
Copyright © 2014 IJECCE, All right reserved
129

International Journal of Electronics Communication and Computer Engineering
Volume 5, Issue 1, ISSN (Online): 2249–071X, ISSN (Print): 2278–4209

Novel Method for Detection of Gastric Cancer by
Hyperspectral Image Technique

Preetha Nair, S. Ranjitha, Dr. H. N. Suresh

Abstract — During the last few decades, many studies have
been performed on the early detection of cancer.Gastric
cancer causes about 8,00,00 deaths worldwide per year. The
objective of the work is to develop a novel hyperspectral
imaging algorithm for gastric cancer detection by the medical
community, however, due to the amounts of data and the
highly computational nature of the algorithms, running these
complex algorithms can result computationally intensive.
This paper, for the early detection of gastric cancer, proposes
the analysis system of an endoscopic image of the stomach,
which detects the abnormal region by using the change of
color in the image and by providing the surface tissue
information to the detector. While advanced inflammation
and cancer may be easily detected, early inflammation and
cancer are difficult to detect and requires more attention to
be detected. This research proposes the implementation of
the data bank that will provide the medical community with
the necessary tools to develop novel algorithms for the early
and accurate gastric cancer patents.  Graphical processing
unit provides the necessary computing power for the
acceleration of the proposed algorithms in the data bank to
their capability of running data parallel algorithms.  The
sensitivity, specificity and accuracy rates of the algorithm’s
diagnostic capability will be enhanced by image processing.
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I. INTRODUCTION

Imaging forms an essential part of cancer clinical
protocols and is able to furnish morphological,structural,
metabolic and functional information. Integration with
other diagnostic tools such as in vitro tissue and fluids
analysis assists in clinical decision-making. Hybrid
imaging techniques are able to supply complementary
information for improved staging and therapy planning.
Image guided and targeted minimally invasive therapy has
the promise to improve outcome and reduce collateral
effects. Early detection of cancer through screening based
on imaging is probably the major contributor to a
reduction in mortality for certain cancers. Targeted
imaging of receptors, gene therapy expression and cancer
stem cells are research activities that will translate into
clinical use in the next decade. Technological
developments will increase imaging speed to match that of
physiological processes. Targeted imaging and therapeutic
agents will be developed in tandem through close
collaboration between academia and biotechnology,
information technology and pharmaceutical industries.

Several imaging modalities such as magnetic resonance
imaging, computed tomography, ultrasconography,
Doppler scanning and nuclear imaging have completely
expanded medical imaging field.   Modern research works
showed that hyperspectral imaging (HI), has emerged as a
new member of the family of the medical imaging
modalities.  HI provides a powerful tool for non-invasive

tissue analyses.  This technology is able to capture both
the spatial and spectral data of an organ or tissue in one
snapshot.  In other words, the imaging system produces
many narrow band images at different wavelengths. Not
similar to conventional three channel color cameras and
other filter-based imaging systems, this system capture full
neighboring spectral data with spectral and spatial
information.  Present work, HI will be used for detection
of gastric cancer by using developed novel algorithm.
Multiple biomedical imaging techniques are used in all
phases of cancer management.

The concept of only using tumour volume as a measure
of disease progression has been shown to be inadequate as
it only can show a delayed response to therapy and no
indication of metabolism and other parameters. This has
led to the use of multiple imaging techniques in cancer
management. The development of a hybrid imaging
system such as PET/CT (Beyer et al., 2002) that combines
the metabolic sensitivity of PET and the temporal and
spatial resolution of CT.As a result there has been an
increased use of imaging of biomarkers to demonstrate
metabolism, cell proliferation, cell migration, receptor
expression, gene expression, signal transduction, hypoxia,
apoptosis, angiogenesis and vascular function.
Measurements of these parameters can be used to plan
therapy, to give early indications of treatment response
and to detect drug resistance and disease recurrence.
Imaging biomarkers are being developed for the selection
of cancer patients most likely to respond to specific drugs
and for the early detection of response to treatment with
the aim of accelerating the measurement of endpoints.
Examples are the replacement of patient survival and
clinical endpoints with early measurement of responses
such as glucose metabolism or DNA synthesis. With
combined imaging systems such as PET/CT, SPECT/CT
and in the future the combination of systems using for
example PET and MR and ultrasound and MR, there will
be a need to have standardization in order to follow
longitudinal studies of response to therapy. Cancer is a
multi-factorial disease and imaging needs to be able to
demonstrate the various mechanisms and phases of
pathogenesis.

