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Introduction: Most methods for brain MR image (MRI) analysis rely on segmentation of the target 

objects to quantify variations in shape, size, and texture. However, the effectiveness of the analysis 

can be negatively affected by their segmentation errors, mainly in subcortical structures (e.g., the 

hippocampi) that can present for example low contrast and shape deformation Moreover, it might be 

important to analyze 3D regions of interest (ROIs) in the image, which do not include any specific 

object segmented by available tools. Once the ROIs are detected, deep learning techniques can be 

applied to the design of models for object segmentation and/or region classification.  

Materials and Methods: We propose a novel alternative: RefObj. For a given training image set, 

registered into a common template, with the specifications of the two coordinates that define each 3D 

patch around each object in each image – as interactively provided by experts – and the segmentation of 

a reference object, RefObj assumes that the relative locations between each training patch and the 

reference object are robust to registration errors. Therefore, they are used to estimate the initial 

displacement and search region for ROI detection.  

Results: For validation, we use an in-house dataset with 30 MR-T1 images of 3T from control subjects with 

voxel size 1×1×1 mm3 and one ROI around each individual hippocampus. We compare RefObj with (SSeg) 

the 3D patches of minimum sizes around the objects under analysis after their automatic segmentation by using 

the software volBrain. We consider the cerebellum as the reference object for RefObj. We define two 

measures: the percentage of missed foreground (PMF), which measures the relative number of hippocampus’s 

voxels that are missed by the predicted patch; and percentage of extra background (PEB), which measures the 

percentage of background voxels outside the ground-truth patch. Resulting images and masks were mapped 

onto the coordinate space of the non-linear MNI152. Table 1 summarizes the results. RefObj takes about 3 

minutes whereas SSeg takes about 12 minutes, due to volBrain segmentation.  

 

Organ  PMF (%) PEB (%) 

RHP SSeg 0.11 ± 0.27 20.95 ± 8.84 

RefObj 0.04 ± 0.08 33.61 ± 9.88 

LHP SSeg 0.09 ± 0.21 21.35 ± 8.86 

RefObj 0.07 ± 0.10 29.31 ± 9.52 

Table 1. Comparison between the considered localization approaches for the Right (RHP) and Left 

Hippocampus (LHP). 

 

Conclusion: In this paper, we propose a novel alternative for detection of regions of interest in MR 

brain images. Our methods presents equivalent results to the hippocampus localization based on 

volBrain segmentation, but with the advantages of being considerably faster and do not depend on 

the segmentation of the object of interest, which might be a problem in the absence of a segmentation 

tool. As future work, we intend to deeply evaluate our approach with other databases, including 

images of epilepsy patients before and after surgical resection.  
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