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ABSTRACT
Determination of the spectacle number through the android application is the innovative
method. As the spectacle number can be known by consulting the doctor, but it takes a long
procedure to know it. Even there are many devices to know the number such as, autorefractor,
lensometer, silt lamp, etc., through which the doctor provides the eye number prescription.
Instead of undergoing this long procedure, the best way is to know the eye-number through the
mobile android application. In this project, the best use of android application is made to know
the eye-number. Firstly, the retina of the human eye is scanned through the retinal scanner
device. The image obtained is sent to the mobile through the connector. The application displays
the eye-number. Hence we conclude that this application provides a easier and efficient way to
determine spectacle number.
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An intelligent mobile application for the determination of spectacle number

CHAPTER 1

INTRODUCTION
As the technology advances, the information and the intellectual properties are
wanted by many unauthorized personnel. The increasing popularity of Smart phones with
sensing capability is giving researchers, the opportunity to design and develop mobile
applications. Particularly, mobile technologies are creating new values in healthcare
domains. For instance, handheld devices and Smart phones have been regarded as
promising platforms to provide affordable solutions and scalable application approaches
to widespread care.
Ophthalmology is the field of medicine that studies the anatomy, physiology and
diseases of the eye. An ophthalmologist is the professional who specializes in this area
and can diagnose and treat eye disorders.
Ophthalmic and optometric organizations recommend a visit to an eye care
professional every 1-2 years to have a comprehensive eye exam. People with special
clinical needs, like diabetes patients, should visit an eye care professional every year.
For the newborns, the examination of the eyes is a routine part of the periodic
pediatric assessment for detecting both obvious and insidious asymptomatic eye diseases.
Because an early detection is a major concern, the American Academy of Ophthalmology
recommends preschool vision screening as a means of reducing preventable visual loss.

1.1

Anatomy of the Eye

The eye is a special case organ made up of three coats:
1. The outer fibrous layer of connective tissue forms the cornea and sclera.
2. The middle vascular layer is composed of the iris, ciliary body and choroid.
3. The inner layers, the retina.
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Figure 1.1 Anatomy of the eye

Figure 1.1 presents an illustration of some components of the eye, including: iris,
pupil, lens, cornea, posterior chamber, choroid, sclera, retina, macula, fovea, optic
disk, optic nerve and retinal vessels.

1.1.1 Sclera
The sclera is a membrane of tendon in the eye, also known as opaque white of the
eye. It is covered by the transparent conjunctiva and is composed by two main layers: the
lamina fusca, and the episcleral layer anteriorly (which consists of dense vascular
connective tissue).
Because of its resistance and its robustness, the main task of the sclera is the
protection of inner and consequently, more sensitive parts of the eye, like the retina and
choroidea. Its thickness is about 7.62 x 10-4 m, but in the local where the eye muscles
append has a depth more or less of 2.54 x 10-4 m.
Dept. of Electronics and Communication, KLECET, CHIKODI
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Sclera also contains an elastic tissue denominated of episclera, in its top. This is
the blood vessels that nourish the sclera with oxygen and nutrients are located. These
vessels are thus visible on the surface of the white of the eye.

1.1.2 Choroidea/Choroid
The choroidea is also an association of vessels that nourish the retina with oxygen
and nutrients, that is located within the sclera. The choroid supplies the overlying retina to
a depth of about 130 micrometers which includes the pigment epithelium layer, the layer
of rods and cones, the outer nuclear and plexiform layers, and the whole thickness of the
foveal retina.
Proliferative macular degeneration is an eye condition that is directly caused by
malfunctioning of blood vessels within this layer. It also maintains the shape of the
anterior portion of the eyeball. It is produced at a rate that replaces it every 90 minutes.
Aqueous humor leaves the anterior cavity through the sclera venous sinus.
Blockage of the sclera venous sinus results in the build up of excess aqueous humor. This
increases the pressure for the disease glaucoma.

1.1.3 Cornea
The cornea is the transparent structure located in the front of the eye, covering the
iris, pupil, and anterior chamber. Its transparency allows the refraction of the light rays
entering the globe and helps bring light into focus on the retina. The region in which the
transition from cornea to sclera and conjunctiva occurs is the limbus. Although the cornea
is clear and seems to lack substance, it is actually a highly organized group of cells and
proteins. But, unlike other tissues it does not contain blood vessels, so it is nourished with
oxygen and nutrients through eye fluid and not through blood vessels.
The corneal tissue is arranged in five basic layers: epithelium, bowman’s layer,
stroma, Descemete’s membrane and endothelium.
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Figure 1.2 Structure of cornea

1.1.4 Retina
The retina refers to the light sensitive tissue in the back of the eyeball. This neural
tissue by complex biochemical processes can change light energy into a signal that is
transmitted along a neural pathway. The signal passes through the retina, exits the eye
through the optic nerve, and is transmitted to various parts of the brain for processing.
The retina contains two kinds of light receptors: the cones and the rods. There are
approximately 5 million cones and 100 million rods in each eye. The cones, which are
colour sensitive, are located in the center of the retina and mainly absorb stronger light.
The rods are located peripheral to the fovea and are very sensitive light detectors,
absorbing softer light in black and white with the capacity to generate a detectable
photocurrent response when they absorb a single photon of light.
The positions of these two types of photoreceptors differ in many ways across the
retina. Figure shows how the relative densities of cone and rod photoreceptors vary across
the retina. The rods initiate vision under higher, photopic light levels. The range of
intensities in which both rods and cones can initiative vision is called mesopic intensity
levels.
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1.1.5 Lens
The crystalline lens is a multilayered structure located in the area of the posterior
chamber and provides additional refractive power for accurately focusing images onto the
retina. That is to say, that it is the lens that enables the change of focus according to
different distances, so that the individual can perceive the object clearly and sharply.
The lens is attached to a mass called zonula which is attached to the ciliary body.
When a person wants to focus on a near object, a muscle in the ciliary body retracts,
allowing the change of shape by the lens, a process called “accommodation”. This way
the zonula “threads” can loosen up, allowing the lens to contract in diameter and thicken,
thus increasing its acuity.
As a person becomes older, the flexibility of the lens decreases and vision can
become blurry, resulting in a condition named cataracts. It can result in complete removal
and replacement of the lens by an artificial one.

