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Abstract. In recent years, one of the most emerging trends is to develop various 

electronic smart gadgets in order to create a comfortable opportunity for the 

blind and visually impaired. For example, smart watches, smart cane, smart 

glasses and similar modern technologies. This paper presents the development 

of Braille-based external USB keyboards for the blind and visually impaired that 

can be connected to computers and smartphones. 

Introduction. According to the WHO report [1], globally, at least 2.2 billion 

people have a near or distance vision impairment, and these numbers are 

expected to increase in the coming decades. These billions of people who have a 

near or distance vision impairment need modern mobile devices in their daily 

lives. Mobile devices (especially smartphones) greatly help them to perform 

various tasks in their daily life. In recent decades, various researches have been 

conducted to develop various modern smart devices for blind people [2-8]. One 

of the most critical aspects in developing devices for the blind is that the device 

to be designed is based on Braille, which the blind can understand. Braille is a 

system of raised dots that can be read with the fingers by people who are blind 

or who have low vision [9]. Braille was invented by the French educator and 

inventor Louis Braille. The Braille system is specialized a reading and writing 

system for use by people who are visually  

impaired [10]. The rest of the paper is devoted to developing external USB 

Braille keyboards for computers and smartphones. 

Development of electronic “Braille keyboard” for smartphones. 

This section of the paper is devoted to developing an external USB Braille 

keyboard for smartphones. The development process of an external Braille 

keyboard for smartphones consists of the following hardware components [11]: 

a) ATmega32U4 microcontroller; 

b) Buttons (push-button); 
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c) USB type B Micro Male cable 

   
a)     b)      c) 

Fig. 1. Essential components for developing an external USB Braille keyboard for 

smartphones 

         
a)           b) 

Fig. 2. Proposed external USB Braille keyboard for smartphones: a) The real 

view of the proposed keyboard; b) The state of the proposed keyboard 

connected to the smartphone (Android) 

Development of electronic “Braille keyboard” for computers. 

This section of the paper is devoted to developing an external USB Braille 

keyboard for computers. The development process of an external Braille 

keyboard for computers consists of the following hardware components [10]: 

a) Microcontroller (ATmega32U4); 

b) buttons (SMD Tactile Switch);  

c) USB type A Male cable. 

                   

a)      b)      c)  

Fig. 3. Essential components for developing an external USB Braille keyboard for 

computers 
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Fig. 4. Proposed external USB Braille keyboard for computers 

 According to Fig. 4, each number means components of the proposed 

braille keyboard for computers [10]: 1) The first button of the 6-dot Braille-

based keys and the most used function for combinations; 2) The second button 

of the 6-dot Braille-based keys and the function used for combinations is the 

BACKSPACE function; 3) The third button of the 6-dot Braille-based keys and the 

function used for combinations; 4) The fourth button of the 6-dot Braille-based 

keys and the function used for combinations; 5) The fifth button of the 6-dot 

Braille-based keys and the function used for combinations; 6) The sixth button 

of the 6-dot Braille-based keys and the function used for combinations; 7) The 

SPACE function of the computer keyboard was created mainly as a convenience 

for exchanging messages; 8) The ENTER function of the computer keyboard was 

created mainly as a convenience for exchanging messages; 9) Extra button for 

typing; 10) The joystick fulfills the task of a computer mouse; 11) ESC function 

of the computer keyboard. 

Conclusion.  

In conclusion, this paper presents electronic Braille keyboards that have been 

developed for the visually impaired, which can be connected to a computer and 

a smartphone. These keyboards are developed for providing the blind with low-

cost gadgets. In future research, we plan to develop a Braille display for the blind 

and visually impaired. 
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