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PRS20446 - Dose Driven Dosimetry for Spots

1 New Versions

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

	Scanning Controller Gateway Server
	PC
	
	3.7

	SGCU controller
	A500
	
	1.22

	RCU controller
	A500
	
	2.13

	FCU controller
	A500
	
	3.30

	NECU
	A500
	
	4.03

	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. 
Presently the dose is delivered to a spot by defining a target dose and a spot duration. When the dose is achieved the beam intensity command is set to zero. This predictable timing makes synchronization of the multiple controllers straightforward.

The main disadvantage to this approach is that the treatment manager must allocate enough time to account for variances in the beam intensity (in the upward direction), lengthening the total duration of the scan. A more desirable approach would be to terminate a spot just after the dose is realized, thus optimizing time.
3 Changes Made

3.1 Setup Parameters
The following new parameters have been added to the <sc_setup.ini> file:

	Section
	Parameter
	Description

	[PbsDataRecorder]
	spotWaitAfterIrradiationTime
	The number of milliseconds to wait after a spot irradiation is completed in order to allow the beam to shut off completely before proceeding.


3.2 Synchronization

Synchronizing the controllers across the “variable” spot duration required for dose driven dosimetry is one of the main concerns of the design. Presently a synchronization message is transmitted from the SGCU to the RCU and FCU via a fiber optic connection. The time-slice number is transmitted in this message, and each controller is required to keep time with this synchronization. 

Only the SGCU initially knows that the dose is complete. In order to keep the other three controllers tightly synchronized, this information must be passed to the controllers in a timely fashion. To do this, the top bit of the time-slice number is used. This bit is flipped each time the element is changed by the SGCU. The other controllers will advance to the next element whenever this bit flips.

3.3 Trajectory Map Specification

The spot element format will not change. The <count> field will now be interpreted as the maximum allowed time (not including beam off allowance) that the spot can take before generating an error. Note that the maximum time that a spot can now take is defined as the trajectory map maximum time + spotWaitAfterIrradiationTime.
3.4 Database Specification

Each controller shall report the change from one element to another by toggling a bit in the ControlData portion of the database structure:
/**

 * Error data returned by all controllers. 
 */ 

struct ControlData

{


unsigned int unused:4;


// unused


unsigned int errorType:5;

// ControllerErrorType causing error


unsigned int threshold:5;

// ControllerThreshold causing error


unsigned int stopping:1;

// Set when in _Stopping state


unsigned int flipBySubMap:1;

// Flips each submap change

};
The “flipBySubMap” bit will therefore be flipped at the start of a new element. The server must use this information to properly associate the element number with a record.

4 Tests
Multiple trajectory maps were loaded and executed to make sure that the four controllers remained in synchronization. In each case the same amount of data was delivered by each controller.

A spot map was run.
The following plot of F100 SGCU and RCU current demonstrates that the SGCU and RCU are properly synchronized:
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The following plot of SGCU and FCU charge demonstrates that the SGCU and FCU are properly synchronized:
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The following plot of SGCU and NECU charge demonstrates that the SGCU and FCU are properly synchronized:
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