1.1.6 Vitreous Body / Humor
The vitreous body is a transparent gel-like substance, made up of small fibers and
water in the posterior segment of the eye, behind the lens, that fills the space in front of
the lens.
The main functions of the vitreous are to transmit light to the retina, and to
exercise enough pressure to keep the retinal layers tightly pressed together. This pressure
helps maintain the round shape of the eye so the lens can focus sharp images on the
retina. Beyond the formation of vitreous at birth, when a person is aging the vitreous body
shrinks in volume. When the vitreous body decreases in size it can detach from the retina.
After passing through the cornea, aqueous humor and lens light finally enters in
the vitreous. This fluid is not replaced but remains throughout life. A thinner fluid, much
like aqueous humor, is added to it and leaves by diffusing through the retina.

1.1.7 Macula
Macula is an oval-shaped highly pigmented yellow spot near the center of the
retina of the human eye. It has a diameter of around 6mm, and has near its center the
fovea, a small hole that contains the largest concentration of cone cells in the eye that are
Dept. of Electronics and Communication, KLECET, CHIKODI
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responsible for central, high resolution vision. Because of macula’s yellow colour, it
absorbs excess blue and ultraviolet light that enter the eye, and acts as a natural sunblock
for this area of the retina.

Figure 1.3 Position of macula

A common eye disease, relative to the macula, amongst the elderly, is macular
degeneration. The Figure shows the optic disc as a bright area on the right(nasal side)
where blood vessels converge. The spot to the left(temporal side) of the centre is the
macula. The grey, more diffuse spot in the centre is a shadow artefact.

1.1.8 Fovea
The fovea is the most central part of the macula. The visual cells located in the
fovea are packed tightest, resulting in a region with optimal sharpness of vision.
The fovea contains no rods, but it does contain a high concentration of cones,
approximately 50,000.

1.1.9 Optic Disc
Also known as the optic nerve head or the blind spot, the optic disc has an oval
shape with approximately 1.5mm diameter and is where the optic nerve attaches to the
eye. It is the entry point into the eye for major blood vessels that serve the retina. It can
only be seen in the back of the eye with an ophthalmoscope. The absence of visual cells
(photoreceptors) in the optic disc causes the appearance of a blind spot in the field of
vision, not existing any image detection in this area.
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The blind spot of the right eye is located to the right of the centre of vision and
vice versa in the left eye. Clinical evaluation of the optic nerve head is critical in the
diagnosis and monitoring of glaucoma and other optic neuropathies hat may lead to vision
loss.

1.1.10 Optic nerve
The optic nerve also known as cranial nerve II, transmits visual information from
the retina to the brain, where the signals are interpreted into images. The optic nerve
consists of about 1,000,000 nerve threads. The optic nerves from both eyes are
reconnected behind the eyes so that everything that is seen in the right ﬁeld of vision is
sent to the left cerebral hemisphere and vice versa.

1.1.11 Pupil
The pupil is considered a black hole in the iris, and it is black because the layer of
pigment inside the eye absorbs major parts of the light, resulting in a darker shade.
However, when pupils appear red in photos it is actually the colour of the retina that is
reﬂected. During the visual process the eye must continuously compensate for changes
from light to dark and from near to far, so light-dark adaptation is achieved by dilation or
contraction of the pupil, whereas near-far adaptation requires a change in the curvature of
the lens (accommodation), a change in the lines of sight (convergence), and a change in
pupillary width. For example, for focusing on near objects, the pupil decreases in
diameter, but it will expand when focusing on distant objects, because a smaller pupil
enables better focal depth.

1.1.12 Iris
The iris is the most anterior structure that regulates the amount of light that enters
in the pupil, a hole through which the light enters the eye, as previously referred. It has
two muscles that control the shape and diameter of the pupil and that are controlled by the
autonomous nervous system. In bright light, the iris constricts the pupil, eﬀectively
admitting less light. In dim light, the iris dilates the pupil to admit more of the available
light. This is a reﬂex action.
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1.2 ANDROID SOFTWARE APPLICATION
Android software development is the process by which new applications are
created for the Android operating system. Applications are usually developed in many
programming languages.
As the technology is growing, the uses of smart phones are also increasing. With
the new generation of mobile operating systems, e.g. Windows Phone 7, iOS, and
Android, there have been substantial increase in developments and adoptions of mobile
application.
The Android application is developed using Android Software Development Kit.
The application is developed with various options by writing different codes. As the clear
image is obtained from the retinal scanner, the image is transferred to the application.
Then, the android application undergoes various steps through the codes written in the
application. If there is no eye-defect, and as the retina is scanned and the image is
received by the application, then the codes in the application, processes the image in
various steps. As the processing of the image is completed, the application understands
that there is no any eye-defect and it displays the result. If there is an eye-defect, and as
the retina is scanned, and the image is received by the application, the application
undergoes the same above steps and displays that there is some eye-defect. As it displays
it, through different options in the application, the spectacle number can be determined
with various information, such as, cylindrical axis range, spherical range. This application
helps to get the accurate results. The application can be downloaded in all kinds of smart
phones.

1.3 VISUAL ACUITY TEST
Visual acuity (VA) commonly refers to the clarity of vision. Visual acuity is
dependents on optical and neural factor that are
i.

The sharpness of the retinal focus within the eye,

ii.

The health and functioning of the retina, and

iii.

