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Synopsis : In previous work we demonstrated the importance of optimizing the settings of the automated left ventricular contour detection parameters of the MASS 

software package for images obtained with specific pulse sequences such as Gradient Echo and Steady State Free Precession (SSFP) sequences (1). In this work we 

studied whether specific optimization of the contour detection parameters is needed for SSFP images obtained from MR systems of three different vendors. The results 

of this study indicate that optimization for a specific MR system results in improved automated contour detection performance. 

Introduction: The use of automatic contour detection techniques facilitates quantitative assessment of left ventricular myocardial function. Since image characteristics 

vary due to the use of different pulse-sequences or the use of MR systems from different vendors, the various parameters of the segmentation algorithm need to be 

optimized for a specific situation. In this study two different questions were addressed: the first deals with the number of examinations needed to perform the 

optimization procedure. The second question was to study the ability and the need of an optimization of the segmentation algorithm when considering examinations 

acquired with a similar Steady State Free Precession (SSFP) pulse sequence implemented on MR systems from different MR vendors (A, B, C). 

Methods: The contour detection optimization approach used a Genetic Algorithm (GA) as an intelligent self-adaptive method to tune the segmentation algorithm (1,3). 

Based on the degree of similarity between the automatically detected and the manually drawn contours (2), the GA will generate a new set of parameters that will 

replace the previous setting. As the search process continues, the population converges to a better set of parameters. The tuning was realized for the automatic detection 

of endocardial contours in the end-systolic and end-diastolic phases. We analyzed the accuracy of the segmentation process using different sizes of the training set (2, 3, 

5, 7, 8, 10, 12, 15, 17, 20, and 23 examinations). The optimal setting found after tuning was evaluated on the set of 28 exams. On one hand the image characteristic is 

dependent on the pulse sequence used to acquire the examination and on the other hand may depends on the system used to acquire the examination. To verify this last 

hypothesis, the automatic segmentation algorithm was optimized on three different populations of ten SSFP examinations acquired with MR systems from three 

different vendors (A, B and C). The “after-tuning” performances of the segmentation found for each manufacturer set were compared with inter-observer variability. 

The three different optimal parameter settings found were used for the automatic segmentation of the three sets of SSFP examinations indifferently and the resulting 

accuracies of segmentation were compared between each other. 

Results: The variation of the degree of similarity (graph 1) found on a set of 28 SSFP examinations using the automatic segmentation algorithm with different optimal 

parameter settings (found on 2, 3, 5, 7, 8, 10, 12, 15, 17, 20, and 23 examinations sets) shows that the optimization should be realized on a set of 10 to 15 examinations. 

 

Graph 1: Variation of the best degree of similarity found as a function of the number of examination used for the optimization. Table 1: Degree of similarity found when 

performing the automatic segmentation on a set of examination using the optimal parameter setting found with the same or a different set of examination. 

Table 1 shows that for each set of examinations from a specific vendor, the optimal degree of similarity is found when using the parameter set corresponding to this set 

of examinations (Segmentation using parameter B set on set B of examinations provides highest result). It also shows that for an optimal parameter set, the degree of 

similarity found on the same set of examinations can be smaller than the one found on another set of examinations (parameter C tested on A, B, C set of examination). 

Discussion and Conclusion: A set of 10-15 examinations seems to be sufficient to tune the automatic segmentation algorithm used in MASS analytical software 

package. The importance of using the optimization process for examinations acquired with different system was strengthened by the difference found between the 

accuracy of the segmentation of the three sets of examinations. When comparing the performance of the automatic segmentation after optimization and the 

corresponding inter-observer variability, it appears that the automatic segmentation after tuning is comparable with the manual segmentation.  
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