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INTRODUCTION

Manual beam model validation can be an error-prone and time-consuming process. To verify clinical viability, the model must first be tested across a wide range of beam

and geometry parameters. For each individual calculation, dose-distribution data must be manually exported and then manually matched and compared to measured data,
often in varied software. At the Seattle Proton Therapy Center (SPTC) an in-house suite of Python-based automation scripts have been developed to automate this process.

METHODS

These tools were initially developed to assist in the commissioning of IBA uniform scanning [lon Beam Applications, Louvain-Neuve, Belgium] for the RayStation treatment
planning system [RaySearch Laboratories, Stockholm, Sweden]. The RayStation scripting interface was used in conjunction with Python code to automate beam model
parameter variation, dose calculation, and data export. Parameter set lists can either be scraped from previously measured data file names or specified manually.
Comparison data searching/matching, device-specific data file reading (e.g. multi-layer ion-chamber or planar array), data-type-specific reformatting (e.g. noise smoothing
or curve normalization), and finally analysis (e.g. gamma comparison) is all fully automated requiring just minutes of user-specific configuration. Validation results are
documented in pdf printing of comparison plots and tables, and analysis metrics across multiple comparison instances are compiled in csv files for easy review in

spreadsheet software.
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Similarly a calculation list of specific parameter sets can
be specified using simple for loops.
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RESULTS

For this specific model validation instance, plan calculation and export required 30
minutes of user configuration and approximately 8 hours of unattended calculation
time. Analysis of this data set required 30 minutes of configuration and approximately
1 hour of unattended calculation time.

IBTR2 RS US Commissioning

Model Input Depth Profile Comparison (Xio vs MLIC)

Xio File: IBTR2 Xio DP G90 510 R119 M44 SE100 I1SDO SAP80 20200212 004607 .txt
MLIC File: IBTR2 MLIC DP G90 510 R119 M44 SE100 ISD0 SAP80 20190315 021640.txt
Gantry Angle: 90.0

Option: 18

Rx Range: 11.9

Rx Mod: 4.4

Central Axis Depth Profile

Range Dev. {cm) Mod Dev. {cm) Dose at Prox. Mod (%)

Xio Rog = 11.80cm
Xio Mgs = 4.55 cm

Fractional Dose

MUC Mgs = 4.32 cm

MLIC Rap = 11.70 cm

Depth (em)
—— Gamma (3%/1mm) Pass Rate (3%/1mm) (%)
Gamma {5%/2mm) Pass Rate (5%/2mm) (%)
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For each exported data curve, in-house developed analysis software automatically
searches and matches measured and calculated data, constructs pdf output plots
(example SOBP comparison shown above) as well as compiles batch-wise
spreadsheet outputs of key analysis metrics.
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