The sensitivity of the interpretative faculty of the brain.
A common cause of low visual acuity is refractive error (ametropia), or errors in

how the light is refracted in the eyeball. Causes of refractive errors includes aberrations in
the shape of the eyeball, the shape of the cornea, and reduced flexibility of the lens. Too
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high or too low refractive error is the cause of nearsightedness (myopia) or farsightedness
(hyperopia) (normal refractive status of as emmetropia). Other optical causes are
astigmatism or more complex corneal irregularities. These anomalies can mostly be
corrected by optical means as eyeglasses, contact lenses, laser surgery etc.
Neural factors that limit acuity are located in the retina or the brain (or the
pathway leading there). Examples for the first are detached retina and macular
degeneration, to name just two. Another common impairment, amblyopia is caused by the
visual brain not having developed properly in early childhood. In some cases, low visual
acuity is caused by brain damage, such as from traumatic brain injury or stroke. When
optical factors are corrected for, acuity can be considered a measure of neural wellfunctioning.
Visual Acuity is typically measured while fixating, i.e. measure of central (or
foveal) vision, for the reason that it is highest there. However, acuity in peripheral vision
can be of equal (or sometimes higher) importance in everyday life. Acuity declines
towards the periphery in an inverse-linear fashion (i.e. the decline follow a hyperbola).

1.3.1 Definition
Visual acuity is a measure of the spatial resolution of the visual processing
system. VA, as it is sometimes referred to by optical professional, is tested to identify so
called optotypes-stylized letters, landolt rings, pediatric symbols, symbols for the
illiterate, standardized Cyrillic letters in the Golovin-Sivtsev table, or other patterns – on
a printed chart (or some other means) from a set viewing distance. Optotypes are
represented as black symbols against a white background (i.e. maximum contrast). The
distance between the person’s eyes and the testing chart is set so as to approximate
“optical infinity” in the way lens attempts to focus (far acuity), or at a defined reading
distance (near acuity).
A reference value above which the visual acuity is considered normal is called 6/6
vision, the USC equivalent of which is 20/20 vision: At 6 meters or 20 feet, a human eye
with that performance is able to separate contours that are approximately 1.75 mm apart.
Vision of 6/12 corresponds to lower, vision of 6/3 to better performance. Normal
individuals have an acuity of 6/4 or better (depending on age and other factors).
Dept. of Electronics and Communication, KLECET, CHIKODI
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In the expression 6/x vision, the numerator (6) is the distance in the meters
between the subjects and the chart and the denominator (x) the distance at which a person
with 6/6 acuity would discern the same optotypes. Thus, 6/12 means that a person with
6/6 vision would discern the same optotype from 12 meters away (i.e. at twice the
distance). This is equivalent to saying that with 6/12 vision, the person processes half the
spatial resolution and need twice the size to discern the optotype.
A simple and efficient way to state acuity is by solving the fraction to a decimal
number. 6/6 then corresponds to an acuity (or a Visus) of 1.0. 6/3 corresponds to 2.0,
which is often attained by well-corrected healthy young subject with binocular vision.
Starting acuity as a decimal number is the standard in European countries, as required by
the European norm (EN ISO 8596, previously DIN 58220).
The precise distance at which acuity is measured is not important as long as it is
sufficiently far away and the size of the optotype on the retina is the same. The size is
specified as a visual angle, which is the angle, at the eye, under which the optotype
appears. For 6/6 = 1.0 acuity, the size of a letter on the snellen chart or Landolt C chart is
a visual angle of 5 arc minutes (1 arc min= 1/60 of a degree). By the design of a typical
optotype (like a snellen E or a Landolt C), the critical gap that needs to be resolved is 1/5
this value, i.e. 1arc min. The letter is the value used in the international definition of
visual acuity:
Acuity=1/ (gap size [arc min])
Acuity is a measure of visual performance and does not relate to the eyeglass
prescription required to correct vision. Instead, an eye exam seeks to find the prescription
that will provide the best corrected visual performance achievable. The resulting acuity
may be greater or less than 6/6 =1.0. Indeed, a subject diagnosed as having 6/6 vision will
often actually have higher visual acuity because, once this standard is attained, the subject
is considered to have normal (in the sense of undisturbed) vision and smaller optotypes
are not tested. Emmetropic subjects with 6/6 vision or “better” (20/15, 20/10, etc), may
still benefit from an eyeglass correction for other problems related to the visual system,
such as astigmatism, ocular injuries, or presbyopia.
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Figure 1.4 Snellen chart

Normally a Snellen Chart, as presented in Figure 2.1, is used, so the number of
letters that the person can or cannot read can help to measure the progress of disease or
vision improvement with treatment. Magniﬁcation is the factor on which Snellen’s
formula is based: if a subject needs letters that are twice as large or twice as close as those
needed by a standard eye, the visual acuity is said to be 1/2 (20/40, 0.5), if the
magniﬁcation need is 5 times, the visual acuity is 1/5 (20/100, 0.2), and so forth. In young
children, in individuals with a developmental delay, and in elderly stroke patients, it may
be their inability to respond, rather than optical factors, that limits their test application.

1.3.2 Measurement
Visual acuity id measured by a “psychophysical” procedure and as such relates the
physical characteristics of a stimulus to a subject’s percent and his/her resulting
responses. Measurement can be by using an eye chart, by optical instruments, or by
computerized tests like the FrACT.
Care must be taken that viewing conditions correspond to the standard, such as
correct illumination of the room and the eye chart, correct viewing distance, enough time
for responding, error allowance, and so forth. In European countries, these conditions are
standardized by the European norm (EN ISO 8596, previously DIN 58220).
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1.4 Smartphones and their Applications
Currently, utilization of mobile applications has experienced a substantial growth,
becoming part of day-to-day life of many people. With the increasing use of smartphones
several applications in several areas are being developed, including the medical ﬁeld.
These can help people to keep informed of the latest updates in the world of medicine, but
also help in the diagnosis or monitoring of disease. More ophthalmologists than ever
carry a smartphone with them on a daily basis. There are many ophthalmic applications
and reference texts available on a variety of platform. Remotely or with lack of experts
this may become crucial for early diagnosis and, consequently, a higher probability that
the disease does not progress to an advanced stage. Following some mobile applications
and devices that may be found in the market in the ophthalmology ﬁeld will be presented.