The use of different modalities, various imaging agents
and various biomarkers in general will lead to diagnostic
orthogonality by combining independent and uncorrelated
imaging technologies. The combination of information
using results from these different tools, after they are
placed in a bioinformatical map, will improve the
sensitivity and  specificity of the diagnostic process. The
integration and combination of such information is
considered to be the future both as part of the validation of
the individual technologies but also as part of the
diagnostic process, especially for disease prediction, early
disease detection and early therapy response.
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II. IMAGE CONTRAST

Imaging systems produce images that have differences
in contrast. The differences in contrast can be due to
changes in physical properties caused by the endogenous
nature of the tissue or by the use of exogenous agents.
Endogenous mechanisms include:
a. radiation absorption, reflection and transmission,
b. magnetic relaxivity
c. magnetic susceptibility
d.water molecule diffusion
e. magnetic spin tagging
f. oxygenation
g. spectral distribution
h. temperature
i. electrical impedance
j.acoustic frequency shifts
k. mechanical elasticity
Exogenous mechanisms include:
a. radiation absorption, reflection and emission
b. spin hyperpolarization
c. magnetic relaxivity
d. magnetic susceptibility
e. magnetization transfer
f. saturation transfer
g. isotope spectra
h. fluorescence
i. bioluminescence
j. perfusion
k.extracellular pH
l. hypoxia

Diagnostic imaging agents introduced intravenously,
intraarterially or via natural orifices will play an increasing
role in cancer imaging. In particular new tracers for PET
(Machulla et al., 2000; Eriksson et al., 2002) and nuclear
medicine (Pappo et al., 2000; Xiaobing Tian et al., 2004)
are leading the development of molecular imaging.C-
based PET tracers can also be exogenous substances found
in the human body. On the other hand,F-based PET tracers
are often analogues of substances found in the human
body. Nanotechnology-based agents will be developed
during the next decade for MRI (Neuwalt et al., 2004;
Schellenberger et al.,2002; Harishingani et al., 2003; Li et
al., 2004; Kircher et al.

III. LITERATURE SURVEY

Despite both the incidence and mortality rates of gastric
cancer showing decreasing trends, gastric cancer remains
one of the most common causes of death by cancer
worldwide [1, 2]. There are significant regional
differences in gastric cancer onset, with Asian countries,
including India, Japan and Korea, known to have a
particularly high incidence rate compared to the Western
countries.  In some countries, following the introduction of
a mass screening program that utilizes double-contrast
barium radiography for early the detection of gastric
cancer and alongside developments in endoscopic
equipment and improved diagnostic capability, gastric
cancer is now being detected more often in the

asymptomatic stages [3]. As a result, approximately 50%
of the cases of gastric cancer currently treated in Asian
countries are early stage disease [4]. In contrast, in
Western countries, gastric cancer is often detected at an
advanced stage and prognosis remains poor. Prognosis
depends on the stage at which it is detected, and complete
excision of the cancer is the only curative option. The
excellent postoperative results for early gastric cancer,
with a 5-year survival rate of over 90% in both Western
and Asian countries, indicate just how important it is to
detect the cancer at the earliest possible stage [5, 6].
Moreover, with the improved detection rate of early
gastric cancer in Asian, more minimally invasive
treatments have been investigated, and the use of
endoscopic mucosal resection (EMR) has become
widespread. This technique has the support of many
endoscopists, including those in Western countries [7]. In
addition, a new modality of endoscopic treatment,
endoscopic submucosal dissection (ESD), has become
commonly performed in facilities across India, helping to
dramatically increase the number of early gastric cancer
cases treated endoscopically [8].

