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 ImSim QA Software 
Advanced tools for complex QA 

 

Benefits 

 Practical, extensive, cost effective testing 

for new techniques 

 Increases confidence in complex clinical 

software 

 Reduces the physics QA time on scanners 

and RT imaging devices 

 Provides testing not possible with hard 

phantoms 

Virtual Phantoms in ImSimQA 

 15 virtual phantoms 

 Fully editable, transformable 

 DICOM test image export 

 CT/MR/PET/CBCT/MVCT test images 

 Test Deformable & rigid image registra-

tion, Auto-contouring & recontouring, 

IGRT, Adaptive & 4d RT, Multimodality 

image fusion 

Why ImSimQA? 

   ImSimQA was developed to overcome 

the limitations of hard phantoms for testing 

modern medical imaging and radiation 

therapy software systems. 

   With the growth of new techniques such 

as deformable image registration, atlas and 

model-based auto segmentation, multi mo-

dality image fusion, 4D planning, IGRT 

and adaptive RT software, it is clear that 

innovative tools are required to commis-

sion, benchmark and deliver routine quality 

control for these new clinical imaging soft-

ware systems. 

   It closes the loop of testing by creating 

infinite test image data, and then applying 

quantifiable analyses with pass/fail metrics 

to the resulting data imported from clinical 

systems. 

   ImSimQA is quality assurance software that 

utilizes virtual phantoms to allow physicists to 

test the image data from 3rd party medical im-

aging and radiation therapy systems; and the 

imaging workflow pathway within a radiother-

apy department. 
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White Pages Reference 

   ImSimQA is quality assurance software that utilizes 

virtual phantoms to allow physicists to test the image data 

from 3rd party medical imaging and radiation therapy 

systems; and the imaging workflow pathway within a 

radiotherapy department.  The product will: 

 * provide a toolkit of virtual phantoms which can be 

manipulated by the user for testing geometric problems; 

 * simulate CT/MR/PET images based on the toolkit 

phantoms 

 * import DICOM data to allow users to generate their 

own virtual phantoms based on real phantom or patient 

data 

 *display DICOM datasets 

 * import/export RT Structure sets 

 * provide contour analysis tools 

 * generate 4D datasets from virtual phantoms; 

 * create deformed anatomy on imported CT/MR/PET/

CBCT/MVCT images 

 * create synthetic IGRT images using DICOM CT 

Images 

 ImSimQA software is unique in its ability to use virtual 

phantoms to test the rigid (RIR) and deformable image 

registration (DIR) algorithms of 3rd party medical imag-

ing systems [1]. ImSimQA was developed due to the 

limitations of physical phantoms for testing modern radia-

tion therapy and imaging software systems for complex 

radiotherapy techniques including atlas-based auto con-

touring, adaptive RT, multi-modality fusion, and 4D plan-

ning and gating. 

 Work with clinical partners has led to the development 

of an additional library of 10 original and deformed syn-

thetic head and neck phantoms created where the de-

formed dataset is based on actual anatomical changes 

seend during the radiotherapy treatment course.  From 

there a ground truth deformable vector field (DVF) was 

created for each phantom.  This allows the phantoms to be 

used to assess the accuracy and precision of the DIR algo-

rithm in any available system, with clinically relevant 

data [2].  ImSimQA has also been used to assess the accu-

racy of DIR algorithms in the pelvic and spinal regions 

[3] and for commissioning 4DCT [4]. 

   Despite the fact that there are many other methods to 

independently validate DIR methods, such as gel do-

simetry [5], physical phantoms [6], qualitative analysis of 

contours by physicians in both single [7-8] and muti-

centre studies [9] and generation of computational phan-

toms [10].  These are all methods which are too resource 

and time intensive for a  typical radiotherapy centre, in 

particular when it has been shown that the accuracy of 

DIR will depend on both the treatment site and image     

quality of the data used [10] making it imperative for indi-

vidual centres to QA the processes they use on a daily ba-

sis. 

   ImSimQA can provide the flexibility of centre specific 

QA without the timely processes involved in generating 

real phantom data. 
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