1.4.1 Applications for ophthalmology tests
 Eye2phone - is a portable tool that may help ophthalmology practitioners,
physicians and students in their daily routine. It includes the most usual tests:
Near Visual Acuity, Distance E, Ishihara (Color Test), Amsler grid, Target for
ﬁxation tests and Pupil Gauge Check. This software is provided by Renato A.
Neves, MD, director of the Eye Care Hospital.

Figure 1.5 Main menu of the mobile application ”Eye2phone”

Dept. of Electronics and Communication, KLECET, CHIKODI

Page 12

An intelligent mobile application for the determination of spectacle number
 OPSM - a free application proposing to help people to get a better understanding
of their vision, and inform them of where they may beneﬁt from an eye test and
book an appointment. The OPSM Eye Check application uses diﬀerent tests to
screen the eyes and can give the results in an easy to understand way but, of
course, does not replace a full eye exam with an ophthalmologist.

Figure 1.6 Screenshot of the application ”OPSM”

 Teste de Vis˜ao - This application has 6 diﬀerent types of ophthalmologic
exams, such as visual acuity tests (with a Snellen table, numbers and text, with
black or white fund), Ishihara (Daltonism) test, Amsler grid or AMD test for
macula degeneration. Has a ”pro” version that includes additional tests.

Figure 1.7 Example of some tests that ”Teste de Vis˜ao” provides
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 Macula Tester - Diseases that aﬀect the macula (the center of the retina),
including macular degeneration and diabetic retinopathy, are the main causes of
blindness worldwide. Up to 80% of patients with diabetes lose vision due to
retinopathy and up to 20% of patients with age related macular degeneration
(AMD) go blind. The best way to prevent these conditions to happen is an early
detection.

Figure 1.8 ”Macula Tester” mobile application

Figure 1.9 Interactive test present in ”Macula Tester” application

The MaculaTester is a mobile application (only available for iPhone) with an interactive
version of the Amsler Grid - the standard test used by ophthalmologists to check macular
function for over 50 years. Because image distortion is often the ﬁrst visual change of
patients in this condition, this test can alert for the condition. Since the distortion can be
subtle and diﬃcult to notice at ﬁrst, the Amsler grid is used to help detect AMD as early
as possible while it is still treatable. Most doctors give their patients a card with an
Amsler grid on it to test themselves at home between eye exams. Unfortunately many
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patients lose it, or forget to use it. Using this electronic format of the test they can have
the advantages shown below:
1. It is interactive, allowing to record the area of distortion by touching the screen. The
recorded image is saved with date and time so the patient can show it to the doctor, as
well as compare to previous images to look for any changes.
2. It resides on patient mobile phone, so he does not lose it.
3. It has a free ”push notiﬁcation” feature reminding the person to perform the test at
regular intervals - so he does not forget to use it.
 SightBook - allows the user to test his vision frequently and share the results with
their designated physician in real time. In ”My Test Sequence” the user can turn
on or oﬀ diﬀerent ones such as: Acuity, Amsler Grid, DigiGrid, Low Light
Acuity, Acuity and Contrast, Red-Blue Acuity, Inverse Acuity, Contrast, Inverse
Contrast and Low Light Contrast [23], depending on the doctor’s advice.

Figure 1.10 Main menu of ”SightBook” application and its settings

 Eye Handbook - this application has a collaboration with the American
Academy of Ophthalmology. It has diﬀerent features, such as Calculators (Figure
2.18) - Age to Bifocal Add, Diopter to Radius Conversion, Glaucoma Risk Factor
Calculator, Vertex Conversion, Visual Acuity Conversion, etc; Atlas of
ophthalmic images; Testing - Duochrome Test, Amsler Grid, Color Vision Test,
Contrast Acuity, Pupil Gauge, Pediatric Optotypes, Worth 4 dot, etc; Vision
Symptoms Menu: can be used to help patients understand a common disease
process that they had not fully understood before; Ophthalmic Medications;
Treatment and others.
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Figure 1.11 Eye Handbook logo and ”Calculators” feature

 myVisionTrack - is an user-friendly system available only by prescription, that
enables patients with retinal diseases, like diabetic retinopathy (DR) or Age
Related Macular Degeneration (AMD), to quickly and eﬃciently monitor their
own vision function at home not using the standard test (Amsler Grid), which
sometimes cannot properly help a self-detect activity in an eﬀective way. This
application uses a VAS (Vital Art and Science) software that can store the tests
results and automatically compare it with prior test results. In the event that a
signiﬁcant change is detected, the physician would be notiﬁed to review the data
to determine if the patient needs to come in earlier for a check-up. This feature can
help to obtain timely care and treatments, something very important for these
diseases, as approached before in the ”Macula Tester” application description.

Figure 1.12 Example of ”myVisionTrack” testing
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CHAPTER 2

WORKING PROCEDURE
2.1 Working principle
The below figure 2.1 shows the block diagram of working of the mobile android
application to determine eye-number.

Figure 2.1 Block diagram of working procedure

The lens with scanner captures the image of the blood vessels of the retina as
shown in figure 3.2. Once the scanner device captures a retinal image, the clear image is
transferred to the android application. When the android receives the image, specialized
software compiles the unique features of the network of retinal blood vessels into a
template. The application is developed with various codes in the mobile through Android
Software Development Kit.

