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ABSTRACT: This paper presents the configuration and use of the Raspberry Pi 3 electronic board for rendering 

graphic applications on a 1.44 "color LCD display with 128x128 pixel resolution or on a monitor attached to it. In this 

case, by programming the Raspberry Pi electronic board, the different variants of animated electronic eye pairs can be 

obtained on the two displays, which can be used on robotic structures, halloween masks, decorative skulls, etc. 
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1. INTRODUCTION 
 

Facial expressions implemented on robotic 

systems play a very important role in 

transmitting emotions [1]. Automatic 

recognition of facial expressions is of 

particular importance and is useful in various 

fields such as robotics, interactive video 

applications, education, entertainment, social 

robots, etc. 

  

2. THE DESCRIPTION OF THE 

COMPONENT ELEMENTS OF 

RASPBERRY PI STRUCTURE 
 

2.1. Description of the Raspberry Pi 3 

board 

 

Raspberry Pi 3 is a SBC (Single-Board 

Computer) and can also be called a mini-

computer. It comes in the form of a printed 

circuit board, featuring a quad-core ARM 

Cortex-A53 microprocessor, 1Gb RAM and a 

VideoCore IV graphics processing unit 

(GPU) with HDMI output for attaching a 

monitor. 

This mini-computer is also equipped with an 

internet connection jack as well as wireless 

mode, and USB plugs for attaching a mouse 

and keyboard and is shown in Figure 1. 

 

 
Figure 1. Raspberry Pi 3 Board [2] 

 

Raspberry PI also offers the possibility of 

direct hardware connections to other devices 

(temperature, humidity, light, atmospheric 

pressure, buttons, relays, motor drivers, etc.) 

via GPIO pins. 

GPIO pins are 40 (grouped in two lines of 20 

pins each) displayed in an area on the side of 
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the board and can be controlled from any 

programming language running on the 

Raspberry PI board (Python, C, C ++, Java , 

PHP, .NET, etc). 

The Linux operating system is installed on a 

microSD card and inserted into the slot 

attached to the electronic board. The 

Raspberry PI 3 requires a voltage source of 

5V and a minimum of 700mA to become 

operational, the power connection is made 

through a microUSB jack. 

 

2.2. Description of the TFT LCD display 
 

The 1.44 "color LCD screen that attaches to 

the electronic board has a resolution of 

128x128 pixels and is shown in Figure 2. 

 

 
Figure 2. Color TFT LCD Display with 

MicroSD Card) [3] 

 

The display uses 4-wire SPI for 

communication and has its own frame buffer 

addressable to pixels, which can be used with 

any type of microcontroller. 

It has the built-in TFT (Thin Film Transistor) 

display. This type of technology uses for each 

pixel, three transistors for the three basic 

colors: red, blue and green, from which the 

other colors can be generated. 

This technology is currently used on all types 

of LCD screens. 

They also come with a microSD card slot for 

storing and rendering data. 

 

2.3. Configuring the Raspbian operating 

system 
 

In the first stage, you download the Raspbian 

operating system from the official Raspberry 

site and the ETCHER writing program for 

writing the system to the microSD card. 

Etcher is a graphical SD card writing tool that 

works on Mac OS, Linux and Windows and is 

the easiest option for most users using this 

image editor (Figure 3). 

 

 
 

Figure 3. Raspbian installer on a USB device 

 

After writing the operating system to the 

Raspberry Pi microcard, the steps are easy to 

install in the internal memory of the electronic 

board. The installation itself involves 

carefully monitoring what is being done 

ask in the program to be able to complete the 

installation. 

The options numbered in Figure 4 below 

represent the following options: 

1-file expansion, if there are several operating 

systems on the SD card; 

2-change administration passwords; 

3-boot option has in desktop mode or 

command line; 

4-language and region setting; 

5-room activation (only if the module is 

installed); 

6-registration raspberry pi plate online; 

7-overclock processor; 

8-advanced settings; 

9-about configuring scratches. 

After completing the settings, click on the 

"Finish" button of the operating system, and 

in the last operation, some libraries contained 

in the operating system will be installed. 

After completing the operating system 

installation, click on the command line 
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interpreter "Terminal" and install updates 

using the command line: 

“sudo apt-get update” 

The "Terminal" is an interface in which the 

user can write certain instructions that will be 

executed in the order written in this window. 

 

 

 
Figure 4. Raspberry Pi software configuration tool [4] 

 
 
 

3.  REALIZATION OF CERTAIN 

BIOMIMETICAL STATES BY 

VIRTUAL MOVEMENT OF 

EYES AND EYELIDS 
 

By compiling and executing the eyes.pi and 

cyclop.pi files, the eyes will be animated by 

themselves, looking around randomly as 

shown in Figures 5 and 6. 

Using a joystick or light sensor connected to 

the Raspberry Pi electronic board, you will be 

able to manually control the modification of 

certain corresponding lines of code in the 

program code. 

 

 
 

Figure 5. The expressive biomimetic states 

obtained with Raspberry Pi  [5] 

 
 

 
 

 

Figure 6. The expressive biomimetic states 

obtained with Raspberry Pi [5] 

 

 

These modifications of the lines of code will 

act on the directing of the eyes, on the 

duration of the blinking and the dilation of the 

pupil, thus being able to obtain certain 

biomimetic expressive states as seen in 

Figures 7 and 8. 

Certain aspects (such as the color of the iris, 

pupil, size or shape) can be changed by 

replacing graphic files within the program. 
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Figure 7. The expressive biomimetic states 

obtained with Raspberry Pi [6] 
 

 

4. CONCLUSIONS 

 
Due to the advantages of the small size and 

the very low cost price compared to the 

performance offered, the Raspberry PI board 

is a good choice for projects in many fields: 

robotics, web servers, 3D printing, weather 

stations, 3D games, these are just a few 

examples. 

The use of a joystick to direct the eyes and a 

photocell to react to light connected to the 

Raspberry Pi electronic board makes this 

facial expression control system to be used in 

various practical applications, skull masks, 

dinosaurs masks, PC games, biomimetic 

robots, etc. 
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Figure 8. The expressive biomimetic states 

obtained with Raspberry Pi [7] 
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