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PRS20407 – Width and position calculations need analysis
1 New Versions

The following new versions have been generated:
	SYSTEM
	Hardware
	FPGA
	Software

	Scanning Controller Gateway Server
	PC
	
	

	SGCU controller
	A500
	
	

	RCU controller
	A500
	
	

	FCU controller
	A500
	
	3.29

	NECU
	A500
	
	

	Beam command
	M10C
	
	

	ISEU, X-SMPS, Y-SMPS readback
	M10
	
	

	Magnet field readback
	H10
	
	

	Dosimeter for integral IC2/IC3 integral planes 
	F100
	
	

	Dosimeter for IC1/IC2/IC3 strips
	I3200
	
	

	Ethernet communications
	A30
	
	


2 RequirementsDescription is currently collapsed. Click to expand. 
Several issues have arisen regarding the I3200 computation of width and position. In particular,

· Threshold errors appearing in the Linux console appear small relative to expected beam size, or even 0.

· The response of width and position often appears to have a trend. This is shown in the data below:

	[image: image2.png]12

10

18
127
136
145
154

——Seriest





	[image: image3.png]185

1855

186

1865

187

1875

L 7 1013161922 15105134 374043 464953 558

W

L

——Seriest






	Y-WIDTH        LIMITS 8.402253 to 12.60338
	Y-POSITION           LIMITS -19.014 to -18.7242


· The algorithm should be validated to perform according to specifications to insure that the above behavior is not the byproduct of an error.

Questions have been asked regarding the performance of the algorithm as compared to alternate more computationally intensive methods of determining the width and position.
3 Changes Made

3.1 Error reporting

All errors are now be reported in millimeters instead of strips.

3.2 Negative SQRT results

Any results where the square root term goes negative (as might be the case with improperly subtracted offsets) will now report a “no calculation, -10000 result.
4 Tests
4.1 Threshold errors reported in Linux console

It was determined that the width and position are being reported (upon threshold error) in strips instead of millimeters. This will be corrected in the overhaul of errors described in section 3.7 above. In addition, widths of 0 were being returned when the square root term of the width went negative, as would be the case when there was a negative offset that was not corrected properly. This should be reported as a -10000 value (no data).

4.2 Performance of width calculation against specification

The performance of the FCU algorithm to compute width and position was evaluated.

The experiment involved:

· Digitally synthesizing a peak around channel 8 (index origin 0) and feeding into the algorithm

· Running a spot map with one spot with 50 time slices with the I3200 peak threshold set to 0 so that all time slices would yield a calculation

· Recording the output data as usual, as well as the raw integrated data for each of the 50 slices. This was obtained by modifying the code and using the debugger to dump the data to the host.

· Given the raw data, running the same calculations on an Excel spreadsheet

· Comparing width and position results.

Runs were made with the raw data, with the following modifications:

· Positive or negative offsets, applied equally to all channels

· Randomly generated noise using the and() function, applied equally to all channels

· Offset correction vector set to eliminate the introduced noise

Plots for width (left) and position (right) are displayed below for the various conditions. The A500 results are in blue and the Excel results in pink. Only small deviations were observed. Some of these can be accounted by the way the width and position data is treated by the A500 (it is an integer multiplied by 1000 to preserve memory).

More experiments could be run with peaks at the far edges and with different windows (10 was used), but this is time consuming at present since it involves a multi-step manual process.
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Raw data, no modification
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Positive offset 
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Negative offset
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Noise
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Noise, positive offset

[image: image14.png]13 5 7 9 1113 15 17 19 21 23 25 27 29 31 33 35 37 309 41 43 45 47 49

a0 ]




  [image: image15.png]1 3 5 7 9 1113 15 17 18 21 23 25 27 29 31 33 35 37 30 41 43 45 47 49

IAVEN

e seansaalil





Noise, negative offset
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Positive offset, background subtraction vector enabled
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Negative offset, background subtraction vector enabled.
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