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The total AQA uncertainty appears to be largely due 
to the kV imaging system. These results suggest an 

uncertainty of less than 0.1 mm for the film, film 
scanner, and robot components of the AQA test. The 
kV imaging system uncertainty could reach 0.3 mm 

and is the main source of uncertainty. This 
information explains greatest weakness in daily 

CyberKnife QA and may be useful in establishing 
realistic expectations of daily AQA results.  

Table 2. Itemized & Maximum Uncertainty – IRIS & FIXED  

Figure 3. Translational & Rotational Couch Corrections   

Figure 4. IRIS – Film Scanner Repeatability (±1SD)  

Figure 6. kV Imaging System Repeatability (±1SD)  

Results continued 

Figure 1. CyberKnife M6 Standard Room Setup   

Figure 5. IRIS – Film Placement Repeatability (±1SD)     
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kV X-ray Imaging System Repeatability: Offsets (mm or deg) vs. Axis  
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AQA IRIS 35mm: Radial Error (mm) vs. Film Date (Chronological)  

Table	  1.	  Robot	  Repeatability	  Using	  SRS	  Profiler	  	  
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AQA IRIS 35mm: Radial Error (mm) vs. Film Date (Chronological)  

To determine and critically analyze the sources of 
error within the daily Automatic Quality Assurance 

(AQA) test used on the CyberKnife M6 system, 
noting that nominal accuracy is < 1 mm.  

Figure 2. AQA Error Source Breakdown Chart   

-0.2000 

-0.1000 

0.0000 

0.1000 

0.2000 

0.3000 

0.4000 

0.5000 

0.6000 

0.7000 

1 2 3 4 

R
ad

ia
l E

rr
or

 (m
m

) 

Film 

Film Radial Error & AQA Error Tolerances - IRIS 

Equation 1. Radial Error Calculation 

Figure 7. Tolerance Stackup on Daily AQA Films 


