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Abstract

Introduction: In recent years, brain tumors have experienced a rapid growth among people in society
and around the world. Early detection of brain tumors will enable us to treat and prevent the progression
of the disease. The process of identifying brain tumors from magnetic resonance images is time
consuming and requires special expertise. For this reason, many efforts have been made during the last
decade to develop new approaches for segmenting brain tumors using computational techniques.

Method: A primary method for automatically diagnosing a brain tumor is to compare the volume of
different areas of a person's brain with a standard atlas. An increase in volume is indicative of the
presence of a tumor. This article provides a solution to the problems in the IBASPM software (including
providing a precise algorithm for registration) and accurately measures the volume of different parts of
the brain.

Results: According to the proposed method, the average registration accuracy was 95%, which was a
significant improvement over IBASPM software, which had an accuracy of 82%. A rigid registration
algorithm was implemented with an average CPU time of 130 seconds. There was a 2.9-fold
improvement over the SPM (Powell's method) with an average time of 377 seconds.

Conclusion: When the brain images are accurately registered with the atlas, the volume of the brain
regions is more accurately determined, and any sudden increase in the volume of the brain indicates the
presence of a brain tumor. As a result, the tumor can be detected in its early stages. A brain tumor
diagnosis will be greatly improved with this system, as it will be very widely used in medical work.

Keywords: Brain Tumor, SPM toolbox, brain magnetic resonance images, Rigid Registration

A



