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Abstract – In this paper we deal with the creation of an application for the evaluation of visual acuity and the practice of central 
resolving ability in children. The application is designed for Android Operating System (OS) and is programmed in Android 
Studio. The aim was to facilitate and modernize the visual acuity examination and the exercise of central resolution in children. 
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I. INTRODUCTION 
 
Investigation of visual acuity in the clinical setting can be 

very stressful for children, because there are several ways to 
try to practice your eyesight even in a home environment, 
such as using some web sites or applications. This work 
focuses on creating an application that will be used with a 
tablet. Nowadays, even a healthy individual can worsen 
eyesight, which can be caused, among other things, by 
digital technologies that literally surround us at every step. 
They have become an integral part of our lives. Early 
examination and treatment can be used to mitigate the effects 
of eye damage. Visual acuity can be examined by each 
individual alone or even a child with a parent in the home 
environment by means of visual acuity test. 

The visual differentiation of objects or details is based on 
the ability of the visual organ to recognize that different light 
stimuli come from a certain part of the field of view and 
enhance the clarity of distinctive details. The observer, in 
order to distinguish the objects observed in the field of view, 
needs the objects to have sufficiently different tiers or colors, 
and for three-dimensional objects, in order to ensure that the 
shadows are appropriately created and that the spatial 
structure and the arrangement of objects are distinguished. 
Visual acuity depends on the lighting conditions and 
especially the adaptive brightness, i.e. background 
brightness. With increasing background brightness, visual 
acuity initially grows rapidly and then only slightly increases 
from certain brightness values. Children are tested by age. 
Children under the age of 3 are tested by adapting to cover 
one eye, viewing the device, memory game and describing 
the image. Older children are tested using e.g. Snellen 
optotypes and Pflüger optotypes, [1-5]. 

There are a number of applications that test visual acuity. 
Most of these applications do not have feedback with a 
specialist. This application was developed in cooperation 
with the Eye Clinic at FNO Ostrava. OS Android is a very 
widespread system, so Android Studio was chosen in JAVA 

programming language, [6, 7]. This application is focused on 
testing vision at a distance and at a distance of 6 meters – 
selected levels: 6/60, 6/36, 6/24, 6/18, 6/12, 6/9, 6/6. The 
applications have 3 tests – Pflüger optotypes, Numbers and 
last one is Image optotypes. 

 
II. IMPLEMENTATION 

 
The application is used by medical personnel (nurse or 

doctor). The app is customized after the Android 6.0 version 
(Marshmallow). Therefore, it is possible to use this app on 
other devices, in case of compliance with technical 
specifications. The application was created in Android 
Studio. It works only for Android that use JAVA 
programming language and is designed for Lenovo Tab 2 
A10-70 tablets. 

In fig. 1, you can see the block diagram that shows the 
functionality of the application. There may be two situations 
when you start an application. In the first situation, the 
patient uses the application for the first time - the necessary 
registration. In the second situation, the patient is registered - 
he can use the application. If the patient or medical staff 
does not match the correct data, the application will ask you 
to re-enter the login information. Once the login information 
has been entered correctly, the patient enters the main menu. 
From the main menu, you can go to exercises, instructions, 
export, or exit the application. In the exercise you can 
choose from three tests: Pfüger optotypes, Numbers and 
Image optotypes. After selecting the test, instructions for the 
left eye will be displayed, with instructions on how to 
perform the test successfully. Then the left eye test is 
performed, followed by instructions for the right eye and the 
right eye test. Each eye is tested at seven levels of vision. 
When the test is complete, the test result is displayed. After 
seeing the results, we return to the main menu where the test 
results can be exported to the database via email or resume 
the new test. In order to evaluate the success and quality of 
the application referral is always made to medical staff. 
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Figure 1. The Block diagram of the application. 
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For calculation of character size was used general 

formula (1): 
 

A = B . X                                               (1) 

A is the dimension that we need to calculate, B is the 
character level (cm) and C is 1 cm per division for the 
device. In our case, for the biggest character (2):  
 

A = 8.8 . 88.3 = 777                               (2) 
 

1 cm is the value of 88.3 pixels. This is a square, a ratio of 
1:1 - for the biggest value is 777 x 777 pixels.  

Brightness on an examination device is set to 100 %, so 
as to be readable even at lower room lighting. If the tablet is 
set to a different brightness value, the application 
automatically switches to 100 % before starting the test. 

 
 
 
 

III. APPLICATION DESCRIPTION 
 
The startup screen will appear when you start the 

application. Clicking on the screen will display the login. 
Access rights to the application are consistent for both 
investigated patients and medical staff. Only the patient is 
logged in or registered with the application, and the medical 
staff supervises the accuracy of the individual examinations. 
You can only sign in to a patient if the patient has already 
registered and has login information (login and password). 
If a patient is not registered, they must go to the registration. 
The registration code is universal in this application, known 
to the nurse and is required for registration. After correctly 
filling in the details, the patient is registered and can re-
login, so the sign-in screen is displayed. The patient logs in 
under their data. Once the login information is correct, the 
menu screen appears. The registration data is stored in the 
application, and after the test is completed, the registration 
data is saved with the result of the test after clicking the 
export button. In fig. 2 you can see examples of screenshots 
from an application. 

 

 
Figure 2. Examples of screenshots from an application – Login, Registration, Menu and Tests. 

