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FCU position and width algorithm specification.

1 New Versions

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

	Scanning Controller Gateway Server
	PC
	
	2.6

	SGCU controller
	A500
	
	

	RCU controller
	A500
	
	

	FCU controller
	A500
	
	3.02

	Beam command
	M10C
	
	

	ISEU, X-SMPS, Y-SMPS readback
	M10
	
	

	Magnet field readback
	H10
	
	

	Dosimeter for integral IC2/IC3 integral planes 
	F100
	
	

	Dosimeter for IC2/IC3 strips
	I3200
	
	

	Ethernet communications
	Rabbit
	
	


2 Requirements

The FCU position and width calculations are to be changed according to the email from Hassan Bentefour “Refining of the specifications for implementing the analytical method in the scanning controller software” of 7/26/2008:

Step 1 (this step to be performed by the user only once everyday if he judge necessary).

· Read N times the strips responses without beam,

· Make an average of  the strips responses over all the N readings

· Store the result as background correction vector.

· Put the number of reading (N) in the *.ini file that the user can set it up to the value he wants

· If N=0, then this first step (complete step 1) should be ignored (By passed).

Step 2 (This step corresponds to the start of the irradiation) 

· Read all the strips responses

· Find the amplitude of the maximum channel (Amax)

· Compare it with the value A0 which should be configurable by the user in the *.ini file.

· If Amax is greater than A0, then go to step 3, if not then keep summing up the readings of the strips till this condition (Amax >A0 is fulfilled)

· If the beam is moved (dose reached for that specific spot) while the condition Amax>A0 is not reached then drop the collected data and go back to the beginning of step 2

Step 3 (this step will take place only if step 1 is activated)

· Perform background subtraction by subtracting the correction vector from step 1 of the actual strip signal read in step 2

Step 4
· Reduce the vector obtained in step 3 by considering only the values from the W0 strips (default value of W0 = 8 which means 17 strips are used) immediate to the central channel from both sides and ignore the rest of the channels values. The best would be to make the number W0 configurable by putting it into the “*.ini” file and make the user adapt it with respect to the beam sigma value.

· If you are in the edge condition: the central strip is closer to either strip 1 or strip 32 by W strips (where W is smaller than W0 ), then:

· If W is greater than 3 ( W = 4, 5, 6, 7) then consider only the W number of strips ( W = 7, 6, 5, 4) immediate to the central strip and ignore the rest of the channels values

· If W is equal or smaller than 3 (W = 3, 2, 1, 0) then

· in order to determine the beam position, continue using the analytical method by applying it on the value of the central strips only: on 7 strips if W=3 , on 5 strips if W=2 , on 3 strips if W=1 and  on 1 strip if W=0)

· In order to determine the beam size, do not apply the analytical method, instead proceed as follow:

1. find the position that correspond to 50 % of maximum amplitude of the vector obtained in step 3
2. compute the HWHM (half width half maximum) which corresponds to: HWHM =Position of the beam obtained in step (W<3)  -  Position of 50 % of the maximum amplitude of the vector obtained in step 3 (result of the previous step).

3. compute the beam sigma as:  sigma = 0.851 * HWHM

Step 5
· Apply the analytical method on the reduced vector in order to compute the beam position in mm and the beam spot size in mm.

Step 6

Write the obtained values of the beam position and the beam size into the scanning controller output file with the index of the last strips reading before beginning the computation
3 Changes Made

3.1 Algorithm 

Implemented the algorithm described above except for the portion highlighted in blue. There is not sufficient time to execute this portion of the algorithm.
3.2 Input Parameters

Added input parameters to the <sc_setup.ini> file as follows:

· i3200PeakThreshold – defines the minimum current in Amperes that must be observed on the peak strip before the position and width can be calculated.

· I3200PeakWidth – specifies the number of strips around the peak strip that will be used to compute the position and width
3.3 Structure Changes

Added the following parameters to the ControllerSetup structure for all controllers:

unsigned int i3200PeakWidth;   // uint16 - peak half width 

float i3200PeakThreshold;
 // float32 - peak threshold allowed
4 Tests
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