International Journal of Advanced Science and Technology
Vol. 29, No. 7s, (2020), pp. 5008 - 5013

Discriminative Pattern Measure and Classification of Hook Worm WCE
Images

S Muthu Subramanian
, Student, Information Technology, Saveetha Institue of Medical and Technical Sciences,
Saveetha University, Chennai, India. Email: ranjith6215@gmail.com
Rashmita khilar ,
Associate Professor, Information Technology, Saveetha Institue of Medical and Technical
Sciences, Saveetha University, Chennai, India. Email: rashmitakhilar.sse@saveetha.com
Abstract
Wireless capsule endoscopy (WCE) has become a widely used diagnostic technique to examine
several life time diseases and disorders. Careful microscopic examination of WCE images is the only
way to effective detection of hook worm. Automatic hookworm detection is a challenging task due to
poor quality of images, presence of extraneous matters, complex structure of gastrointestinal, and
diverse appearances in terms of color and texture. To discriminate the unique visual features for
different components of gastrointestinal, the histogram of average intensity is proposed to represent
their properties. This paper shows that a properly selected subset of patterns encoded in LTP forms
along with wavelet transform based frequency domain parameters extraction is an efficient and robust
texture description which can achieve better classification rates in comparison with the existing
methods. In order to deal with the problem of imbalance data, Rusboost is deployed to classify WCE
images. Experiments on a diverse and large scale dataset with large set of WCE images demonstrate
that the proposed approach achieves a promising performance and outperforms the stateof-the-art
methods. Moreover, the high sensitivity in detecting hookworms indicates the potential of our approach
for future clinical application. Computer simulation involved the following tests: comparing the impact
of dimension on the system before and after the influence of local ternary pattern, comparing the
performance of the proposed algorithms with ANN classifier on subimages and whole images, and
comparing the results of some of the existing systems with the proposed system.
Keywords:Hook worm detection (HWD), Classification, Feature extraction, Segmentation etc.
I. INTRODUCTION.
WIRELESS capsule endoscopy (WCE) is pill-shaped device which are often used to take samples of
small bowel bleeding for routinelaboratory examination. This can be easily swallowed by the any
patient, and then this capsule travels into stomach along esophagus and then passes through pylorus,
duodenum, small intestine and colon. Finally, it reaches at the rectum and excretes from the anus. The
WCE captures more number of RGB color images for every second. It is greatly required as an
monitoring approaches to design and implement hook worm detection for endoscopists. Hookworm is
a kind of small tubular structure with different appearances from mucosa and bubble edges, usually
having grayish white or pinkish semi-transparent body. Hook form is often difficult to diagnose since
the precise exploration of hook worm is still difficult task to accomplish.
In recent years, research on WCE becomes a hot topic. Computer aided detection systems
based on different techniques have been extensively conducted, which bring endoscopists great
convenience and efficiency. Comprehensive surveys on WCE research can be found in [14] and [15],
which summarize the latest development from different aspects. The research on WCE covers a wide
range of topics, including image enhancement [16], tissue segmentation or matching [3], [17], video
segmentation [18], motility event detection [19], video summarization [20], and so on. A majority of
the research on WCE focuses on pathological abnormality detection, which is the focus of this work.
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In section-IIexplains the basic theory of color conversion and feature attribute model and its
applications in hook worm detection.In section-III discuss about proposed CADsystem
implementation.In section-IV comparative analyzes and statistical approaches was compared.In section
V conclusion and future work was discussed.
II. AUTOMATED HOOK WORM DETECTION
The proposed method is based on the theory that a nonlinear system can be modeled by multiple
piecewise linearization systems. Every small part of the edges can be seemed as straight lines (linear
lines). Therefore, the whole edges are the combination of small straight lines. First, for each binary
tubular region, the Canny detector is adopted to detect the edges of tubular structure in the gray image.
Short edges with small gaps are connected together to form a long edge by performing edge linking.
The isolated dots are treated as noises and removed.
2.1 HOOK WORM:
Properties of Hookworms The characteristics of hookworms are quite different from bleeding,
ulcer and polyps. The hookworm is a kind of small tubular structure with different intensities from
mucosa and bubble edges, which has two major peculiarities.
1) Tubular structure: The hookworms have obvious boundary than other tubular structures. The
edges of hookworm bodies usually in the form of nearly parallel curves.
2) Intensity property: The color of hookworms is usually grayish white or pinkish semitransparent. Sometimes the hookworms have reddish or darker color compared to surrounding mucosa.
2.2PREPROCESSING
A Lab color space is a color-opponent space with dimension L for lightness and a and b for the
color-opponent dimensions, based on nonlinearly compressed CIE XYZ color space coordinates. CIE
L*a*b* (CIELAB) is the most complete color space specified by the International Commission on
Illumination. All of the color information is in the 'a*' and 'b*' layers are used for color based
segmentations as shown in Fig 1.