 



M SIDIKOVA et al: AN APPLICATION FOR THE EVALUATION OF VISUAL ACUITY FOR CHILDREN 

DOI 10.5013/IJSSST.a.20.02.12                                            12.4                              ISSN: 1473-804x online, 1473-8031 print 

After reading the instructions and clicking on the screen, 
the patient goes through the test. In fig. 3, you can see 
example of instructions screen. Testing consists in correctly 
identifying the pictures (house, wheel, chair, table and 
square) that gradually decrease during the test according to 
the visus. The first level is 6/60 and goes up to 6/6. (6/60, 

6/36, 6/24, 6/18, 6/12, 6/9, 6/6). These levels are the same 
for both the left eye and the right eye. Image optotypes are 
randomly generated so that the patient can not remember 
them. The test should run all the way to display the test 
evaluation at the end. In fig. 3, you can see examples of 
instructions screen and test screen. 

 
Figure 3. Examples of screenshots from an application – Instructions and Test. 

 
Once the test is complete, the evaluation of the test will 

be displayed on the screen. The evaluation is divided into 
two parts, especially for the left and the right eye. The 
evaluation is for each visus level (6/60, 6/36, 6/24, 6/18, 
6/12, 6/9, 6/6). When determining the correct character at a 
given level according to the selected test, the value of 

"CORRECT" is assigned to a given level, if the patient at 
any level determines the bad character, the value is "BAD". 
The evaluation is the same for all three tests. After clicking 
on the screen with the evaluation displayed, the evaluation 
is terminated and the menu is displayed. In fig. 4, you can 
see examples of a test evaluation. 

 
Figure 4. Examples of screenshots from an application – Evaluation. 

 
Vector graphics were used for images and test 

characters. Vector graphics are very accurate and are based 
on the definition of precise geometric shapes. Examples of 
Pflüger optotypes, Numbers, and Image optotypes are 
shown in fig. 5, fig. 6 and fig. 7. 

 

 
Figure 5. Created Pflüger optotypes. 
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Figure 6. Created Numbers. 

 

 
Figure 7. Created Image optotypes. 

 
 

IV. DATABASE 
 
The database is local and only works for this 

application. First, you must log in to the patient or register 
in the application. The exercise number, exercise date, 
exercise type, login (password, first name, last name and 
date of birth of the patient) are listed in the database. When 
the test is complete, a list for the left and right eye appears 
in the database. The results of the test are sent via export to 
an e-mail that has been pre-programmed in the application. 
In fig. 8, you can see sample output from the database. 

 
Figure 8. Export document. 

 
 

V. RESULTS 
 
The application was tested in Eye Clinic for 30 patients 

and was tested for two days. The results of the patients are 
in the table 1. The type of the test was selected according to 
the patient's skill and mainly according to the age of the 
patient. Some patients were preschool, therefore Image 
optotypes or Pflüger optotypes were selected, and Numbers 
were selected in school-age patients. First, a tablet test was 
performed, and then the visus was verified on a classical 
optotypes to verify the results. In fig. 9, you can see nurse 
examines the patient on classical optotypes. Due to 
verification with medical staff was found conformity. 

 

Figure 9. Examination on a classical optotypes. 

TABLE I. PATIENT RESULTS. 

Number Name 
Date of 
birth 

Type of 
excursive 

Left 
eye 

Right 
eye 

1 Jakub 2009 Pflüger o.  6/12  6/9 

2 Martin 2011 Pflüger o.  6/6  6/6 

3 Nela 2011 Pflüger o.  6/6  6/6 

4 Matej 2010 Image o.  6/9  6/6 

5 Samuel 2011 Pflüger o.  6/12  6/9 

6 Pavel 2011 Image o.  6/6  6/9 

7 Anna 2012 Pflüger o.  6/12  6/9 

8 Alena 2012 Pflüger o.  6/9  6/6 

9 Tereza 2012 Pflüger o.  6/6  6/9 

10 Alexandr 2008 Pflüger o.  6/9  6/18 

11 Honza 2007 Numbers  6/6  6/6 

12 Lydie 2008 Numbers  6/6  6/6 

13 Tobias 2012 Pflüger o.  6/6  6/6 

14 Jakub 2007 Image o.  6/9  6/6 

15 Kristyan 2011 Numbers  6/6  6/6 

16 Karolina 2010 Image o.  6/9  6/6 

17 Adam 2011 Pflüger o.  6/9  6/12 

18 Denisa 2010 Pflüger o.  6/6  6/6 

19 Jarek 2006 Numbers  6/6  6/6 

20 Eva 2008 Numbers  6/9  6/6 

21 Honza 2008 Numbers  6/6  6/6 

22 Vojtech 2010 Numbers  6/6  6/6 

23 Ondrej 2011 Pflüger o.  6/6  6/6 

24 Michaela 2012 Pflüger o.  6/6  6/9 

25 Daniel 2010 Pflüger o.  6/6  6/9 

26 Marek 2009 Pflüger o.  6/6  6/6 

27 Antonin 2010 Pflüger o.  6/6  6/6 

28 Marek 2010 Pflüger o.  6/6  6/6 

29 Jenifer 2012 Pflüger o.  6/6  6/6 

30 Sara 2005 Pflüger o.  6/6  6/12 
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Graph 1 shows one patient from 30 patients. It is the 
examination of visual acuity over time. The patient was on 
pleoptic exercises 12 times, the medical staff performed an 

examination of visual acuity at the first, sixth and twelfth 
exercises. 

 
Figure 10. Graphic record of the examined patient. 

 
 

VI. CONCLUSION 
 
In testing the application, there was a disadvantage in the 

ability to test only one level for a given vision. To improve 
the application, it would be more convenient if the 
application expanded to several levels (the display will 
show more characters for one vision level, as is the case 
with the classic optotypes). When testing the application, 
there is the disadvantage of examining visual acuity at just 
one distance of 6 meters, so it would be advisable to extend 
the application with a distance of 5 meters and 4 meters to 
allow medical personnel to choose the distance to be 
investigated. Furthermore, it would be advisable to extend 
the application by two further testing tests: Landolt's circles 
and letters. 
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