In other hand hyper-spectral imaging (HI) is an
emerging modality for detection of cancer and other
applications.  HI can be extended for UV rays to infrared
wavelength regions.  In fact, this imaging system produces
several, narrow-band images at different wavelengths.
Compared to using conventional colour cameras and other
filter-based imaging systems, this system produces full
neighboring spectral data with both spectral and spatial
information [9].  In medical applications, HI data provide
a powerful tool for non-invasive tissue analysis. HI has
also been used to provide quantitative data regarding
tissue oxygen saturation in patients with peripheral
vascular disease [10] to detect ischemic regions of the
intestine during surgery [11] to predict and follow healing
in foot ulcers of diabetic patients [12] and to diagnose
hemorrhagic shock [13]. Although HI has been used to
discriminate between cancerous and normal tissue [14]
this method was limited to the visible wavelength range
and required the injection of fluorescent material. HI has
also been evaluated for use in the cytologic diagnosis of
cancer cells [15].  High-resolution HI microscopy was also
evaluated for its ability to detect abnormalities in skin
tissue using hematoxylin and eosin (H&E)-stained
preparations of normal and abnormal skin, benign nevi,
and melanomas [16].  However, both of these methods are
limited to use at the cytological level and in the visible
wavelength range, and they require additional procedures
for sample preparation. It has been reported that HI has
also been used to detect gastric tumors in human subjects
[17].  The spectral signatures of the gastric cancer and
noncancerous stomach tissue were created in infrared
wavelengths.

IV. LITERATURE GAP

All these research results demonstrate that HI has
tremendous potential for detecting important biomarkers
based on their unique spectral signatures during the early
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stages of disease. However, some bottlenecks have limited
its use for in vivo screening applications, most notably
their huge temporal cost and poor spatial resolution. In
addition, their sensitivity and accuracy need to be
improved. For gastric cancer, because of the instinctive
squirming of the human stomach and the noise caused by
gastric juice, detecting the tumor range accurately is
difficult under HI. To address this problem, this work will
present an HI system based on hyper spectral  and the
corresponding classification algorithm based on sparse
representation.

IV. PROJECT FLOW CHART

V. OBJECTIVES

The proposed research objectives of this research work
are:
 To conduct a thorough literature survey on gastric

cancer and method of detections
 To conduct a previous research on cancer detection

using hyperspectral imaging
 To collect the data about gastric cancer from the well

known hospital
 To design an experiment to acquire the hyperspectral

images of the gastric cancer (tumors) from the patients
who suffering from gastric cancer.

 To find the suitable normalization and preprocessing
techniques to normalized the spectra

 To build a library of algorithms used for processing
hyuperspectral images used for cancer detection
techniques.

VI. METHODOLOGY

A. Fundamental of Tissue Optics:
In this task will be investigated the various interaction

mechanisms between light and tissue.  The work tries to

identify the following major categories of interaction that
lead to alterations of it’s sue structure or composition:
 Photochemical: Absorption of light by molecules

presents in or added to tissue. Photochemical interaction
from the basis for photodynamic therapy

 Thermal: biological effect due to deposition of thermal
energy in tissue.

 Photoablative: in the ultra – violet wavelength range
photons posses sufficient energy to cause photo –
dissociation of biopolymers and subsequent desorption
of the fragments.

 Electromechanical: occurs at very high fluence rates
where dieletric breakdown of tissue is induced which
can lead to the formation of plasma. The rapid
expansion of such plasma generates a shock wave which
can rupture the tissue.

B. Experimental studies:
The spectral imaging endoscopic system introduces in

this work will consist of a linear variable filter, a xenon
light source, the light transfer cable, the hysteroscope and
the CCD camera. A stepper motor, an encoder and linear
motion system provide the tunability to the linear variable
filter and a microcontroller, a USB to TTL interface
controller and a stepper motor driver control the spectral
imaging endoscopic system from a personal computer
through dedicated firmware / software that will be
developed.
C. Tasks 3. Hardware design:

The PCB design will be determined by the functionality
of the endoscopic system and the future improvements.
There will be no space limitations inside the device so the
size is not an issue.
D. Development of algorithm:

The proposed algorithm (K-means Clustering) will be
included the following tasks
 Identify the proportion or abundance of eachmaterial

present in each pixel based on the spectral signature of
material

 Be able to differentiate between healthy and cancerous
tissue in ahyperspectral image.