Figure 2.2 Blood vessels of retina

This application, first identifies the number of pixels from the blood vessels of the
each eye and undergoes the processing operation through the codes written. Then it
compares the processed image with the collection of the data (stored images) and checks
with it. When it get the exact match with the stored data, the result is displayed on the
screen of the android.
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2.2 Flow chart

Figure 2.3 Flow chart for working of the project
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Firstly, the patient undergoes the Visual Acuity test, where he gets to know
whether he has the eye defect or no. If he don’t not have any defect, then there is no need
for him to undergo the further tests. If he has the eye defect, then furter procedure need
not to be carried out.
After the Visual Acuity test, when the next test need to be carrird out, firstly, the
image of the eye is taken through the retinal scanning lens. After when the image is
captured by the mobile application, the image gets processed in the application itself,
through the codes writtten, and then it displays the final output with the spectacle number.
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CHAPTER 3

ANDROID STUDIO
Android Studio is the official integrated development environment (IDE) for the
Android platform. It was announced on May 16, 2013 at the Google I/O conference.
Android Studio was in early access preview stage starting from version 0.1 in May 2013,
then entered beta stage starting from version 0.8 which was released in June 2014. The
first stable build was released in December 2014, starting from version 1.0. Based on
JetBrains' IntelliJ IDEA software, Android Studio is designed specifically for Android
development. It is available for download on Windows, macOS and Linux, and replaced
Eclipse Android Development Tools (ADT) as Google's primary IDE for native Android
application development.

3.1 Features of Android Studio


Gradle-based build support



Android-specific refactoring and quick fixes



Lint tools to catch performance, usability, version compatibility and other
problems



ProGuard integration and app-signing capabilities



Template-based wizards to create common Android designs and components



A rich layout editor that allows users to drag-and-drop UI components, option to
preview layouts on multiple screen configurations



Support for building Android Wear apps



Built-in support for Google Cloud Platform, enabling integration with Firebase
Cloud Messaging (Earlier 'Google Cloud Messaging') and Google App Engine



Android Virtual Device (Emulator) to run and debug apps

3.2 Android Studio tool attributes
Android Studio supports a variety of XML attributes in the tools namespace that
enable design-time features (such as which layout to show in a fragment) or compile-time
behaviors (such as which shrinking mode to apply to your XML resources). When you
build your app, the build tools remove these attributes so there is no effect on your APK
size or runtime behavior.
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3.2.1 Error handling attributes
The following attributes tool help suppress lint warning messages.
1.ignore
This attribute accepts a comma-separated list of lint issue ID's that you'd like the
tools to ignore on this element or any of its decendents.
For example, tools to ignore the MissingTranslation error:
<string name="show_all_apps" tools:ignore="MissingTranslation">All</string>

2. targetApi
This attribute works the same as the @TargetApi annotation in Java code: it lets
you specify the API level (either as an integer or as a code name) that supports this
element.
For example, this can be used in Grid Layout that is available only on API level 14 and
higher; this layout is not used for any lower versions:
<GridLayout xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
tools:targetApi="14" >
However, use Grid Layout from the support library.
3. locale
This tells the tools what the default language/locale is for the resources in the
given <resources> element (because the tools otherwise assume English) in order to avoid
warnings from the spell checker. The value must be a valid locale qualifier.
For example, this values/strings.xml file (the default string values) to indicate that the
language used for the default strings is Spanish rather than English:
<resources xmlns:tools="http://schemas.android.com/tools"
tools:locale="es">
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3.2.2 Design-time view attributes
The following attributes tool define layout characteristics that are visible only in the
Android Studio layout preview.
1. instead of android:
Insert sample data in layout preview by using the tools: prefix instead of
android:

with any <View> attribute from the Android framework. This is useful when

the attribute's value isn't populated until runtime but the effect beforehand, in the layout
preview.
For example, if the android: text attribute value is set at runtime or the layout with a
value different than the default, add tools: text to specify some text for the layout
preview only.

Figure 3.1 The tools:text attribute sets "Google Voice" as the value for the layout
preview

We can add both the android: namespace attribute (which is used at runtime) and the
matching tools: attribute (which overrides the runtime attribute in the layout preview
only).
We can also use a tool: attribute to unset an attribute only for the layout preview. For
example, if we have a FrameLayout with multiple children but we want to see only one
child in the layout preview, we can set one of them to be invisible in the layout preview,
as shown here:
<Button
android:id="@+id/button"
android: layout_width="wrap_content"
android:layout_height="wrap_content"
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android:text="First" />

<Button
android:id="@+id/button2"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
android:text="Second"
tools:visibility="invisible" />
When using the Layout Editor in design view, the properties window also allows us to
edit some design-time view attributes. Each design-time attribute is indicated with a
wrench icon next to the attribute name to distinguish it from the real attribute of the same
name.
2. context
This attribute declares which activity this layout is associated with by default.
This enables features in the editor or layout preview that require knowledge of the
activity, such as what the layout theme should be in the preview and where to insert
onClick

handlers when you make those from a quickfix.

Figure 3.2 Quickfix for the onClick attribute works only if you've set tools:context

We can specify the activity class name using the same dot prefix as in the manifest file
(excluding the full package name). For example:
<android.support.constraint.ConstraintLayout
xmlns:android="http://schemas.android.com/apk/res/android"
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xmlns:tools="http://schemas.android.com/tools"
tools:context=".MainActivity" >
3. layout
This attribute declares which layout we want the layout preview to draw inside the
fragment (because the layout preview cannot execute the activity code that normally
applies the layout).
For example:
<fragment android:name="com.example.master.ItemListFragment"
tools:layout="@layout/list_content" />
4. listitem / tools:listheader / tools:listfooter
These attributes specify which layout to show in the layout preview for a list's
items, header, and footer. Any data fields in the layout are filled with numeric contents
such as "Item 1" so that the list items are not repetitive.
For example:
<ListView xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
android:id="@android:id/list"
android:layout_width="match_parent"
android:layout_height="match_parent"
tools:listitem="@layout/sample_list_item"
tools:listheader="@layout/sample_list_header"
tools:listfooter="@layout/sample_list_footer" />
5. showIn
This attribute allows us to point to a layout that uses this layout as an include, so
we can preview (and edit) this file as it appears while embedded in its parent layout.
For example:
<TextView xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
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android:text="@string/hello_world"
android:layout_width="wrap_content"
android:layout_height="wrap_content"
tools:showIn="@layout/activity_main" />
Now the layout preview shows this TextView layout as it appears inside the
activity_main

layout.

