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Abstract: -Diabetic foot ulcers represents an important
issues. Now a day’s clinicians and nurses examine the wound
patient on visual examinations of wound size and healing
status, so the patient may not get accurate treatment. Hence a
more quantitative and cost-effective examination method is
required that enables the patient to take more active care in
daily wound care potentially can accelerate wound healing, so
it save travel cost and reduce health care expenses. Taking
potential action on this we propose a novel wound image
analysis implemented on the smartphone. The image is
captured by the patient in smartphone it is then uploaded to
app it performs the image segmentation process and detects
the boundary of the image by applying an effective mean-shift
algorithm. Based on the boundary the wound healing process
is assessed. So moreover the healing status is quantitatively
determined.

I INTRODUCTION

For individuals with type2 diabetes, foot ulcers
constitute a more affective health issues for 5-6 million
individual in US.[1], [2]. Foot ulcers are pain full and make
a scratch, hole in foot and very slow to heal. According to
survey foot ulcers are the primary cause to lower limb of
the patient. For treating diabetic foot ulcers there are
several problems first, patient must go to their wound clinic
on a regular basis to have their wounds checked by their
clinicians. This is not efficient, inconvenient and time
consuming for both patients and clinicians, but also it
requires a significant health care cost as transportation,
wound examination is based on visual examination, as
clinicians describes the wound by its physical dimensions
and color. Because of the visual examination does not
produce objective measurements and quantifiable
parameters of the healing status[3]. Tracking a wound’s
healing process across the world is difficult task for both
clinicians and patients. Diabetes is a disorder that affects
the way your body uses food for energy, normally the
food(sugar) you take in is digested and broken down into
simple sugar known as glucose the glucose is then
circulates in your blood, it waits to enter into cell to be
used as a fuel. Insulin a hormone produced by the pancreas
helps to move the glucose into cells, but if the people
having diabetes this process breaks down and the blood
sugar level becomes very high, people with type-2 diabetes
can produce insulin, but their cells don’t respond to it.
Type-2 diabetes is the most common form of diabetes, if
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the people having type-2 diabetes the body doesn’t use
insulin properly.

The improved technology image analysis technic
is potential solution to both the problems. Several attempts
have been made to use image processing techniques for
such tasks. Several approaches suffer from several
drawbacks including high cost, complexity and lack of
classification. Our solution provides image analysis
algorithm that run on an android phone, it is easy to use by
the diabetes type2 patients. Our solution makes the patients
to actively participate to care their wound. And it is then
sent to doctor for analysis, doctor analyse it and send a
report to patient back as shown in fig 1.1
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Fig 1.1 Block diagram

In this paper, we present the entire process of
recording and analysing a wound image, using algorithms
that are executable on a smartphone, and provide evidence
of the efficiency and accuracy of these algorithms for
analysing diabetic foot ulcers.
This paper is organized as follows, section Il provides a
design methods, and I1A provides Application security 11B
image capturing and uploading 11C Wound image analysis
IID Report generation. Il provides an architecture of
wound analysis system IV provides Experimental results.

1. RELATED WORK

Technology employing image analysis techniques is a
potential solution to both these problems. Several attempts
have been made to use image processing techniques for
such tasks, including the measurement of area, or
alternatively using a volume instrument system (MAVIS)
[4] or a medical digital photogrammetric system
(MEDPHOQS) [5]. These approaches suffer from several

Volume4, | ssue 22

Published by, www.ijert.org 1



Special Issue- 2016

International Journal of Engineering Research & Technology (IJERT)

I SSN: 2278-0181
ICACT - 2016 Conference Proceedings

drawbacks including high cost, complexity, and lack of
tissue classification [6]. To better determine the wound
boundary and classify wound tissues, researchers have
applied image segmentation and supervised machine
learning algorithm for wound analysis. A French research
group proposed a method of using a support vector
machine (SVM)-based wound classification method [7],
[8]. The same idea has also been employed in [9] for the
detection of melanoma at a curable stage. Although the
SVM classifier method led to good results on typical
wound images [7], it is not feasible to implement the
training process and the feature extraction on current
smartphones due to its computational demands.
Furthermore, the supervised learning algorithm requires a
large number of training image samples and experienced
clinical input, which is difficult and costly. the wound
boundary determination was done with a particular
implementation of the level set algorithm, specifically the
distance regularized level set evolutionmethod [10]. The
principal disadvantage of the level setalgorithm is that the
iteration of global level set function is too computationally
intensive to be implemented on smartphones, even with the
narrow band confined implementation based on GPUs [10].
In addition, the level set evolution completely depends on
the initial curve which has to be predelineated either
manually or by a well-designed algorithm. Finally, false
edges may interfere with the evolution when the skin color
is not uniform enough and when missing boundaries, as
frequently occurring in medical images, results in evolution
leakage (the level set evolution does not stop properly on
the actual wound boundary). Hence, a better method was
required to solve these problems.

