
International Journal of Advanced Computational Engineering and Networking, ISSN: 2320-2106,  Volume-2, Issue-3, March-2014 

 Visual Acuity Test In General And Emergency cases Using Mobile Services 
 

13 

VISUAL ACUITY TEST IN GENERAL AND EMERGENCY CASES 
USING MOBILE SERVICES 

 
1UTHRA.K, 2HARINIG.B, 3SUGANYA.S, 4T.ADILINEMACRIGA 

 
1,2,3B.Tech Information Technology; Sri Sairam Engineering College(Anna Univ Affiliated) 

West Tambaram, Chennai, Tamil Nadu, India 
4Professor, Sri Sairam Engineering College, West Tambaram, Chennai, Tamil Nadu, India 

Email: uthrak05@gmail.com, harini1593@gmail.com, suganya2739krish@gmail.com, adiline.it@sairam.edu.in 
 

 
Abstract—Human beings take advantage of their high visual acuity to perform many daily activities required of them. The 
most common forms of visual acuity loss are myopia, hyperopia, and astigmatism. Contact lenses or glasses can easily 
correct these simple visual aberrations. But these aberrations cannot be found that easy, hence the Doctor assistance is 
necessary. VAT is Vision Acuity Test, which checks for the aberrations in eyes using mobile services as an application in 
both general/ emergency situations. This paper is designed in such a way that people can use this application handy, thereby 
avoiding frequently consulting the Doctor. This application will be very useful in places like villages, where in eye hospitals 
are scarce moreover it can be used by everyone who know just basic english language. It is presented in easy and 
understandable format. This application proposes a test based on the Snellen’s chart, where the viewers are asked to keep the 
mobile at a particular distance (30cm- varies with mobiles) and were asked to look carefully to a letter of Snellen and 
gradually keep decreasing step by step, until the viewer is not able to distinguish the characters of Snellen’s chart. It gives an 
accurate result of eye power by calculations using logMAR. This application also helps users with testing colour blindness 
that is they can make difference ion colours which have similar pattern or texture, redness test and data on various eye 
diseases with symptoms and remedies. Regular check-up using this application provides a graph representation of  the 
previous records that help users to know their level of improvement which can be sent to any particular ophthalmologist of a 
hospital (like Vasan eye care) through mail.  
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I. INTRODUCTION 
 
Advances in the computer industry have made 
computers pervasive in our daily life. The common 
interface for humans to use computers is via visual 
information, presented on a digital display, such as 
cathode ray tubes (CRT) or liquid crystal displays 
(LCD) screens. Consequently, the ability to 
reasonably interpret the information presented in the 
Graphic User Interfaces (GUIs) directly impacts a 
human being’s ability to use computers effectively. . 
Numerous investigations have been performed to 
measure the effects of luminance and contrast on 
mobile services for visual acuity. In parallel, the 
recent revival of interest for stereoscopic vision and 
the related visual dis-com fort which can result has 
focused the attention on stereoscopic 
 
Vision Acuity =      Distance at which test is made 
-------------------------------------------------------------- 
distance at which the smallest optotypeidentified 

subtends an angle 
of 5 arcminutes. 
 
vision, justifying a fine analysis of 3D perception 
dys-functions, definition of appropriate tests and 
protocols to measurethem. However, these 
recommendations do not take enough into account the 
display type and the environmental lighting 
conditions which could influence the measurement of 
the depth perception acuity in using these systems in 

mobile services. of our ability to determine the 
relative position of objects in space. The retina 
provides a 2D image. The brain integrates the visual 
acuity test is a routine part of an eye examination, 
particularly in case of vision problems. Only at a 
young age, these vision problems can often be 
corrected or improved. Undetected or untreated 
vision problems can lead to permanent vision 
damage. 
 
II. LITERATURE SURVEY 

 
The application proposes a test based on the Snellen’s 
chart. It gives an accurate result of eye power by 
using Log MAR measurement.Measurement of 
reddishness in eyes, identification of color blindness 
(refer fig no. 1) using various images is also 
performed in this. 

 
Fig no .1 Literature survey of comparison 
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III. SNELLEN’S CHART, LOGMAR. 
 

A. What are acuity problems 
Acuity problems are defects in the eye due to which 
the vision will be affected (refer fig no. 2). These 
problems are found even in children to the adult. The 
visual acuity hence has no age restriction. 

 
Fig no. 2 Blurred vision and normal vision 

 
The following illustrates the survey analysis of 
people affected with visual acuity (fig no. 3): 

 
Fig no. 3Survey analysis of vision affected people 

 
The application proposes a test based on the Snellen’s 
chart. It gives an accurate result of eye power by 
using LogMAR measurement. 
 
