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Abstract— India's health-care sector is in crisis. Though government programmes have tamed some infectious diseases, the 
country's performance on many health metrics is poor. The majority of people in India live in rural areas yet the eye health 
workforce is largely concentrated in urban areas. In India the rural areas are characterised by a lack of eye health and vision 
personnel and this is a significant contributing factor to the high prevalence of avoidable vision impairment and blindness. In 
conventional eye testing method the person is made to read a fixed set of characters of varying font size but the character 
arrangements are fixed so, many times the person is able to read the letter even though he can’t see it. This allows person to fake 
the test. The proposed system provides an effective, cheap and efficient method to test and rectify all major eye problems like 
Myopia (Nearsightedness), Hypermetropia (farsightedness), Color blindness and Nycatalopia (night blindness) and also monitors 
the time duration after putting the drops in the eye before testing. 
 
Keywords— Myopia, Hypermetropia, Color Blindness, Nycatalopia, Pupillary Dilation Test, Automation, Luminosity. 
 

I. INTRODUCTION 
 
Eye examination  is a series of tests performed by 
an ophthalmologist (medical doctor), optometrist, 
or orthoptist assessing vision and ability to focus on 
and discern objects, as well as other tests and 
examinations pertaining to the eyes. Health care 
professionals often recommend that all people should 
have periodic and thorough eye examinations as part 
of routine primary care, especially since many eye 
diseases are asymptomatic. Eye examinations may 
detect potentially treatable blinding eye diseases, 
ocular manifestations of systemic disease, or signs of 
tumours or other anomalies of the brain. Visual acuity 
is the eye's ability to detect fine details and is the 
quantitative measure of the eye's ability to see an in-
focus image at a certain distance. The standard 
definition of normal visual acuity (20/20 or 6/6 
vision) is the ability to resolve a spatial pattern 
separated by a visual angle of one minute of 
arc. Myopia, also known as near-sightedness 
and short-sightedness, is a condition of the eye where 
the light that comes in does not directly focus on 
the retina but in front of it, causing the image that one 
sees when looking at a distant object to be out of 
focus. It does not affect focus when looking at a close 
object. When used colloquially, 'myopia' can also 
refer to a view on or way of thinking about something 
which is—by extension of the medical definition—
hyper-focused and fails to include a larger context 
beyond the focus. Myopia is most commonly 
corrected through the use of corrective lenses, such 
as glasses or contact lenses. It may also be corrected 
by refractive surgery, though there are cases of 
associated side effects. The corrective lenses have a 
negative optical power (i.e. have a net concave effect) 
which compensates for the excessive 
positive diopters of the myopic eye. Negative diopters 
are generally used to describe the severity of the 
myopia, as this is the value of the lens to correct the 

eye. High-degree myopia, or severe myopia, is 
defined as -6 diopters or worse. Hyperopia commonly 
known as farsightedness or longsightedness, is a 
defect of vision caused by an imperfection in 
the eye (often when the eyeball is too short or 
the lens cannot become round enough), causing the 
eye to not have enough power to see close or nearby 
objects. Correction is usually achieved by the use of 
convex corrective lenses. For near objects, the eye 
has to accommodate even more. Depending on the 
amount of hyperopia and the age of the person which 
directly relates to the eye's accommodative ability, 
the symptoms can be different. People with hyperopia 
can experience blurred vision, asthenopia, 
accommodative dysfunction, binocular dysfunction, 
amblyopia, and strabismus. Color blindness, or color 
vision deficiency, is the inability or decreased ability 
to see color, or perceive color differences, under 
normal lighting conditions. Color blindness affects a 
significant percentage of the population. There is no 
actual blindness but there is a deficiency of color 
vision. The most usual cause is a fault in the 
development of one or more sets of retinal cones that 
perceive color in light and transmit that information 
to the optic nerve. This type of color blindness is 
usually a sex-linked condition. The genes that 
produce photopigments are carried on the X 
chromosome; if some of these genes are missing or 
damaged, color blindness will be expressed in males 
with a higher probability than in females because 
males only have one X chromosome, whereas 
females have two and a functional gene on only one 
of the X chromosomes is sufficient to yield the 
necessary photopigments. Color blindness can also be 
produced by physical or chemical damage to the eye, 
the optic nerve, or parts of the brain. For example, 
people with achromatopsia suffer from a completely 
different disorder, but are nevertheless unable to see 
colors. Nyctalopia also called night-blindness is a 
condition making it difficult or impossible to see in 
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relatively low light. It is a symptom of several eye 
diseases. Night blindness may exist from birth, or be 
caused by injury or malnutrition (for example, a lack 
of vitamin A). It can be described as 
insufficient adaptation to darkness. Since the outer 
area of the retina is made up of more rods than cones, 
loss of peripheral vision often results in night 
blindness. Individuals suffering from night blindness 
not only see poorly at night, but also require extra 
time for their eyes to adjust from brightly lit areas to 
dim ones. Contrast vision may also be greatly 
reduced. Rods contain a pigment called rhodopsin. 
When light falls on rhodopsin, it undergoes a series of 
conformational changes ultimately generating 
electrical signals which are carried to the brain via the 
optic nerve. In the absence of light, rhodopsin is 
regenerated. The body synthesizes rhodopsin from 
vitamin A, which is why a deficiency in vitamin A 
causes poor night vision. 
 
