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Abstract:  Medical imaging has been the highly active research 

area from the past few dec-ades. With the intention of 

consolidating the automatic approaches of power of the 

segmentation with the experienced and capable of annotating 

biological sam-ples manually, provides a new board which is 

termed as Super-Region Volume Segmentation (SuRVoS). 

SuRVoS purifies the estimation by utilizing Markov Random 

Field (MRF) formulation, which in turn considers neighboring 

labels in order to estimate precisely consistent. Nevertheless, in the 

MRF formulation model, various separations play a vital part in 

order to raise the exactness of out-put of the segmentation. Hence, 

identifying that partition number is an important task and also it is 

a difficult problem. In proposed work, the edge weight is 

seg-regated into two disjoints sets, which means cut and off into 

all feasible disjoint segments. The proposed energy function is 

reduced by utilizing Enhanced Bat (EB) algorithm over the MRF 

and the standard deviation calculation among two edges. In our 

work, the improved SuRVoS gives good segmentation output by 

generating good objective function values in the form of best 

supervoxels. So, it raises the accuracy of image segmentation 

greater instead of the earlier methods. The performance metrics 

were computed namely accuracy, precision, recall, Peak Signal to 

Noise Ratio (PSNR), Mean Square Error (MSE) and correlation 

values by utilizing the proposed method. The experimental output 

gives the greater seg-mentation accuracy which is accomplished 

by the proposed method. 
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I. INTRODUCTION 

To give spatial context, specifically for entire cells, 

Biological imaging methods navigated to 3D in place of 2D 

via tomography or imaging. In biological analysis of volume, 

voxels are used to denote the data as a 3D grid and  every 

voxel denoted as a consumption of few probe i.e. electrons or 

X-rays at that point. In the case of cryo-immobilized samples 

and highly difficult datasets proceeding these volumes were 

hard due to their low contrast and low signal-to-noise ratio 

[1]. Gradient boosting is a highly matured algorithm to 

update the boosting classifiers online and frequently 

enhances the exactness of the segmentation [5]. In order to 

manage the labeling uncertainty for semi-supervised learning 

and it explains the online gradient boosting technique which 
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depends on the various instance learning. Weak classifiers in 

boosting were usually easy linear functions but decision trees 

were at time utilized for good generalization [6]; the output of 

the classifier is termed as gradient boosting decision tree. 

II. RELATED WORK 

The segmentation is acquired by segregating the pixels 

into various pixel classes. These classes are denoted by 

multi-variant Gaussian distributions. So, the only axiom 

regarding the nature of the features is that some added 

ingredients for the Gaussian noise model which is 

appropriate to explain the feature distribution which is own 

by the provided class. Here, it utilizes the perceptually 

uniform color values as color features and a set of Gabor 

filters as texture features. Gaussian parameters may be 

estimated by utilizing training data set or from the input 

image. It gives a parameter estimation method by utilizing 

the Expectation Maximization (EM) algorithm. Experimental 

results are given to explain the execution of the method on 

both synthetic and natural color images. In [10] Holtzman et 

al (2003) utilizes the hierarchical method in order to drew-out 

more object from the image. In every stage it selects one sub 

region that adds more than one object, and it separates it into 

two sub regions. For the provided image, it enforces the 

segmentation algorithm. Finally, in this stage, it has an 

external layer which explains the edges of the segmented 

object. If in case further segmentation is required, then it 

manually select the area created from the earlier step and it 

enforce the segmentation algorithm again specifically to the 

selected area. The same way, it separates the appealing part 

of the image. In [11] Alihodzic et al (2013) proposed Bat 

Algorithm (BA) is a biological algorithm, advanced and BA 

is defined as highly effective. BA depends on echo locations 

nature for multilevel thresholds for choosing, which utilizes 

the maximum entropy criterion. The experimental results 

explain the BA algorithm which search for multiple 

thresholds and it is very close to the optimal ones that are 

defined by the exhaustive search method. When 

distinguished with the current algorithms, the BA algorithm’s 

Excellency is exceeded. This algorithm is to explain the 

possibility of BA method for multilevel threshold. Along 

with this, it gives a new option to the traditional methods 

because of its modesty and effectiveness. 

III. PROPOSED METHODOLOGY 

In the proposed methodology, improved bat algorithm using 

super-region volume segmentation for medical images is 

proposed. The general block diagram is explained in Fig 1. 
 

Improved Bat Algorithm using Super-Region 

Volume Segmentation for Medical Images 
Bhawna Nigam, Ramakrishnan M Ramanathaiah, Basavaprasad B. 

http://www.ijitee.org/
https://www.openaccess.nl/en/open-publications
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://crossmark.crossref.org/dialog/?doi=10.35940/ijitee.J9769.0881019&domain=www.ijitee.org


 Improved Bat Algorithm using Super-Region Volume Segmentation for Medical Images 

3565 

Published By: 

Blue Eyes Intelligence Engineering 
and Sciences Publication (BEIESP) 

© Copyright: All rights reserved. 