B. Snellen Chart 
A Snellen chart is an eye chart used by eye care 
professionals and others to measure visual acuity. The 
traditional Snellen chart is printed with eleven lines 
of block letters. The first line consists of one very 
large letter, which may be one of several letters, for 
example E, H, or N. Subsequent rows have increasing 
numbers of letters that decrease in size. A person 
taking the test covers one eye, and reads aloud the 
letters of each row, beginning at the top. The smallest 
row that can be read accurately indicates the visual 
acuity in that eye. The symbols on an acuity chart are 
formally known as "optotypes". In the case of the 
traditional Snellen chart, the optotypes have the 
appearance of block letters, and are intended to be 
seen and read as letters. They are not, however, letters 
from any ordinary typographer's font. They have a 
particular, simple geometry in which: 
 

 the thickness of the lines equals the 
thickness of the white spaces between lines 
and the thickness of the gap in the letter "C" 

 the height and width of the optotype (letter) 
is five times the thickness of the line. 
 

Only the ten Sloan letters C, D, E, F, L, N, O, P, T, Z 
are used in the traditional Snellen chart. The 
perception of five out of six letters (or similar ratio) is 
judged to be the Snellen fraction. Wall-mounted 
Snellen charts are inexpensive and are sometimes 
used for approximate assessment of vision, e.g. in a 
primary-care physician's office. Whenever acuity 
must be assessed carefully (as in an eye doctor's 
examination), or where there is a possibility that the 
examinee might attempt to deceive the examiner (as 
in a motor vehicle license office), equipment is used 
that can present the letters in a variety of randomized 
patterns. 
 
C. Snellen’sfraction 
Visual acuity = Distance at which test is made / 
distance at which the smallest optotype identified 
subtends an angle of 5 arcminutes 
"20/20" (or "6/6") vision 
Snellen defined “standard vision” as the ability to 
recognize one of his optotypes when it subtended 5 
minutes of arc. Thus the optotype can only be 
recognized if the person viewing it can discriminate a 
spatial pattern separated by a visual angle of 1 minute 
of arc.In the most familiar acuity test, a Snellen chart 
is placed at a standard distance: 20 ft in the US, or 6 
metres in the rest of the world. At this distance, the 
symbols on the line representing "normal" acuity 
subtend an angle of five minutes of arc, and the 
thickness of the lines and of the spaces between the 
lines subtends one minute of arc. This line, 
designated 20/20 (US) or 6/6 (rest of world), is the 
smallest line that a person with normal acuity can 
read at a distance of 20 ft. 
Three lines above, the letters have twice the 
dimensions of those on the 20/20 line. The chart is at 
a distance of 20 ft, but a person with normal acuity 
could be expected to read these letters at a distance of 
40 ft. This line is designated by the ratio 20/40. If this 
is the smallest line a person can read, the person's 
acuity is "20/40," meaning in a very rough kind of 
way that this person needs to approach to a distance 
of 20 ft to read letters that a person with normal 
acuity could read at 40 ft. In an even more 
approximate manner, this person could be said to 
have "half" the normal acuity. At 20 ft, the letters on 
the 20/20 line should subtend 5 minutes of arc (such 
that the limbs of the letters subtend 1 minute of arc), 
which means that the chart should be sized such that 
these letters are 8.87 mm tall and the topmost "E" 
should be 88.7 mm tall. Putting it another way, the 
eye should be at a distance 69 times the height of the 
top letter. 
 
D. Visual acuity 
Visual acuity (VA) is acuteness or clearness of 
vision, which is dependent on the sharpness of the 
retinal focus within the eye and the sensitivity of the 
interpretative faculty of the brain. 
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Fig no. 4:Snellen chart 

 

 
 
Typical Snellen chart (refer fig no. 4) used for visual 
acuity testing. Visualacuity is a measure of the spatial 
resolution of the visual processing system. VA is 
tested by requiring the person whose vision is being 
tested to identify characters (like letters and numbers) 
on a chart from a set distance. Chart characters are 
represented as black symbols against a white 
background (for maximum contrast). 
The distance between the person's eyes and the 
testing chart is set at a sufficient distance to 
approximate infinity in the way the lens attempts to 
focus. Normal visual acuity is commonly referred to 
as 20/20 vision, the metric equivalent of which is 6/6 
vision. At 20 feet or 6 metres, a human eye with 
nominal performance is able to separate lines that are 
one arc minute apart (equivalent to lines that are 
spaced 1.75 mm apart). A vision of 20/40 is 
considered half as good as nominal performance. A 
vision of 20/10 is considered twice as good as 
nominal performance. In the expression, 20/40 