 Serve to process these images.
 Classification and dimensionality reduction of

hyperspectral images,
 Incorporate commonly used algorithms into robust

library for Cancer Detectiontechniques.
E. Software development

Having completed the firmware, dedicated software will
be developed to control the hyperspectraland enable the
clinical evaluation of the system. The software will be
developed using Visual C++ and it performs the following
tasks:
 Controls the position of the filter and thus, the

wavelength of the light source.
 Controls the camera exposure and the acquisition

settings.
 Displays the images captured from the camera in two

monitors.
 Keeps a simple database of the patients that will be

examined.
 Performs automated spectral cube acquisition.
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 Performs automated time sequence image capture.
 Performs automated spectral cube acquisition over a

specified time sequence.
D. Characterization and clinical validation (Spectral
band calibration)

Random patients will be examined with hyperspectral
image in collaboration with the well known hospital. The
patients will be referred for hysteroscopy after previous
ultrasonic check and / or prior doctor advice. During the
examination, only doctors and medically trained personnel
will be present. The users of the hyperspectral  will be
trained previously ex-vivo. In all cases spectral cubes will
be acquired from various areas of interest according to the
physician’s opinion. Spectral imaging will provide in
principle information for a much larger tissue area which
is essential in the clinical practice. Integrated to
endoscopy, this imaging modality will provides enhanced
visualization of features of diagnostic importance such as
neovascularization. It holds also the promise to provide
spectral signatures of tissue lesions for enabling their in
vivo identification and spectral mapping and grading for
guiding treatment. The aforementioned technological
deficiencies comprise a barrier for expanding spectral
imaging and analysis to a number of medical specialties.
Referring particularly to hysteroscopy employing a thin tip
size endoscope, imaging spectroscopy would provide a
valuable tool for assisting the diagnosis of endometrial
neoplasias and cancers for intensifying tissue
abnormalities that would be causal factors for infertility.
From the acquired spectral images a full spectrum will be
calculated for every image pixel, spanning both visible and
HI spectral ranges. The developed system will be used for
performing spectral analysis and spectral mapping of the
endometrium and first clinical findings will be
investigated.

VII. RESEARCH OUTCOME

Hyperspectral imaging allows surgeons to less
invasively examine a vast area without actually touching
or removing tissue.  A merit of this techniques is the
ability to both spatially and spectrally determine the
difference among variant tissues or organs in surgery. The
image-processing algorithms can incorporate detailed
classification procedures that would be used for region
extraction and identification of organs or tissues. Utilizing
this technology in surgery will allow a novel exploration
of anatomy and pathology and may offer hope as new tool
for detection of tissue abnormalities.

IX. CONCLUSION

Multiple biomedical imaging techniques are used in all
phases of cancer management. Imaging forms an essential
part of cancer clinical protocols and is able to furnish
morphological, structural, metabolic and functional
information. Integration with other diagnostic tools such
as in vitro tissue and fluids analysis assists in clinical
decision-making. Hybrid imaging techniques are able to
supply complementary information for improved staging

and therapy planning. Image guided and targeted
minimally invasive therapy has the promise to improve
outcome and reduce collateral effects. Early detection of
cancer through screening based on imaging is probably the
major contributor to a reduction in mortality for certain
cancers. Targeted imaging of receptors, gene therapy
expression and cancer stem cells are research activities
that will translate into clinical use in the next decade.
Technological developments will increase imaging speed
to match that of physiological processes. Targeted imaging
and therapeutic agents will be developed in tandem
through close collaboration between academia and
biotechnology, information technology and
pharmaceutical industries.
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