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Introduction


In the last LBC meeting in Atlanta, November 1996, the chroma keying technique was adopted by H.263+ as a technique to represent images that contain transparent or semitransparent pixels.  In this document, we propose a few changes to Section L.14 of LBC-96-358 that describes the chroma keying technique.


Summary of Suggested Changes


Range of Thresholds: In LBC-96-358, the thresholds T1 and T2 are represented using an octet for each.  This gives the range (0…255).  However, the distance measurement as defined in the document may have a wider range due to the square operations.  Therefore, we propose to use two octets (16 bit) for each threshold.


Chroma Keying Artifact: At the Atlanta meeting, some chroma keying artifact in our demo tape was observed.  We propose to add one paragraph in Section L.14 about a simple process to avoid such color artifacts.  Essentially, artifacts arise when there are semitransparent pixels.  These pixels would contain the chroma key color in components where chroma keys are used.  To solve this problem, these pixel values need to corrected at the decoder before they are blended with the background.  The correction process is simply � EMBED Equation.2  ���, where � EMBED Equation.2  ��� is the original pixel value, and � EMBED Equation.2  ���is the corrected value.  A D1 tape will be shown at the meeting to demonstrate this process.


Suggested Text for L.14


L.14.	Chroma Keying Information


The Chroma Keying Information Flag (CKIF) indicates that the “chroma keying” technique is used to represent “transparent” and “semi-transparent” pixels in the decoded picture.  When being presented on the display, “transparent” pixels are not displayed.  Instead, a background picture which is externally controlled is revealed.  Semi-transparent pixels are displayed by blending the pixel value in the current picture with the corresponding value in the background picture.  One octet is used to indicate the keying color value for each component (Y, CB, or CR) which is used for chroma keying.  To represent pixels that are to be “semi-transparent,” two threshold values, denoted as T1 and T2, are used.  Let ( denote the transparency of a pixel; ( = 255 indicates that the pixel is opaque, and ( = 0 indicates that the pixel is transparent. For other values of (, the resulting value for a pixel shall be a weighted combination of the pixel value in the current picture and the pixel value from the background picture (which is specified externally).  Thus the resulting displayed value for each component shall be


					[(·X + (255-()·Z] / 255


where X is the decoded pixel component value (for Y, CB, or CR), and Z is the corresponding pixel component value from the background picture.


The ( value is calculated as follows.  First, the distance of the pixel color from the key color value is calculated:


� EMBED Equation.2  ���


in which XY, XB, and XR are the Y, CB, and CR values of the decoded pixel color, KY, KB, and KR are the corresponding key color parameters, and AY, AB, and AR are keying flag bits which indicate which color components are used as keys.    Once the distance d is calculated, the ( value is computed as specified in the following pseudo-code:


  if � EMBED Equation.2  ���          then ( = 0;�  else if � EMBED Equation.2  ��� then ( = � EMBED Equation.2  ���;�  else if � EMBED Equation.2  ���     then ( = 255;


DSIZE shall be 1, 2, 3, 4, 5, or 6 for chroma keying information, according to the amount of data sent with the CKIF.  No more than one CKIF shall be sent with a picture.


The first octet following the DSIZE octet shall contain the representation order of the current picture—streams having a lower representation order are assumed to form the background picture for streams having a higher representation order.


If DSIZE is greater than one, the next octet after the representation order octet shall be used to send six flag bits defined as:


	bit 0 : AY  :	A flag bit indicating the presence of a KY  key parameter for luminance Y values�	bit 1 : AB  :	A flag bit indicating the presence of a KB  key parameter for chroma CB values�	bit 2 : AR  :	A flag bit indicating the presence of a KR  key parameter for chroma CR values�	bit 3 : A1  :	A flag bit indicating the presence of a T1 threshold parameter for transparency�	bit 4 : A2  :	A flag bit indicating the presence of a T2 threshold parameter for opacity�	bit 5 : reserved�	bit 6 : reserved�	bit 7 : reserved


DSIZE shall be equal to 1 or shall be equal to 2 plus the number of flag bits among AY, AB, and AR which are set to one, plus two times the number of A1, and A2 which are set to one. If DSIZE is greater than 1, then an additional octet shall be sent to specify the value of each parameter for each of the flag bits which are set to one.  Note that two octets are sent for each of T1 and T2.  These octets shall follow in the same order as the flag bits.


If DSIZE is equal to 1, or if all three keying color flag bits AY, AB, and AR, are zero, the keying flag bits AY, AB, and AR and keying colors KY, KB, and KR which were used for the previous keyed picture shall also be used for the current picture. If no previous values have been sent for the video sequence, the default keying flag bits AY = 1,  AB = 1, and AR = 1 and the default key colors KY  = 50, KB = 220, and KR = 100 shall be used as the previous values.


If DSIZE is equal to 1, or if both of the keying threshold flag bits A1 and A2 are zero, the keying threshold values T1 and T2 which were used for the previous keyed picture shall also be used for the current picture.  If no previous values have been sent for the video sequence, the default threshold values T1  = 48 and T2 = 75 shall be used as the previous values.


In the portion where the pixels are “semi-transparent” (i.e., when � EMBED Equation.2  ���), the decoded pixels typically contain the chroma key color in components where chroma keys are used.  This results in certain color artifacts.  To solve this problem, these pixel values need to corrected before they are blended with the background color.  Such a correction process is applied to components of which the corresponding flag bits are set, and the process is defined as follows:


� EMBED Equation.2  ���


where � EMBED Equation.2  ��� is the original decoded pixel component value, and � EMBED Equation.2  ���is the corrected value.
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