Retrieval Number: J97690881019/19©BEIESP 

DOI: 10.35940/ijitee.J9769.0881019 

Journal Website: www.ijitee.org 

A. Data Collection and Preprocessing 

We used two samples neuronal-like mammalian cell line and 

Trypanosoma brucei procyclic cells for testing to 

segmentation with improved SuRVoS. The neuronal-like 

mammalian cells are implemented onto gold finder 

Transmission Electron Microscopy (TEM) grids. The 

Trypanosoma brucei procyclic cells were experienced and 

fixed priory in glutaraldehyde to include 200nm gold 

fiducials, pipetting onto copper TEM grids with lacey carbon 

support and cryo-immobilization using a Mark IV (FEI) 

plunge freezer. The data pre-processing step links de-noising 

and textural feature extraction methods to improve the 

attitude of the data and create future classification easier. 

De-noising adds Gaussian and Total Variation (TV) filters. 

While Gaussian filters generally creates over-smoothed 

results, TV methods maintain strong volume edges. It leads to 

split the volume in piece-wise smooth regions. Hence, a 

Gaussian-denoized volume is better to adapt for super-region 

extraction, while TV de-noising offers good execution to 

extract the features for classification.  

 

B. SuRVoS framework 

At present, the MRC file format (.mrc) and HDF5 file format 

(.h5, .hdf5 is favored by SuRVoS. After loading the data into 

the tool, the variations can be selected mechanically and 

adapted manually. User interface of the workbench adds 

three various regions, the Visualization Pane, the Plugins and 

the Tool Column. Utilizing the Plugins and evaluated in the 

Visualizations Pane can select and enforce the Parameters, 

while the Tool Column houses shortcuts were utilized in tools 

often. Multiple RoIs can be generated in design of the 

bounding cuboids. Remaining actions of tool can be 

restricted to the entitled RoI. 

 

 
Fig. 1 : Block Diagram of the Proposed System 

This permits the user to choose the RoI to validate the 

de-noising and textural features in a smaller area before 

extending then to the entire volume or preferably it permits 

the user to restrict the automatic segmentation to a particular 

Region of Interest (RoI).In the proposed work, new 

formulation is performed with the assistance of intelligent 

behavior. In this work it proceeds the procedure of Bat 

Algorithm based on MRF formulation. Nevertheless, the 

proposed algorithm resolves the energy function into an 

image-labeling issue to control the label consistency 

conditions 

  () 

 () 

 () 

 

The energy function can be resolved by bat algorithm. 

This BA enhances the label MRFs by continuously extend the 

individual label by utilizing the graph cut. Graph cut can 

identify the optimal expansion if the expansion is sub 

modular. 

IV. EXPERIMENTAL RESULT 

For the evaluation of the proposed tumor classification, the 

DICOM brain images are utilized. A total of 760 images are 

utilized of which 500 are for training and 260 are for testing. 

In the training images, 272 are tumor and 228 are non-tumor 

images while in testing images 150 are tumor and 110 are 

non-tumor. The size of the image is 256x256 pixels have a 

total of 65536 pixels size with resolution of 96ppi.The 3D 

data are exotic into SuRVoS, where the contrast is adapted 

and the volume is pruned to the appropriate area. In the 

pre-processing tab, the data is scaled and suitable supervoxels 

and megavoxels are detected. The experiments were 

proceeded through MATLAB. Matlab is a programming 

language which can be utilized for a broad array of numerical 

and computing applications. It measures the efficiency of the 

image compression performance. The computation of the 

proposed algorithm is distinguished with the current SuRVoS 

method. To the measure the implementation of the current 

and the proposed approaches, various parameters were 

utilized like MSE, PSNR, correlation, accuracy, precision 

and, recall. 
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Fig. 2. Input MRI image 

 

 

 
 

Fig. 3. Anisotropic diffusion type filtering for noise 

Removal 

 

 
Fig. 4. White matters 

 

 
Fig. 5. Gray matters 

Fig.4.illustrates the input tumor features in the MRI imaging 

includes pixels that are not hyper-intense present within the 

enhancing contour While the contour boundary may also 

extrapolate over areas that are not hyper-intense. 

 
Fig. 6. Classification of Brain 

V. CONCLUSION 

The proposed method models are a combination of the 

initialization techniques to segment structures in volume 

data. The user interface is to mutually segment huge 3-D 

volumes. Super-Regions (megavoxels and supervoxels) 

minimize the manual segmentation and eliminate manual 

delineation of boundaries, conceivably reduce the 

subjectiveness. Furthermore, the proposed method gives a 

broad variety of de-noising and textural filters which is tuned 

to every sample, and utilized to guide the machine learning 

model to expand user’s manual segmentation to the volume 

of remaining set. Megavoxels and Supervoxels were utilized 

in combination with the model training to segment the 

cytoplasm, nucleus, and extracellular area. Furthermore, to 

the above advantages by utilizing the features which is 

brought-in in this proposed method, user’s segmentation time 

is minimized by five times when compared with the manual 

segmentation. Along with this, these features provide a way 

for good and very quantitative utilization of the 3-D volume 

datasets in science related to biology. The improved bat 

algorithm is utilized to give an enhanced model to produce 

the great fitness function values. The results confirm the 

proposed system gives excellent performance output in terms 

visual perception of image segmentation.  
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