6. menu
This attribute specifies which menu the layout preview should show in the app
bar. The value can be one or more menu IDs, separated by commas (without @menu/ or
any such ID prefix and without the .xml extension).
For example:
<? xml version="1.0" encoding="utf-8"?>
<LinearLayout xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:tools="http://schemas.android.com/tools"
android:orientation="vertical"
android:layout_width="match_parent"
android:layout_height="match_parent"
tools:menu="menu1,menu2" />

3.2.3 Resource shrinking attributes
The following attributes tool allow us to enable strict reference checks and declare
whether to keep or discard certain resources when using resource shrinking.
To enable resource shrinking, set the shrinkResources property to true in your
build.gradle

file (alongside minifyEnabled for code shrinking).

For example:
android {
...
buildTypes {
release {
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shrinkResources true
minifyEnabled true
proguardFiles getDefaultProguardFile('proguard-android.txt'),
'proguard-rules.pro'
}
}
}

1. shrinkMode
This attribute allows us to specify whether the build tools should use "safe mode"
(play it safe and keep all resources that are explicitly cited and that might be referenced
dynamically with a call to Resources.getIdentifier()) or "strict mode" (keep only the
resources that are explicitly cited in code or in other resources).
The default is to use safe mode (shrinkMode="safe"). To instead use strict mode, add
shrinkMode="strict" to the <resources> tag as shown here:
<?xml version="1.0" encoding="utf-8"?>
<resources xmlns:tools="http://schemas.android.com/tools"
tools:shrinkMode="strict" />
When we enable strict mode, we may need to use tools:keep to keep resources that
were removed but that we actually want, and use tools:discard to explicitly remove
even more resources.
2. keep
When using resource shrinking to remove unused resources, this attribute allows
us to specify resources to keep (typically because they are referenced in an indirect way at
runtime,

such

as

by

passing

a

dynamically

generated

resource

name

to

Resources.getIdentifier()).
To use, create an XML file in our resources directory (for example, at res/raw/keep.xml)
with a <resources> tag and specify each resource to keep in the tools:keep attribute as a
comma-separated list. We can use the asterisk character as a wild card.
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For example:
<?xml version="1.0" encoding="utf-8"?>
<resources xmlns:tools="http://schemas.android.com/tools"
tools:keep="@layout/used_1,@layout/used_2,@layout/*_3" />
3. discard
When using resource shrinking to strip out unused resources, this attribute allows
us to specify resources we want to manually discard (typically because the resource is
referenced but in a way that does not affect our app, or because the Gradle plugin has
incorrectly deduced that the resource is referenced).
To use, create an XML file in our resources directory (for example, at res/raw/keep.xml)
with a <resources> tag and specify each resource to keep in the tools:discard attribute as a
comma-separated list. We can use the asterisk character as a wild card.
For example:
<?xml version="1.0" encoding="utf-8"?>
<resources xmlns:tools="http://schemas.android.com/tools"
tools:discard="@layout/unused_1" />

3.3 Anatomy of the Android Studio IDE
The Android Studio IDE is comprised of a vast array of panels, tools, and
functions to help us to become a productive as possible at developing Android
applications. This will cover the most common panels, windows, and toolbars with which
we will be interacting.
1. Panel
The main panels that will interact with during our day-to-day development of
Android apps appear in Table 3.1.
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Panel

Description

Project Panel

Allows you to navigate through the file hierarchy of your project and
select, open, edit, and perform various other actions on our files.

File Editor

The main editing window in Android Studio. This is where we write
our code.

Android Panel

Presents the devices (emulators and physical devices) connected to
our system, and allow us to view the logcat output, filters the output,
and view ADB logs.

Messages Panel

Here we’ll find any important messages that the IDE presents, such
as compilation errors.

TODO Panel

Shows all the TODO comments sprinkled throughout your project’s
code.

Find

Results Here we can examine the results of any find command that we had to
execute. Examples include the Find Results command (Edit � Find

Panel

� Find) and the Find Usages command (Edit � Find � Find
Usages).
Maven Panel

If our project is Maven-based, interact with this panel to perform
Maven activities.

Gradle Panel

If we’re utilizing the new Gradle build system, you can find the tools
necessary to interact with Gradle here.

Event Log Panel

At times, the Android Studio IDE may encounter an unexpected
error or have important events that need to be visible to us, the
developer. This panel will show us these events.
Table 3.1: Important panels in Android Studio

The final area, which is of almost important is the status bar at the bottom of
Android Studio, shown in Figure 3.3. This is where the majority of status updates will
occur when background processes run. Some of these background processes include
updating indices on the files, Maven or Gradle background processing, and event errors.
The rightmost box shows the IDE’s memory usage.

Figure 3.3 The Android Studio status bar
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2. Toolbars
Figure 3.4 shows the default toolbar in Android Studio. Android Studio ships with
a highly customizable toolbar that is easily accessible from the top of the display. The
default toolbar that ships with Android Studio is shown in Figure

Figure 3.4 The default toolbar in Android Studio

Table 2.2 describes each set of tools from left to right.
Tools

Description

File Actions

Actions such as Open, Save, and Synchronize.

Undo/Redo

Undo and redo the previous action.

Cut/Copy/Paste

Quickly cut, copy, and paste from the toolbar.

Find/Replace

Find and replace values in the project files.

Navigation

Navigate forward and backward in the most recent files that we’ve
accessed or edited recently

Build/Run/Debug/ These buttons are some of the most common buttons that we will use
in Android Studio, as they allow us to build, run, debug, and attach
Attach

to a running Android process for debugging.

Settings

These access the IDE Preferences and Project Structure.

Android Actions

The Android Action Group allows you to sync your project with the
Gradle files, open the AVD or SDK Manager, and open the Android
Monitor application.