Fig 1 L*a*b preprocessed images
2.3 MULTI FRACTAL ANALYZES AND ROI SEGMENTATION ALGORITHM
Results of many observations and practical explorations show that for many objects and
phenomena occurring in nature relations between their numerical characteristics satisfy the power
law, which states that the estimated quantity (for example the area of square) is proportional to the
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side size in a power. For many geometric objects we observe a power law with integer degree. At the
same time for real objects very often such a power is not integer but fractional.
There are various types of fractal dimensions. In practice the class of so called box-computing
(boxcounting) dimensions (e.g. capacity dimension) is widely used.
In this work we consider two methods for image segmentation: fractal signature and multifractal
analysis. The first method is based on the construction of the grey level function graphics for a
greyscale image, which is a surface in 3- dimensiomal Euclidean space. For this surface we can
calculate a characteristic called fractal signature and the Minkovsky dimension, which are simple
related. The segmentation may be performed by partitioning of the image into cells and calculation
fractal signature (or Minkovsky dimension) with the following marking the cells by a color in
accordance with the obtained values as shown in Fig 2.

Fig 2 Multi fractional dimensional analyzes
Fractal Signature Method The idea of the method is to calculate fractal dimension of the surface
formed by the graphic of the grey level function for a given image. Hence multifractal approach in
addition to calculation of multifractal spectrum allows us to perform segmentation easily. In this case
we obtain a set of segmented images.
LBP:
LBP is a simple and efficient gray scale feature descriptor of an image which describes the spatial
structure of the local image texture as shown in Fig 3.

Fig 3 texture classification output
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A LBP code is computed by
i) Splitting the image in to 3×3 block
ii) Comparing the center pixel of 3×3 block with the neighborhood pixel LBP Code is generated using
following equation:

LBPP, R
S (t)

, (1)
(2)

Where,
gn-Gray value of a neighborhood pixel.
gc- Gr ay value of a center pixel.
P-Total number of involved neighbors.
R-Radius of the neighborhood.
t= (gn - gc)
2.4 FEATURE EXTRACTION
Feature extraction in image processing is a technique of redefining a large set of redundant data into a
set of features of reduced dimension. Transforming the input data into the set of features is called
feature extraction. To extend this goal with fully automated which can detect Leukemia cells more
accurately which has three basic features. Color and texture cues represented as global features are
crucial for intestine content detection. In the cases of bleeding, bile and fecal detection, color cue
isimportant because bleeding usually tends to be red while bile and fecal matters appear to be green.
Texture features used for WCE pathological abnormality detection include LBP.

Fig 4 Texture feature
2.4.1 Texture features.
The Gray Level Coocurrence Matrix (GLCM) method is a way of extractingsecond order
statistical texture features.
 Energy
 Contrast
 Entropy
 Correlation
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2.4.2 Shape features.
The shape of the nucleus, accordingto haematologists, is an essential feature for discrimination.
Region- and boundary-based shape features are extracted for shape analysis of the nucleus.

