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Application of fast free-form elasticregistration algorihm in radiotherapy CT
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Department of Oncology, Affiliated Hospital of Luzhou Medical College, Luzhou 646000, China

Abstract:A fast free-form elastic registration algorithm was presented in this paper, and applied in radiotherapy CT image, pr-

oviding technical support for further analysis of the changes of tumor and organs at risk, and evaluating cumulative dose
during radiotherapy. A 3D fully automatic image elastic registration program was written by matlab software, and applied to do
simulated experiment verification for two groups of 3D CT images of patients with NPC, and then compared with 3D elastic
registration based on the traditional Lucas-Kanade optical flow model. The comparison between before and after the registration

of fast free-form elastic registration algorithm showed that minimum mean square error (MSE) decreased by 19.8%, and that
correlation coefficients (CC) increased by 7.1%. For 3D elastic registration based on the traditional Lucas-Kanade optical flow
model, MSE decreased by 37.8% and CC increased by 10.6%. Both these two registration methods had achieved good results.
Although the evaluation parameter of 3D elastic registration based on Lucas-Kanade mode was a bit better than fast free-form
algorithm, the registration time of the latter just was 0.576 times of that of the former. The above two algorithms are not

precise enough for subtle, so these algorithms still need to further improve accuracy and reduce registration time in the

application to the online adaptive radiotherapy.
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d: Difference image after the registration for fast free—

form algorithm

b: Pending registration image coronal c: Difference image before the registration

e: Difference image after the registration for lucas—

kanade algorithm
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Fig.1 Two treatment images of patients with NPC CT coronal image based on Fast free—form deformable registration algorithm
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Tab.1 Algorithm evaluation parameters

Minimum mean square error (MSE)

Correlation coefficient (CC)

Before the After the registration for After the registration for Before the =~ After the registration for ~After the registration for
registration Fast free-form algorithm Lucas-Kanade algorithm registration Fast free-form algorithm Lucas-Kanade algorithm
CT 248.3 199.2 154.4 0.85 0.91 0.94
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