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Purpose
To present a novel phase unwrapping algorithm that performs a simple, robust and high precision way to recover MRI wrapped phase maps.
Materials and Methods
The simulated wrapped phase image which has 3 phase jumps with added noise and is elliptically shaped. The experimental wrapped phase images were obtained via a 1.5T clinical MRI scanner using T2* Gradient Recalled Echo Sequence(GRES) from orange and agar phantom which employing the respective parameters. The proposed Phase Unwrapping (PU) method was to estimate the corrective offset which is the multiples of 2π according to the center array-sequencing approach. To do this, each pixel value in the phase image is compared to its right, left, top, and bottom neighbors followed by a subtraction from the subsequent pixel that grows from the center pixel out to the boundary pixel. If the calculated phase difference value is checked as a phase jump, an appropriate number of integer multiples of 2π is to be added. As the wrapping is occurred in the negative direction which has the phase change from +π to –π, it is needed to add 2π to the subsequent values and vice versa. The summation of two subsequent phase difference values is also assessed in order to identify the contiguous phase variation from the genuine phase jump.
Results
In simulated wrapped phase images, the algorithm perfectly reproduced the original phase for a wide range of added noise. The resultant unwrapped MRI phase images also testify that the revised algorithm is efficient, reliable and robust. Line plots of the phase change fashion were illustrated to evaluate the performance of the algorithm before and after unwrapping.
 
Conclusion
The altered PU procedure is demonstrated to provide a significant improvement to both the processing speed and efficiency compared to the conventional PU methods. 