M. PROPOSED METHOD

A. Application security.

Application has the user registration and password
verification for the security purpose. User's registered
information's are uploaded to the server. Where the user's
activities are witnessed and maintained by the server
admin.

B. Image capturing and uploading.

In our system, we use the built-in APIs of the Android
smartphone platform to accomplish the JPEG compression
and decompression task. The “image quality” parameter
was used to control the JPEG compression rate. Setting
“image quality” to 80 was shown empirically to provide the
best balance between quality and storage space.

C. Wound image analysis

Our quantitative wound assessment system consists of
several functional modules including wound image capture,
wound image storage, wound image preprocessing, wound
boundary determination, wound analysis by color
segmentation and wound trend analysis based on a time
sequence of wound images for a given patient. All these
processing steps are carried out solely by the computational
resources of the smartphone. When the wound boundary
has been successfully determined and the wound area

calculated, we next evaluate the healing state of the wound
by performing Color segmentation, with the goal of
categorizing each pixel in the wound boundary into certain
classes labeled as granulation, slough and necrosis.
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Fig 3.1 Architecture

D. Report generation.

Based on the wound size and patient body pressures
and glucose level, the report is generated for the patient and
it is uploaded by the doctor in the server. When the patient
logins into the mediplus application, he/she will notified
with the report.

V. DESIGN TOOLS

In this paper we use following design methods to
implement our solution.Eclipse IDE as integrated
development environment as developing tool and it uses
android sdk for developing powerful applications. Also
used XAMPP(apache, mysgl, php pearl) as a server, act as
an interface between doctor and patient, and sublime text as
a source code editor with python application programming
interface so it allows quick editing and simultaneous
editing.

V. EXPERIMENTAL RESULTS

To test our system accuracy, we applied mean-shift
segmentation based algorithm on two types of images. For
the first type, we used 20 images of wound type of
moulage. It permits us to test the system.

For the second type, we applied 30 images to test
the system. The goal of selecting these typical wound
images from type 2 diabetic patients is to provide a more
realistic test of our wound boundary determination and
color segmentation algorithms. The following are the
snapshots of our proposed system, fig 5.1 is the patient
login.

[ e |
Fig 5.1 Patient login
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The patient is allowed to enter the patient details as
name blood group, age etc. details as shown in fig 5.2.

Fig 5.2 Patient info

The XAMPP server is used to store and retrieve the
patient information and doctor report as shown in fig 5.3.
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Fig 5.3 Server Storage

Doctor is able to fetch the patient details from server
through web interface and analyze it then send the report
back to patient as shown in below figures.
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Fig 5.5 Doctor View
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Fig 5.6 Doctor report generation

VL. CONCLUSION

We have designed and implemented a novel wound
image analysis system for patients with type 2 diabetes
suffering from foot ulcers. The wound images are captured
by the smartphone camera, we have applied our mean-shift-
based wound boundary determination Algorithm Analysis
of these experimental results shows that this method
efficiently provides accurate wound boundary detection
results on all wound images with an appropriate parameter
setting. Considering that the application is intended for the
home environment, we can for each individual patient
manually find an optimal parameter setting based on a
single sample image taken from the patient before the
practical application a fixed parameter setting works
consistently well for a given Patient The primary
application of our wound analysis system is home-based
self-management by patients or their caregivers, with the
expectation that regular use of the system will reduce both
the frequency and the number of wound clinic visits. One
concern is that some elderly patients may not be
comfortable with operating a smartphone, but this concern
could be addressed by further simplifying the image
capture process to a simple voice command. In future work,
we plan to apply machine learning methods to train the
wound analysis system based on clinical input and
hopefully thereby achieve better boundary determination
results with less restrictive assumptions. Furthermore, we
plan to compute a healing score to be assigned to each
wound image to support trend analysis of a wound’s
healing status.

