Utilities

Utilities.zip contains a program to generate data for comparison with simulation output.  The code was written in C#.  I have only provided the executable files.  

ImageLoad.exe runs the program.  Other files are required runtime information.

A window labeled First Frame opens up when the program is run.  In this window, a reference image should be loaded.  File – New Image opens a second window in which the next frame should be loaded.  For comparison with the simulation, Vac10.Y should be loaded into First Frame and Vac11.Y should be loaded into the Next Frame window.  Note that this loads Y,U,V files, converts to RGB, and displays the images.

Once images are loaded, the following windows can be used:

Motion Search

This window performs a full search over the selected macro block and 8 surrounding macro blocks.  To perform a search, enter the X and Y locations of the selected macro block.  Note that searches around the border are not allowed (and will generate an index out of bounds error, just click continue and reenter a new value.)  For the 9x5 test frames, X = 1..7 and Y = 1..3 are allowed (columns 0 and 8 rows 0 and 4 not allowed.)

Example:

With Vac10 and Vac11 as First Frame and Next Frame

Set X Macro Block = 2 and Y Macro Block = 1

Results

Best X
= 1
Best Y = 0

Simulation outputs X = 17, Y = 16 referenced to the upper left corner of the center macro block at 16,16.  This is available at time 1,270,462,740 as dout from the motion detection module (dout contains x and y ie 0x00110010 = 17,16.) 

Log Search

3017
2283
1851

1095
264
609

3164
2931
3045

The motion detection unit stores the 36 log search sums in sums[0:2][0:11]

Sums[0:2][0:2] will contain these values from the first 9 tests performed at

X offset, Y offset = -8,0,+8.  The results for block 2,1 are at time

1,253,646,580ps.

Difference

This will generate a difference image in a new window.  Note that closing this window will close the program.  There is really no use for this with respect to the motion detection core.

Row Differences

Calculates sum of absolute difference between rows in the current macro block and rows in the search frame.  X and Y macro block limitations apply as above.

X Offset and Y Offset should be integer pixel offsets in the range +16 to –16.

These can be set to the best values generated by Motion Search window to generate sums that can be compared to the simulation output.  (Note that the software performs a full search while the simulation performs a log search, so it is possible that the simulation will not find the best match.)

Example:

With Vac10 and Vac11 frames loaded in First Frame and Next Frame, run row differences with X Offset = 1 Y Offset = 0.  This gives a list of row differences

and partial sums which match the simulation output for sums[0][10] starting at

time 1,264,943,780.  Note that X and Y axises are reversed  for sums.  This result is in sums[0] because in the third log search X= 2 produced the best result, so the final search is performed at X = 1 X= 2 and X=3, with X=1 resulting in the lowest sum of differences.

Half Pel X and Y can also be input (-1 0 1) and will generate row differences and partial sums for the half pel cases.

Y Data

This window generates actual rows of pixels and differences for comparison to simulated results.  These were useful for debug and could be helpful when following simulations in the generation of the sums.

Half Pel

This window performs difference calculations for an 18x18 search block.  Enter the macro block location and the X and Y offsets to generate 9 results centered at the full pixel offset.

Example

X macro block = 2 Y macro block = 1 X offset = 1 Y offset = 0

348
304
308

Simulation

258
250
246

sums[0:9] in HalfPel.v

316
320
304

Time = 1,286,019,540

