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Background

The calculations used in BD-PSNR
It is assumed that we have 2 sets of date, each consisting of 4 pairs of (Psnr, Bitrate).  Psnr is already on logarithmic form.  Take log also of the bitrate resulting in 4 pairs of (Psnr, log(Bitrate)).  Use of log(Bitrate) result in a better balance between low and high bitrates in the final calculation of overall change in bitrate and Psnr.  Notice that this typically result in RD curves that do not deviate much from straight lines.  The figure below show 2 sets of data.
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A third order polynomial is fitted trough each set of data..  Then we can calculate the shaded areas:

1. Average change in Psnr.  The area  is limited to avoid use of extrapolations of the curves outside the end points.
2. Average change in bitrate.  The area  is limited to avoid use of extrapolations of the curves outside the end points.
When the fitted curves are close to straight lines the accuracy of the calculated differences are good even if the bitrate for the end points may vary with as much as a factor of 20.

Be careful to interpret the result in cases where the fitted curves deviate much from a straight line.  One example of this is the 1080p sequence Rolling Tomatoes.
Improvements of the model

Performance at high and low bitrate

When the model was introduced we typically used dqp = 3 between each pair of calculations.  Over the years this has been increased to 4 and 5.  With this larger range it might not be sufficient to have on average value over the whole range.  

I therefore made an Excel sheet where I calculate:

· % Bit
The average over the whole range

· % Bit high.
The average of the upper section of the curves as indicated in green in the figure
· % Bit low.
The average of the upper section of the curves as indicated in red in the figure
For the “high” and “low” calculations a second order polynomial is fitted trough 3 points.  Only the calculations of change in bitrate for “high” and “low” and low has been implemented.  This is considered to be sufficient, especially if used in combination with rate distortion curves described below.
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Rate/distortion curves using log10(Bitrate) and Psnr

It is proposed to plot rate/distortion curves using log10(Bitrate) instead of Bitrate.  This is shown in VCEG-AI11.xls.  A line raster is used with ¼ dB between horizontal lines.  The spacing between vertical lines is 0.025 which corresponds to 5.6 % in bitrate.  I see several advantages with this kind of plot:

· The curves tend to be close to straight lines

· The 4 data points are more evenly distributed over the curves

· Bitrate differences in % are more easily read out of the curves

· By using log10 it is easy to convert between log values and bitrates: 3 → 1000, 3.3 → 2000, 3.6 → 4000, 3.7 → 5000, 3.9 → 8000.

Hopefully this can turn BD-PSNR into an even better tool for assessing objective coding performance.

VCEG-AI11.xls  contains some sample data, mainly to illustrate how the rate/distortion curves will look like.
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