixel data through until the end of 

picture indication is received, and thereafter blocking the remainder of the second odd· 

I lllillUIII~ Ulllllll II f 111 
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field, and resuming normal processing when a vertical reference is received for the next 

even field. 

5. In the method of compressing an uncompressed digital video image of claim l 

where the current input picture is an even field, and the input switches to another e\'en 

field such that there are too many input lines for the current even field so that the end of 

picture signal is received and thereafter additional valid picture lines are received before a 

vertical reference occurs for a next odd field, the improvement comprising blocking the 

remainder of even field pixel data, and resuming normal processing when a ve11ical 

reference is received for a next odd field. 

6. In the method of compressing an uncompressed digital video image of claim 3 

where the current input picture is an even field picture, and the input S\Vitches to an odd 

field picture where a pixel bus ODD signal switches before the end of picture indication, 

the improvement comprising blocking all of the partial odd field, blocking a vertical 

reference for a second even field, allowing second even field pixel data through until the 

end of picture indication is received, and thereafter blocking the remainder of a second 

even field, and resuming normal processing when the vertical reference is received for a 

next odd field. 

7. In a method of compressing an uncompressed digital video image where the 

current input picture is a frame picture without enough lines to finish the current input 

picture and the vertical reference for a next frame arrives before the end of picture signal, 

the improvement comprising blocking the generation of a new picture indication and 

allowing the next frame's pixel data through until an end of picture signal is receiYed, 

thereafter blocking the remainder of the pixel data for that frame, and resuming normal 

processing when the vertical reference arrives for the next frame. 

,.,,.. 
J 

8. In a method of compressing an uncompressed digital video image where the 

current input picture is a frame picture having too many input lines for the current input 

picture whereby an end of picture signal is received and thereafter additional valid pixel 

lines arrive before a vertical reference for a next frame picture, the improvement 

comprising blocking excess pixel lines for the current frame, and resuming normal 

processing when the vertical reference arrives for the next frame. 

l lllllllllllllBlflllll ll llll 
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9. In a method of compressing an uncompressed digital video image where the 

pixel interface parity signal does not switch at the beginning of a next field picture and a 

cmTent field input picture completes, and then is followed by another field of the same 

parity, the improvement comprising detecting that the field did not switch, blocking the 

entire field, and resuming normal processing when the vertical reference for a next field 

of different parity is received. 

10. In the method of compressing an uncompressed digital video image of claim 9 

where the pixel interface ODD signal does not switch at the beginning of a next field 

picture and a current odd field input picture completes, and then is followed by a second 

odd field, the improvement comprising detecting that the field did not switch, blocking 

the entire second odd field, and resuming normal processing when a vertical reference for 

a next even field is received. 

11. In the method of compressing an uncompressed digital video image of claim 9 

where a pixel interface ODD signal does not switch at the beginning of the next field 

picture, a current even field input picture completes, and then is followed by a second 

even field, the improvement comprising detecting that the field did not switch, blocking 

the entire second even field, and resuming normal processing when a ve1tical reference 

for a next odd field is received. 
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