Help

Where we can go for help in using Android Studio.
Table 3.2: Tools in the default toolbar

3.4 Useful action in Android Studio
In addition to the various panels and toolbars, Android Studio has a wide feature
set that is accessible via the top menu and various contextual menus. Table 2.3 shows a
few of the common actions that are familiar with us.
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Action

Description

New Module/

We can easily add a new Android Module, Android Library, or Java

Library/Java

Library to your application by simply choosing the File � New

Library

Module or File � Import Module file option and following the
wizard through the process.

Preferences

At times, we may want to customize Android Studio. We can do this
by accessing the Preferences through the Android Studio �
Preferences menu. Some options you can edit are the theme of the
IDE, font sizes, keymap, toolbars, and many other options.

Project Structure

An Android project is comprised of modules and libraries, and at
times we may need to edit the settings for these modules and
libraries. To do so, we’ll need to enter the project structure by visiting
the File � Project Structure menu.

Showing

Although the default windows that ship with Android Studio are

Additional

usually sufficient for day-to-day Android development, there may

Windows

come a time when you need to get into the gritty details of the IDE.
To explore the various other windows that are available to us (such as
file structure, commander, VCS changes, etc.), visit the View � Tool
Windows menu.

Right-Click to

Anytime we’re unaware of the actions that can perform in the IDE,

Explore

simply right-click the area in which we would like to see the various
options. Android Studio will present with the array of options (if
available) that are possible in the given context of the IDE panel in
which we’re working.
Table 3.3: Common actions

3.5 Navigation
Navigation shortcuts are used for navigating around our code base at the speed of
light. Master the shortcuts in Table 3.4 and we’ll increase our productivity immensely.
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Action

Shortcut on Mac OS X

Shortcut

on

Windows\Linux
Go to Class

Cmd + O

Ctrl + O

Go to File

Cmd + Shift + O

Ctrl + Shift + O

Go to Definition

Cmd + B

Ctrl + B

Back / Forward

Cmd + [ or ]

Ctrl + [ or ]

Code Editor Tab Nav

Cmd + Alt + Left or Right

Ctrl + Alt + Left or Right

File Switcher

Ctrl + Tab

Ctrl + Tab

Find Usages

Alt + F7

Alt + F7

Find

Cmd + F

Ctrl + F

Replace

Cmd + R

Ctrl + R

Find in Path

Cmd + Shift + F

Ctrl + Shift + F

Replace in Path

Cmd + Shift + R

Ctrl + Shift + R

Table 3.4: Keystroke shortcuts in Android Studio

3.6 Interacting with Maven and Gradle
Maven and Gradle are build systems that are very popular within the Android
community. Android Studio ships with support for Maven and Gradle right out of the
box. This is great considering that in Eclipse we had to use a plug-in that was often buggy
and not entirely reliable. Given that Android Studio ships with support for both tools, we
can easily work with projects that use either technology via a panel in Android Studio.

3.6.1 Interacting with Maven
Projects that use Maven are easy to open in Android Studio. Simply start Android
Studio and open the pom.xml file. Android Studio walks us through the Maven project
import process. Once the import is complete, we can open pom.xml and edit it if needed
for any reason, or we can open the Maven panel. The Maven panel is now populated with
various options, as shown in figure 3.5.
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Figure 3.5 The Maven panel expanded

We can build a Maven project in Android Studio in a couple of ways. One way is
to execute and build the task that we want through the Maven panel. We can also set up a
Maven build configuration (Run/Debug Configuration). Finally, we can build through the
Build menu. Its preferable to build through the Build menu because Android Studio
caches the files and and only builds off of changesets, So run through an entire Android
Maven build every time (which can be very time consuming).
3.6.2 Interacting with Gradle
As with Maven, projects that use the Gradle build system are very easy to work
with in Android Studio. There are a couple of panels that we should be familiar with.
These panels include the Gradle panel and the Build Variants panel as shown in Figures
3.6 and 3.7. Once our project is loaded, we can open the Gradle panel and interact with
the various tasks. We can also open the build.gradle file in the editor and edit anything
necessary.
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Figure 3.6. The Gradle task panel

Figure 3.7 The Gradle Build Variants panel

Dept. of Electronics and Communication, KLECET, CHIKODI

Page 33

An intelligent mobile application for the determination of spectacle number
Building our application is quite easy with Gradle. It is recommended that use the
Build menu to build your application because it is the simplest way. If for any reason our
application Gradle files become out of sync with our Android application, we can select
the “Sync Project with Gradle Files” option from the toolbar, as shown in Figure 3.8. This
will update our project with the settings defined in the Gradle file.

Figure 3.8 Sync Project with Gradle Files

3.7 Applications using an external camera



NETRA - This mobile application, developed by scientist from the Massachusetts
Institute of Technology (MIT), is a portable and inexpensive solution for
estimating refractive errors in the human eye. While expensive optical devices for
automatic estimation of refractive correction exist, the goal of this application is to
simplify these mechanisms. They based their work in the traditional ShackHartmann wavefront sensor that uses lasers and highly sensitive digital sensor
which makes those solutions expensive, voluminous and requiring trained
professionals. This solution creates an inverse Shack-Hartmann sensor, that is
based on a high-resolution programmable display, combining inexpensive optical
elements, interactive GUI, and computational reconstruction. The key idea is to
interface a lenticular view-dependent display with the human eye at close range, a
few millimeters apart. Via this platform, they created a new range of interactivity
that is extremely sensitive to parameters of the human eye, such as the refractive
errors, focal range, focusing speed, lens opacity, etc. They propose several simple
optical setups, veriﬁcation of their accuracy, precision, and their validation in a
user study.
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Figure 3.9 NETRA Hardware

 Handyscope/Dermatoscope - Handyscope is an alternative to conventional
handheld dermatoscopes: it has the ability to convert a iPhone into a digital
dermatoscope, allowing the user to take brilliant polarized and non-polarized
pictures with up to 20 times magniﬁcation, and save them in the password
protected application. With its twin light mode, great optics and ergonomic use,
this handyscope oﬀers a degree of handiness that is unmatched in digital
dermoscopy. This way the doctor can keep a distance during the skin exam and
easily evaluate moles on-screen or show the result to the patient. The company
FotoFinder has also proposed the eDermoscopy, that combines handyscope with
the FotoFinder Hub web database (like a “cloud”) with extended features for
image management and analysis. FotoFinder Hub also provides a second opinion
service. These mobile applications are just a few examples within the wide variety
that currently exists in the market.

