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Learning Objectives 

ÅWhat information could be accessed via 

log files 

ÅScenarios where Log files could be used. 

ÅHow log files could be used for error 

catching in patient safety 

ÅLimitations of log files 
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What log files can giveé 

Could be directly compared with plan 

parameters fraction by fraction  

 
ÅBy passing the R&V system to detect any transfer errors 

ÅControl point based machine delivery accuracy 

ÅIntegrity check of plan in R&V system 

ÅSite specific imaging shift accuracy 

ÅVerify  patient name, ID, and plan name 

ÅCalculate delivered 4D dose and DVH 

ÅError catching or beam off flag 
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TrueBeam Trajectory log files 

The units are: cm for linear axes, degrees for rotational axes, MU for dose 

TruBeam records info every 20 ms in binary format 

Gantry angle, collimator angle, couch angle, couch translations, jaw 

settings, MU, MLC leaf positions 
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C series dynalog files 

Varian C series clinac records info every 50 ms in Ascii format 
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1. What information is currently unavailable via 

TrueBeam Trjectory logfiles 

3%

7%

86%

1%

3% 1.1MLC positions, and gantry angles 

2.Collimator angles, and x/y jaw positions 

3.Output, flatness, and symmetry of the machine 

4.4Couch angle , and couch translations 

5.Delivered MU, and dose rate 
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ÅAnswer: 3 ï output/flatness/symmetry 

ÅReferences:   
Å Varian medical system, ñTrueBeam trajectory log file specificationsò, pages 

9-10  

Å Jianguo Qian, Lei Xing, Wu Liu, Gary Luxton ñDose verification for 

respiratory-gated volumetric modulated arc therapy.ò Phys. Med. Biol. 

56:4827-4838 (2011) 
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Dynalog based Monte Carlo for 

patient specific QA  

Teke et al. Med. Phys. 37 (1) 116-123 
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MLC leaf position difference map between 

 plan and delivery 

°

°

 Reconstructed MLC leaf position difference map between plan and delivery, using 
dynalog files, for a given control point of an IMRT plan. MLC number 27 was 
intentionally shifted by 4.5 mm from plan to delivery. This signal could be used to 
flag the clinac beam off, and to warn the therapists.  
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3D dose difference map for a Pelvic patient    

 

 

Color map shows the magnitude of the % 

dose difference  

Trilogy 
TrueBeam 

One MLC moved by 0.5cm, 1.0cm , and 0.5 

cm in three consecutive control points in a 

RapidArc plan. Dose difference of 0.5% 

could be detetcted 

ñA technique to detect dosimetric errors as low as 0.5% arising from MLC leaf shifts in RapidArcò K. Wijesooriya, J. 

Nawrocki, P.W.Read, J.M. Larner ï Oral presentation at 2013 Annual AAPM meeting in Inidanapolis, IN,  Medical Physics 

40; 2013. 
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Millenium MLCs 
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2. What is the Millenuim MLC leaf position 

accuracy relative to the collimator axis? 

 

1%

40%

56%

2%

1% 1. 5 mm 

2. 2 mm 

3. 1 mm 

4. 0.5 mm 

5. 0.6 mm 



D e p a r t m e n t  o f  R a d i a t i o n  O n c o l o g y  

ÅAnswer: 3 ï 1mm 

ÅReferences: 

ÅVarian Medical system, ñTrueBeam system 

specificationsò, page 7 
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MLC leaf position error as a function of leaf velocity for a given  for all active leaves are shown here (lower graph with the standard 

deviation as error bars). Top plot is merely to show the statistical error for each of the points below. As expected since every leaf has to 

start and end with zero velocity the statistical accuracy is highest for those points. 

MLC Leaf Error as a Function of Leaf Velocity 

K. Wijesooriya, et al., ñRapidArc patient specific mechanical delivery accuracy under extreme mechanical limits 

using log filesò,  Med. Phys.(2012) 39 (4) 1846-1853 
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4D delivered dose per fraction 

Å Use trajectory-log/dynalog files to obtain the delivered treatment times 

for each control point 

Å For each control point, log files provide: 

ï Time elapsed since the treatment initiation  

ï Delivered mechanical parameters including MLC leaf positions for the active leaves 

ï Delivered MU 

Å Tumor motion, as a function of time 

ï Patientôs RPM signal obtained during the treatment delivery 

ï  Normalized to the maximum internal tumor motion amplitude from the patient specific 

4DCT or daily flouroscopic motion study. 

Å Coincidence between RPM and beam origination 

 

Original plan Motion affected plan 



D e p a r t m e n t  o f  R a d i a t i o n  O n c o l o g y  

Original plan Motion affected plan 

Motion amplitude of 2.5 cm 

Comparison: Simulation 

 to Measurement 

gafchromic film 

ñA novel technique to evaluate 4D dose delivery to a moving tumorò K. Wijesooriya, E. Aliotta, 

P.W.Read, S. Benedict, J.M.Larner, - Oral presentation at 2013 Annual AAPM meeting in 

Indianapolis, IN,  Medical Physics 40; 2013  
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Log files to catch errors at the linac 

Å D. Rangaraj et al, ñCatching errors with patient-specific pretreatment 

machine log file analysisò Practical Radiation Oncology 2013 

(volume 3 issue 2 Pages 80-90 

Å Krishni Wijesooriya et al. ñ Catching errors with trajectory log filesò 

2015 Annual AAPM meeting, Anaheim, Ca  

Å Krishni Wijesooriya et al. ñ Site specific image guided radiotherapy  

(IGRT) tolerances for patient safetyò 2015 Annual AAPM meeting, 

Anaheim, Ca  
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Using log files to monitor Tx  

Å One year period patient  all types of Tx fractions treatd at TrueBeam 

Å 131 parameters checked at every 20 ms  

Å 1287 VMAT fields, and 18282 other fields 

Å 282645 control points (177x1287 +18282 x 3) 

Å 37 Million parameters (282645 x 131) checked at every 20 ms  

Å Depending on the time one control point takes to deliver, this can lead to more 

than 100 Million parameters! 

Krishni Wijesooriya et al. ñ Catching errors with trajectory log filesò 2015 Annual AAPM 

meeting, Anaheim, Ca 
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Using log files to catch erros: MLCs not according to plan 

Krishni Wijesooriya et al. ñ Catching errors with trajectory log filesò 2015 Annual AAPM 

meeting, Anaheim, Ca 