vision, the 20 is the distance in feet between the 
subject and the chart. The 40 means that the subject 
can read the chart (from 20 feet away) as well as a 
normal person could read the same chart from 40 feet 
away. This is calculated by finding the smallest 
optotype they can identify and calculating the 
distance at which it has a visual angle of 5 arcminutes 
(fig no. 5). 
A person who can correctly identify letters on the 
lowest line of the Snellen chart is able to discern 
individual lines that are separated by a visual angle of 
one arc minute. He/ She will be considered to have 
perfect vision without any faults or aberrations in 
their eyes. The 20/x number does not directly relate to 
the eyeglass prescription required to correct vision, 
because it does not specify the nature of the problem 
corrected by the lens, only the resulting performance. 
Instead an eye exam seeks to find the prescription 
that will provide the best corrected visual 
performance achievable. This may be greater or lesser 
than 6/6 for many reasons. In other words, 20/20 
vision or 6/6 vision does not necessarily correspond 
to the best possible visual acuity a subject may 
achieve, but once this standard is attained the subject 
is considered to have achieved "normal" visual 
acuity. Since Jan 2013 a visual acuity of 20/5 is 
considered the best possible vision Visual acuity 
expression. 
 

Table no. 1 :Various cases in eye tests 

 
Fig no. 5: Visual acuity scales 

 
Visual acuity is often measured according to the size 
of letters viewed on a Snellen chart or the size of 
other symbols, such as Landolt Cs or Tumbling E. In 
some countries, acuity is expressed as a vulgar 
fraction, and in some as a decimal number. Using the 
foot as a unit of measurement, (fractional) visual 
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acuity is expressed relative to 20/20. Otherwise, using 
the, visual acuity is expressed relative to 6/6. For all 
intents and purposes, 6/6 vision is equivalent to 
20/20. In the decimal system, the acuity is defined as 
the reciprocal value of the size of the gap (measured 
in arc minutes) of the smallest Landolt C that can be 
reliably identified. A value of 1.0 is equal to 20/20. 
LogMAR is another commonly used scale, expressed 
as the (decadic) logarithm of the minimum angle of 
resolution. The LogMAR scale converts the 
geometric sequence of a traditional chart to a linear 
scale. It measures visual acuity loss; positive values 
indicate vision loss, while negative values denote 
normal or better visual acuity. This scale is rarely 
used clinically; it is more frequently used in statistical 
calculations because it provides a more scientific 
equivalent for the traditional clinical statement of 
“lines lost” or “lines gained”, which is valid only 
when all steps between lines are equal, which is not 
usually the case. A visual acuity of 20/20 is 
frequently described as meaning that a person can see 
detail from 20 feet (6.1 m) away the same as a person 
with normal eyesight would see from 20 feet. If a 
person has a visual acuity of 20/40, he is said to see 
detail from 20 feet (6.1 m) away the same as a person 
with normal eyesight would see it from 40 feet (12 m) 
away. 
It is possible to have vision superior to 20/20: the 
maximum acuity of the human eye without visual 
aids (such as binoculars) is generally thought to be 
around 20/10 (6/3), although recent test subjects have 
exceeded 20/8 vision. Some birds of prey, such as 
hawks, are believed to have an acuity of around 
20/2;]in this respect, their vision is much better than 
human eyesight. The tests in eye are carried out using 
the following cases: 
 
 Distance from the chart 

o D (distant) for the evaluation done at 20 feet 
(6.1 m). 
o N (near) for the evaluation done at 15.7 
inches (40 cm). 

 Eye evaluated 
o OD (Latin oculus dexter) for the right eye. 
o OS (Latin oculus sinister) for the left eye. 
o OU (Latin oculi uterque) for both eyes. 

 Usage of spectacles during the test 
o cc (Latin cum correctore) with correctors. 
o sc: (Latin sine correctore) without 
correctors. 

 Pinhole occluder 
o The abbreviation PH is followed by the visual 

acuity as measured with a pinhole occluder, 
which temporarily corrects for refractive errors 

such as myopia or astigmatism. 
So, distant visual acuity of 20/60 and 20/25 with 
pinhole in the right eye will be: DscOD 20/60 PH 
20/25. Distant visual acuity of count fingers and 
20/50 with pinhole in the left eye will be: DscOS CF 
PH 20/50. Near visual acuity of 20/25 with pinhole 

remaining at 20/25 in both eyes with spectacles will 
be: NccOU 20/25 PH 20/25.“Dynamic visual acuity" 
defines the ability of the eye to visually discern fine 
detail in a moving object. 
 
