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an iso-surface I, there are two principal directions 1tr and. 2 tr in tangent plane of I, which correspond to the maximal and minimal curvature k1 and k2 (fig. 2) [4]. 
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ABSTRACT Automatic labelling and identification of cerebral structure, such as cortical sulci, are useful in neurology, surgery planning, etc… In this paper, a method to detect the valley of the cortical sulci is presented. The aim of the method is to achieve the sulci medial surface. The method applied on MRI data, is based on geometrical features (curvature) which doesn’t require the accurate segmentation of the cerebral cortex. We use a sub-voxel precision tracking. The minimum curvature vector in each point allows successive displacement along the valley of sulci. Partial derivatives provide the differential characteristics.



Figure 1: Medial surface of sulci superimposed with the MRI slice. 2. SULCI AND CURVATURE



1. INTRODUCTION Human cortical sulci identification on 3D image is used in neurology, surgical planning, human brain mapping… Cortical sulci are landmarks and represent gross morphology to localise anatomical structures and functional areas with respect to these landmarks. Sulci are deep cortical folds and previous works are the automatic labelling of the superficial trace of the sulci on the surface of the brain [3]. This paper presents a method to detect the deep cortical fold without an accurate segmentation of brain tissue (white matter, grey matter, cerebro-spinal fluid), using curvature features. In fig. 1, an interactive drawing of the medial surface of sulci is superimposed with the MRI slice. Unlike works which start from the outer edge of sulcus to go toward the valley [5], we want to propagate the valley toward the outer edge, in the opposite path [6]. Then, the sulcus valley detection is an important stage of the process. This detection is obtained by 3 dimensions curve tracking.



Cortical sulci and gyri define gross anatomical landmarks on the surface of the cerebral cortex. Sulci represent the cortical folds. The parts between these convolutions are the gyri. Physical limits between sulci and gyri are not precisely defined, but respectively square with concave and convex parts. Curvature is then used to separate sulci and gyri. In 3D images, at each point A of r an iso-surface I, there are two principal directions t1 and



r t 2 in tangent plane of I, which correspond to the maximal and minimal curvature k1 and k2 (fig. 2) [4]. K and S are the gaussian and average curvature:



K = k1k 2 S=



k1 + k 2 2



From differential characteristics of the image we compute K and S as following:
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with h = I x2 + I 2y + I z2 and
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∂a n ∂b m a 2 +b2 1 − where G (a, b) = e 2σ 2 σ 2π and ⊗ the convolution operator. k1 and k2 are then obtained by:



k1,2 = S ± S 2 − K and directions
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