REFERENCES

[1] K. M. Buckley, L. K. Adelson, and J. G. Agazio, “Reducing the
risks of wound consultation: Adding digital images to verbal
reports,” WoundOstomy Continence Nurs., vol. 36, no. 2, pp.
163-170, Mar. 2009.

[2] V. Falanga, “The chronic wound: Impaired healing and solutions
in the context of wound bed preparation,” Blood Cells Mol. Dis.,
vol. 32, no. 1, pp. 88-94, Jan. 2004.

[3] H.Wannous,Y. Lucas, S. Treuillet, andB.Albouy, “A complete
3Dwound assessment tool for accurate tissue classification and
measurement,” in Proc. IEEE 15th Conf. Image Process., Oct.
2008, pp. 2928-2931.

[4] P. Plassman and T. D. Jones, “MAVIS: A non-invasive
instrument to measure area and volume of wounds,” Med. Eng.
Phys., vol. 20, no. 5, pp. 332-338, Jul. 1998.

[5] A. Malian, A. Azizi, F. A. Van den Heuvel, and M. Zolfaghari,
“Development of a robust photogrammetric metrology system for
monitoring the healing of bedscores,” Photogrammetric Rec., vol.
20, no. 111, pp. 241-273, Jan. 2005.

Volume4, | ssue 22

Published by, www.ijert.org 3



Special Issue- 2016 International Journal of Engineering Research & Technology (IJERT)

I SSN: 2278-0181
ICACT - 2016 Conference Proceedings

[6] H. Wannous, S. Treuillet, and Y. Lucas, “Robust tissue
classification for reproduciblewound assessment in telemedicine
environment,” J. Electron. Imag., vol. 19, no. 2, pp. 023002-1—
023002-9, Apr. 2010.

[7]1 H. Wannous, Y. Lucas, and S. Treuillet, “Supervised tissue
classification from color images for a complete wound assessment
tool,” in Proc. IEEE29th Annu. Int. Conf. Eng. Med. Biol. Soc.,
Aug. 2007, pp. 6031-6034.

[8] N. Kabelev. Machine vision enables detection of melanoma at
most curable stage, MELA Sciences, Inc., Irvington, NY, USA.
(2013, May). [Online].
Auvailable:http://www.medicaldesignbriefs.com/component/conte
nt/article/1105 mdb/features/16364

[91 C.M.Li C.Y. Xu, and C. F. Gui, “Distance regularized level set
evolution and its application to image segmentation,” |EEE
Trans. Image Process., vol. 19, no. 12, pp. 3243-3254, Dec.
2010.

[10] Lei Wang, Student Member, IEEE, Peder C. Pedersen*, Senior
Member, IEEE, Diane M.Strong, Bengisu Tulu, Member, IEEE,
Emmanuel Agu, and Ronald Ignotz “Smartphone-Based Wound
Assessment System for Patients With Diabetes” IEEE transaction
onbiomedical engineering, vol. 62, no. 2, febraury 2015.

[11] H. Wannous, Y. Lucas, and S. Treuillet, “Supervised tissue
classification from color images for a complete wound assessment
tool,” in Proc. IEEE29th Annu. Int. Conf. Eng. Med. Biol. Soc.,
Aug. 2007, pp. 6031-6034.

[12] N. Kabelev. Machine vision enables detection of melanoma at
most curable stage, MELA Sciences, Inc., Irvington, NY, USA.
(2013, May). [Online]. Available:
http://www.medicaldesignbriefs.com/component/content/article/1
105mdb/features/16364

[13] L. T. Kohn, J. M. Corrigan, and M. S. Donaldson, Crossing the
Quality Chasm: A New Health System for the 21st Century Health
Care Services.Washington, DC, USA: Nat. Acad. Press, 2001.

[14] L. Wang, P. C. Pedersen, D. Strong, B. Tulu, and E. Agu,
“Wound image analysis system for diabetics,” Proc. SPIE, vol.
8669, pp. 866924-1- 866924-14, Feb. 2013.

[15] C. M. Li, C. Y. Xu, and C. F. Gui, “Distance regularized level set
evolution and its application to image segmentation,” |EEE
Trans. Image Process., vol. 19, no. 12, pp. 3243-3254, Dec.
2010.

[16] D. Comaniciu and P. Meer, “Mean shift: A robust approach
toward feature space analysis,” IEEE Trans. Pattern Anal. Mach.
Intell., vol. 24, no. 5, pp. 603-619, May 2002.

Volume 4, Issue 22 Published by, www.ijert.org 4



