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ABSTRACT INTRODUCTION METHODS AND MATERIALS RESULTS

The topological derivative (TD) for In medical Imaging research, segmentation IS an In order to evaluate the segmentation performance,
shape analysis has been employed in essential step for disease diagnosis and estimation, - To segment and refine the detected region using the TD- the proposed scheme Iis compared with CNN and LS-
Image segmentation, and machine cancer detection and treatment, surgical planning based scheme, the minimum and maximum indexes of x based approaches to refine the deep-learning results
learning schemes based on convol- and monitoring, and the identification of arteries. and y coordinates are computed from the CNN-based for the same purpose of using TD-based scheme.
utional neural network (CNN) provide result in which a region involving the prostate is obtained
the high performance In the Image In the unsupervised Image segmentation, several as. - The CNN-based scheme consists of 8 layers and
processing. approaches have been proposed with level set (LS) B : e was Implemented by using Theano and Keras

approaches (Xnin» Yimin) = @rQ E‘Q,'y? ( L(x,y) == )’V(X’ ), frameworks.
The supervised and unsupervised _
approaches have different roles and »¢<x> (Xinax» Yimax) = 2rG maX(L(X’ y) == )’V(X’ Y), - For the model of CNN-based deep-learning, the 45

. . (X,y)

advantages according to their | _ sets of 50 prostate MRI sets [11] were used to
concepts. To maximize the benefits of #0) > O and V= 1(Xp0 * X Yinin © Yinax) generate the train and validation data, and the
two approaches, we propose CNN-TD Level Set Method remaining sets were used for the test.
based segmentation approach. - To segment the section v into N, disjoint regions v by the - | |

The topological derivative (TD) approach TD-based scheme, the cost function in the unperturbed Table 1. Objective evaluation resuits for prostate segmentation.
A CNN-based segmentation scheme . domain is computed as Methods Precision  Recall  Dice score
IS employed to faithfully consider the CNN-based scheme 0.62 0.96 0.74
characteristics of an object to be \ 1 1 2 Proposed scheme 0.78 0.81 0.78
segmented in a given image, and we Wi (Q) — EI Kv@i 'VgoidQ_l_E_H:gDi _(V_ U)] dQ; CNN+Bias-correction 0.70 0.64 0.65
refine the CNN results using a TD- : : : 0 0 CNN+Nonparametric 0.70 0.65 0.65
based scheme. Experimental results Topological Derivative Method
show that the proposed scheme - Computes the shape sensitivity by the topological derivative - To keep the labels that have many elements close to the
produces better performance for the - The optimization is computed by using finite element method (FEM) center position of a detected region, the elements are cnucl“su)“s

prostate segmentation than the evaluated by the average distance

refined results by level set-based In this work, we proposed a CNN and TD-based

schemes. METHODS AND MATERIALS C(L(i)) D (L(I)) i prostate segmentation scheme. Specifically, the
Rf. = - 1 - =11 prostate region was detected by a CNN-based
A segmentation method consisting of deep-learning maX(C(L)) . max(DC(L))_ method, and the result was adjusted by the
and unsupervised methods Is proposed to robustly connected-component labeling for removing the
detect and accurately segment the lesion or organ small regions.
region

- The CNN-results were improved by the TD-based
segmentation and refinement methods.

TD-based
Segmentation

» CNN-based »
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Medical Image Detection

- The contours of the proposed method were much
closer to the ground truth than those by the
compared approaches
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