Fig 5 Shape feature
III. RESULTS AND COMPARISON
To evaluate the performance of the proposed automatic hookworm detection, WCE images of are
collected from the West China Hospital as the dataset. Each WCE image is a 24 bit RGB color image
with the resolution of 256×256 pixels. All images are collected by the OMOM R WCE, which has
been widely used in hospitals in China and other countries. Since the hookworms usually live in the
upper small intestine, the images from pylorus to the end of videos are included in the experiments.
Totally, there are few WCE images in the dataset, and on average each patient has around several
images. To the best of our knowledge, this dataset is one of the largest datasets for automatic disease
detection for WCE images. Unlike other works that select only a few hundreds to thousands of WCE
images for evaluation, in this work, the whole dataset is used.
Comparison of results of proposed methods and edge detection method in MATLAB showed
that for 4 classes of high resolution biomedical preparation images fractal and multifractal methods
are seemed to be more reliable.
3.1 PERFORMANCE MEASURE
3.1.1 MSE measure

Fig 6 Training performance measure
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IV CONLCUSION
In this paper, a novel deep hookworm detection framework is proposed for WCE images to
model the visual appearance and tubular regions of hookworms, which contains an edge extraction
network and a hookworm classification network. Image segmentation may be obtained as an additional
result of fractal or multifractal analysis. These methods allow us to calculate numerical characteristics
that are input data for a classification problem. Moreover, the partitioning an image into parts in
accordance with these data leads to easy segmentation algorithm.

REFERENCES
1. Fenwick "The global burden of neglected tropical diseases" Public Health vol. 126 no. 3 pp. 233-236
2012.
2. G. Iddan G. Meron A. Glukhovsky P. Swain "Wireless capsule endoscopy" Nature vol. 405 pp. 417
May 2000.
3. Y. Fu W. Zhang M. Mandal M. Q.-H. Meng "Computer-aided bleeding detection in WCE video"
IEEE J. Biomed. Health Informat. vol. 18 no. 2 pp. 636-642 Mar. 2014.
4. Y. Yuan B. Li M. Q. H. Meng "Bleeding frame and region detection in the wireless capsule
endoscopy video" IEEE J. Biomed. Health Informat. vol. 20 no. 2 pp. 624-630 Mar. 2016.
5. A. Karargyris N. Bourbakis "Detection of small bowel polyps and ulcers in wireless capsule
endoscopy videos" IEEE Trans. Biomed. Eng. vol. 58 no. 10 pp. 2777-2786 Oct. 2011.
6. A. V. Mamonov I. N. Figueiredo P. N. Figueiredo Y.-H. R. Tsai "Automated polyp detection in colon
capsule endoscopy" IEEE Trans. Med. Imag. vol. 33 no. 7 pp. 1488-1502 Jul. 2014.
7. Y. Yuan B. Li M. Q.-H. Meng "Improved bag of feature for automatic polyp detection in wireless
capsule endoscopy images" IEEE Trans. Autom. Sci. Eng. vol. 13 no. 2 pp. 529-535 Apr. 2016.
8. B. Li M. Q.-H. Meng "Tumor recognition in wireless capsule endoscopy images using textural
features and SVM-Based feature selection" IEEE Trans. Inf. Technol. Biomed. vol. 16 no. 3 pp. 323329 May 2012.
9. R. Kumar Q. Zhao S. Seshamani G. Mullin G. Hager T. Dassopoulos "Assessment of crohn’s disease
lesions in wireless capsule endoscopy images" IEEE Trans. Biomed. Eng. vol. 59 no. 2 pp. 355-362
Feb. 2012.
10. H. Chen J. Chen Q. Peng G. Sun T. Gan "Automatic hookworm image detection for wireless capsule
endoscopy using hybrid color gradient and contourlet transform" Proc. Int. Conf. Biomed. Eng.
Inform. pp. 116-120 Dec. 2013.
11. X. Wu H. Chen T. Gan J. Chen C.-W. Ngo Q. Peng "Automatic hookworm detection in wireless
capsule endoscopy images" IEEE Trans. Med. Imag. vol. 35 no. 7 pp. 1741-1752 Jul. 2016.
12. C. Szegedy et al. "Going deeper with convolutions" Proc. IEEE Conf. Comp. Vis. Pattern Recognit.
pp. 1-9 2015.

ISSN: 2005-4238 IJAST
Copyright ⓒ 2020 SERSC

5013