E. Normal vision: 
Visual acuity depends upon how accurately light is 
focused on the retina (mostly the macular region), the 
integrity of the eye's neural elements, and the 
interpretative faculty of the brain. Normal visual 
acuity is frequently considered to be what was 
defined by Snellen as the ability to recognize an 
optotype when it subtended 5 minutes of arc, that is 
Snellen's chart 20/20 feet, 6/6 meter, 1.00 decimal or 
0.0 logMAR. In humans, the maximum acuity of a 
healthy, emmetropic eye (and even ametropic eyes 
with correctors) is approximately 20/16 to 20/12, so it 
is inaccurate to refer to 20/20 visual acuity as 
"perfect" vision.20/20 is the visual acuity needed to 
discriminate two points separated by 1 arc minute—
about 1/16 of an inch at 20 feet. This is because a 
20/20 letter, E for example, has three limbs and two 
spaces in between them, giving 5 different detailed 
areas. The ability to resolve this therefore requires 1/5 
of the letter's total arc, which in this case would be 1 
minute. The significance of the 20/20 standard can 
best be thought of as the lower limit of normal or as a 
screening cutoff. When used as a screening test 
subjects that reach this level need no further 
investigation, even though the average visual acuity 
of healthy eyes is 20/16 to 20/12.Some people may 
suffer from other visual problems, such as color 
blindness, reduced contrast, or inability to track fast-
moving objects and still have normal visual acuity. 
Thus, normal visual acuity does not mean normal 
vision. The reason visual acuity is very widely used is 
that it is a test that corresponds very well with the 
normal daily activities a person can handle, and 
evaluate their impairment to do them. 
 
IV. COLOUR BLINDNESS 
 
It also provides test for identifying the color blindness 
in eyes. Many people fing difficulties in identifying 
certain colors.(fig. No. 6)This test helps in identifying 
the colordefeciencies by using mobile services. 

 
Fig no. 6 :Color blindness. 
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Fig no. 7 : various types of color blindness. 

 
A. Three Types of Color Blindness 
1. Monochromacy- Total blindness (black & 

white) (i.e.) complete absence of any color 
sensation. 
 
2. Dichromacy- affects daily life severe. 

• Protanopia (red weakness)  and 
• Deuternopia(green weakness). 

 
3. Trychromacy- little difficulty in daily life. 

• Protanomaly (Red, orange, yellow, and yellow-
green appear somewhat shifted in hue as green) 
and 

• Deuteranomaly(Green , Blue appears like red 
hue) 

 
B. Color vision deficiencies 
The various types of color vision deficiencies can be 
identified   using the following eye deficiency test: 

 
 
V. MEASUREMENT OF REDNESS IN 

EYES: 
 
The measurement of reddishness in eyes is done by 
inserting the various commonly occurring 
reddishness in eye images using drop-down slide in 
mobile phone as a part of this applications or can be 
enhanced as a germ detector by using virus detecting 
camera. The camera may need advanced/additional 
backup for software’s been used. In this application 

we use the images range up to 20 types in the mobile 
phone. The person needs to select the required image 
matching with his/her eye. It provides the necessary 
information regarding it specifying the reason for its 
occurrence and remedies for it(fig no. 8). Red eye is 
the result of changes in the blood vessels in 
your eye that make your eye look red or bloodshot; 
it may occur in one or both eyes. 
In this application we allow to take redness test with 
latest updates based on diseases using mobile phone 
which makes the test more reliable and efficient. 
There are some situations where redness in eye may 
cause a fear in human minds even for simple dust 
infection. During such situation by testing using this 
application may help people to find the cause and 
take relevant treatments. 

 
Fig no. 8 : Increasing and decreasing of reddishness in eye test 

image 
 
In the mobile application the following will be 
displayed. 
Example: 
 
CAUSES: 
Coughing, Sneezing, Crying, and lack of sleep. 
 
TREATMENT: 

 Eye drops like Visine. 
 Eye washing solutions. 
 Wash eyes frequently. 

 
VI. FACTS AND SHARING FACILITY 
 
Useful facts about our eyes.Regular check-up using 
this application provides a graph representation of 
previous records which can be shared as in fig. No. 9 
to any particular hospital (like Vasan eye care) 
through mail. 

 
Fig no. 9: Sharing of test details. 
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accurate eye power with snellen chart using logMAR 
calculation. Color blindness test is used to check the 
efficiency or deficiency of eyes when exposed to 
colors. Measurement of reddishness in the eyes can 
be identified by using the iris algorithm. Along with 
the above mentioned tests we also. 
 
CONCLUSION 
 
The visual acuity test is a routine part of a normal eye 
examination using mobile phone, particularly useful 
in case of vision problems in villages. 
At early stages, these vision problems can be 
corrected or improved. Undetected or untreated 
vision problems can lead to permanent vision 
damage. 
This paper helps in checking eye power regularly 
using Snellen’s Chart, Efficiently check the color 
blindness, Measuring the redness in eye and 
predicting its causes and remedies. This avoids 
unwanted fear in minds of human and makes it 
reliable for village peoples where not many eye 
clinics with latest technologies are found.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Moreover the results can also be shared through mail 
to any particular hospital or to the Doctor. 
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