Figure 3.10 Handyscope hardware in a mobile phone
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3.8 Applications for detecting eye pathologies
 Peek - Is another example of a mobile application that uses the camera to scan the
lens of the eye for cataracts, and also can be applied to look at the retina at the
back of the eye by using the camera’s ﬂash light to illuminate it, checking this
way the health of the optic nerve. It can also be used to do a basic vision test by
observation of a shrinking letter on screen. The patient’s records are stored on the
phone with their exact location using GPS, and the results can be emailed to
doctors. The developers are still testing and comparing the images obtained with
the application with the ones taken with a conventional eye examination gear, but
the results are satisfactory. Their idea with this tool is to take it to low-income
countries where trained health staﬀ is scarce, enabling relatively untrained people
to use it. This way, they can go to patients’ homes, examine and diagnose them
there and at the exact moment.

3.8.1 Devices
The ﬁrst device presented in this subchapter, was developed by the researchers
from the Massachusetts Institute of Technology (MIT) in collaboration with the
University of Erlangen and Praevium/Thorlabs. These researchers developed a
portable instrument that can scan a patient’s entire retina in seconds, and that
could aid in the early detection of a variety of retinal diseases including diabetic
retinopathy, glaucoma and macular degeneration. This is a really good
improvement in ophthalmologic instruments because, normally, to diagnose
retinal diseases, the specialists must examine the patient in his oﬃce due to the
use of table-top instruments. This new tool would improve public access to eye
care since it can be used outside the oﬃce. Although other research groups and
companies have created hand-held devices using similar technology, this new
design is the ﬁrst to combine leading edge technologies such as ultrahigh-speed
3D imaging, a tiny micro-electro-mechanical system (MEMS) mirror for
scanning, and a technique to correct the unintentional movement by the patient.
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Figure 3.11 Hand-held device using Optical Coherence Tomography

Several devices for retinal/fundus imaging are available commercially, but
because this is not the focus of this work, we will not go into further detail. The
following images show other devices built for this propose.

Figure 3.12 Smartphone with 20 diopter indirect lens used to capture a fundus image

Figure 3.13 Image of a fundus

In recent years smartphones have changed the way the information gets to the
people. It became a way of living and with the installation of additional applications, the
list of potential uses of smartphones grows exponentially every day, both for professional
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and personal life activities. The number of professional applications of smartphones is
constantly increasing in all domains (medicine, engineering, sports, etc).

Regardless the

innumerable potential uses and versatility of smartphones applications, the risk produced
by, or associated with, smartphones is also increasing and alarming. That is why the users
should be very careful about the use that they will give to a mobile application and the
purposes of it. Therefore, the application developed here has a warning information to the
user at its opening. It is important to refer that this mobile application does not replace a
medical appointment, and the report associated to the data collection can lead to false
positives or even false negatives, being necessary a further specialist evaluation.
However, nowadays, applications are going far beyond the role of providing information
and basic education. For instance, for dermatology, in the authors argue that use an
evidence-based approaches and sophisticated programming to facilitate the promotion,
inhibition, and self-monitoring of behaviours, symptoms, and other important outcomes.
Even provide content that is customized (i.e., incorporating user-selected features or
content), interactive or dynamic, which may facilitate user experiences and engagement.
Applications can take advantage of diverse functions of smartphones including taking
photographs, text and multimedia messaging, instant messaging or GPS. Based on these
ideas we propose to develop an application for ophthalmology.
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CHAPTER 4

EXPERIMENTAL RESULTS
The first test, Visual Acuity test, which is conducted to see, whether the person has some
eye defect, the result is shown is fig. 4.1.

u

Figure 4.1 Visual Acuity test result
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After Visual Acuity test, the next test is carried out to determine the spectacle number and
the result of that test is shown in fig. 4.2.

Figure 4.2 Display of the result with spectacle number
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CHAPTER 5

ADVANTAGES
1. The cost is low as the cost of Eye-netra application is $1,099[Rs.73,281] and the
cost of Eye-blink application is Rs.8,099.
2. The device is portable as the power is not required.
3. It is easy to use as the operation of smartphones are known to all.

DISADVANTAGE
1. There is the variation in the result of 0.25. To detect the eye spectacle number, the
pixels of the retina of the eye need to be detected which compares with the images
stored during the detection process. But due to the lack of availability of retina
images which suit our requirement, there is the variation of 0.25.
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CHAPTER 6

APPLICATIONS
1. It provides the application in medical field at greater extent.
2. It can be used in homes to verify whether there is some eye defect.
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CHAPTER 7

CONCLUSION
In recent years smartphones have changed the way the information gets to the
people. It became a way of living and with the installation of additional applications, the
list of potential uses of smartphones grows exponentially every day, both for professional
and personal life activities. The number of professional applications of smartphones is
constantly increasing in all domains (medicine, engineering, sports, etc). Regardless the
innumerable potential uses and versatility of smartphones applications, the risk produced
by, or associated with, smartphones is also increasing and alarming. That is why the users
should be very careful about the use that they will give to a mobile application and the
purposes of it. Therefore, the application developed here has a warning information to the
user at its opening. It is important to refer that this mobile application does not replace a
medical appointment, and the report associated to the data collection can lead to false
positives or even false negatives, being necessary a further specialist evaluation.
However, nowadays, applications are going far beyond the role of providing information
and basic education. For instance, for dermatology, in the authors argue that use an
evidence-based approaches and sophisticated programming to facilitate the promotion,
inhibition, and self-monitoring of behaviours, symptoms, and other important outcomes.
Even provide content that is customized (i.e., incorporating user-selected features or
content), interactive or dynamic, which may facilitate user experiences and engagement.
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