II. EXPERIMENTAL DETAILS 

  
2.1. Hardware 

1. Microcontroller: The microcontroller used  is 
PIC18F4620.It has 40 pins.ROM capacity-
64kb.RAM capacity-4kb.10bit Analog-to-
Digital module has 13 input channels. 5 I/O 
ports A, B, C, D, &E. 

2. Timer: 900nA,32 kHz,2v 
3. Light Sensor: LDR sensor is used. 
4. DC motors:  12V,40A 
5. Stepper motor: 5V,40A 
6. Keyboard: 
7. Android device/PC: 

 
2.2. Software 
Embedded C, MPLAB IDE software is used. 
 
2.3. Procedure and Testing 
The system consists of a box which contains a 
monitor to display the letters, lens mounted wheel, set 
of gears attached to motors for adjusting the chin 
stand and for changing and adjusting the lens wheel, 
pedals to adjust the chin stand, keyboard to provide 
user input, timer for measuring drop duration, a 
laptop/android tablet to display the result and a 
microcontroller to control the operation of all the 
components. 
For check-up the patient needs to put his face on the 
chin stand and look into the display provided inside 
the box through the eyepiece. The user can adjust the 
stand left/right/up/down for a proper view depending 
on their face size by using the pedals.  
For testing myopia or hypermetropia, letters with 
different font sizes and colours are displayed on the 
screen. The user need to provides his input through 
the keyboard depending upon what he sees whether 
the text or no vision. In case of no vision or blurred 
vision the lenses mounted on the wheel moves near 
the eyepiece and are selected starting from the least 

power in an increasing order of power. The patient 
provides input and the input is compared with the 
actual display value for verification. When the correct 
vision is achieved the lens power is noted and the 
whole test result is displayed on the pc/android tablet. 
For night blindness test the luminosity inside the box 
is reduced to a minimum threshold level suitable for a 
normal person to see but a night blind person cannot 
see and the test letters are again displayed on the 
screen. The patient needs to read it and provide 
suitable input through the keyboard. If the patient is 
not able to see the text then he is colour blind.  The 
light intensity is controlled through light sensors 
installed inside the box. 
For testing colour blindness, different colour vision 
plates are displayed and depending upon it’s 
determined that whether the person is red-blind, 
green-blind, violet-blind or totally colour-blind.  
During Pupillary dilation test, the eye care specialist 
places special drops in the eye that cause the pupil to 
dilate (expand). Dilating your pupils means your 
retina can be examined for any signs of disease. So 
the patient needs to wait for certain time duration for 
the pupil to get dilated. Keeping a manual measure of 
the waiting time can become quiet hectic if the no of 
personals are large. Thus for measuring time duration 
after the putting the eye drops we use a timer 
provided in the system. After the patient has been 
given the eye drops the timer is set and once the time 
duration is over it informs the time completion by 
producing a beeping sound. 

 
Fig.1.Block diagram of the automated eye test equipment 

 
III. RESULTS 
 
The proposed system called the provides an effective, 
cheap and efficient method to test and rectify all 
major eye problems like myopia (Nearsightedness), 
hypermetropia (farsightedness), color blindness and 
nycatalopia (night blindness)and also monitors the 
time duration after putting the drops in the eye before 
testing. The system is completely automated and 
doesn’t require any manpower to operate. The 
characters displayed are random so that there is no 
chance of faking the test. If the number of patients is 
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large it is very difficult to monitor the time duration. 
Hence, timer is used wherein after putting eye drops, 
the timer is set and once the time duration is over it 
informs the time completion by producing a beeping 
sound. It provides a cheap, effective and efficient eye 
health monitoring. 
 
CONCLUSION 
 
The majority of people in India live in rural areas yet 
the eye health workforce is largely concentrated in 
urban areas. In India the rural areas are characterised 
by a lack of eye health and vision personnel and this 
is a significant contributing factor to the high 
prevalence of avoidable vision impairment and 
blindness. With aging populations more disposed to 
sight loss and with risks such as diabetes increasing, 
levels of avoidable blindness in the region are likely 
to rise. Strategic approaches to addressing the eye 
health workforce crisis are now urgent and 
essential.Acute shortage of professionals qualified to 
deliver optometry services, insufficient eye health 
monitoring technology makes it difficult to test and 
cure eye problems of not only the poor and middle 
class people but also in other sectors like Aviation, 
Regional Transport Offices etc. where eye inspection 
is imperative before issuing driving licence to people. 
This system provides an effective, cheap and efficient 
method to test and rectify all major eye problems like 
myopia (Nearsightedness), hypermetropia 
(farsightedness), color blindness and nycatalopia 

(night blindness) which is used in several applications 
for accurate eye testing. 
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