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Abstract
Recently, technology has found its place in society, as it dominates most of
our lives. And the use of technology has become a necessity in every aspect of
our lives, from the simplest to the most complex. One of these branches is the
entertainment aspect as a great development has recently appeared on games
to become more intelligent than before. In this project we are controlling the
game of Snake in a smoother way so that we control the movement of Snake
without the need for a tangible controller, We will instead use a glove that
contains sensors that track the movement of the hand in any direction it will
be, and therefore the Snake will be moved in the same direction that was
created. As for how to display the game screen, it will be a group of LEDs
in the form of matrices. There is a display screen through which the number
of points that have been recorded is shown.
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1 Introduction
In recent years, we have seen a significant increase in the popularity of gaming
across all age groups. One of these games, the snake game, is included in
this project in a slightly different method.

Gaming is entertaining and fun. We can relax and decompress after our
hard days through it. Many of us like playing and discovering new games
in our spare time, while others do the same. Today, games are growing up
alongside the rapid technological growth that we have.

This project seeks to combine the simplicity and excitement of the snake
game, with a few additional elements. In order to make the classic snake
game more exciting and difficult, this project investigates a new dimensions.
This game is the perfect choice for a project where we can concentrate on
more complicated subjects because of how simple it is.

Snake is a historical game that challenges players to assess their surround-
ings and choose the shortest or safest route to an objective. This is a great
chance to practice their awareness of where they are and think ahead to their
next action.

The player controls a long, thin creature that resembles a snake and is
moved in a limited area while grabbing food and attempting to avoid bumping
into its tail or the borders of the playing area. The snake is moved by a glove
equipped with an accelerometer sensor that determines the direction the user
wants the snake to travel in. The snake’s tail lengthens as it consumes food,
making the game more difficult.

The snake and fruits will be displayed on several 8*8 dot matrix linked
together and by using gloves the game will work as per our requirements.

8



1.1 Statement of the problem

The goal of this project is to create a snake game that blatantly fits the fol-
lowing requirements, as the game progresses, the difficulty must grow since
a snake‘s size must increase after consuming a unit of food(They will be
spawned randomly after each snake eating in different areas around the play-
ing area), the snake may enter a wall from one side and exit the other if and
only if the red LED is on, and finally, the moment the snake touches its own
body or go out the playing area when the red led is of, the game is ended.
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1.2 Problem Depiction

Figure 1.2.1: Chart
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1.3 Objectives

The player’s main goal in this game is to pick up as many fruits as they
can without hitting their snake by itself, once doing this by time so will get
increasingly challenging as the snake’s length grows.

1.3.1 snake

a. Elements of the snake object (length, tail, and head).
b. Snakes grow longer as they eat more food.
c. The snake appears on the screen at a default Point.
d. The game ends when the snake crosses itself and when it comes out of the
frame of the play screen in the event that the red LED is off.

1.3.2 Food

a. Each food unit may be found randomly throughout the Matrix .
b. Each unit of food makes the snake one unit longer.
c. Food cannot appear on any of the leds that the snake is currently occu-
pying.
d. Each unit of food has a value twice the original value if the yellow LED
is on.

1.3.3 Screens

a. LED matrices with a dimension of 3*2 (4 matrices), each with 8 rows and
8 columns.
b. OLED screen to display the snake’s score had got it at the current game
in numerical form, the highest value we got during all the stages we played,
and the speed at which the snake moves.

11



1.3.4 Glove

This is like controlling the movement of the snake. It contains an acceleration
sensor in addition to a transmitter. If there is a change in the movement of
the hand and its inclination, the direction of this movement is detected using
the sensor and according to the difference between the values it reads.. Based
on this, the direction that the user wants for the snake to move towards it is
detected, and this information is sent to another transmitter located at the
end of the LEDs screen.

1.3.5 Boarder

snake can exit this boarder from one side and reenter from the other in the
event that the red LED is on and in the event that it is turned off, the snake
is not allowed to pass through the borders, and this increases the element of
challenge and suspense in the game.

1.4 Scope

Those in need of enjoyment, simplicity, and difficulty are taken care by Snake
Hunt.

1.5 Importance

Snake Hunt generates spatial awareness and forces users to think forward to
their next step.It also teaches them how to develop long-term strategic plans.

It can be quite upsetting to achieve that height just when you hit your
tail, as many parents are aware. The game demands calmness when you
lose, and patience to advance, which is inevitable. These are all important
life lessons that children need to learn early on since they will help them later
in life.

Snake Hunt teaches young people that acquiring new abilities requires
practice. It‘s easy to use and includes many features that serve the enter-
tainment and educational requirements of the users.
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1.6 Report Organization

The second chapter will discuss the limitations and difficulties we encountered
in setting up the system. We will also mention some of the courses that
helped us implement and create this application. Chapter three literature
review will talk about some of the previous releases in this area and how
they differ from this game. Methodology Chapter 4 We will talk about what
features our project supports and what technologies we have adopted. The
fifth chapter will talk about the results of this project, and the next chapter
will talk about recommendations and some future work, and the final chapter
will be about references.
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2 Constraints and Earlier course work

2.1 Constraints

Because we don’t know a lot about mechanical parts, we ran into a lot of
difficulties, including finding stores that sell them, how to connect them
together, and having to look at most of the circuit separately to discover the
malfunctioning component so to solve any problem we faced, it took us a
long times.

2.1.1 Data transfer

We had difficulties with the data transfer speed, which caused delays in
playing. That’s why we used hc-12, because it enabled us to transmit data
over long distances with a suitable speed.We also wanted to use the LCD
screen for the display, but due to the load on the Arduino, this caused the
speed of the snake to decrease..so we chose an OLED screen for the display
instead.

2.1.2 bigger screen

We had difficulty using a larger screen with more space to play and converting
it from a smaller matrix to a larger one due to the different variables and
parameters compared to using only 8 * 8 LED matrix. We also wanted to
use many 8 * 8 matrixes in the two dimensions, but the composition of this
matrix does not allow two or four of them to be meshed with it and the data
is transmitted smoothly.

2.1.3 components on glove

Because the glove is always a moving part, we faced difficulty in installing
the pieces on it in a good way, in addition to the vibration in the glove. So
we solved this problem by using printed circuit board (PCB) to make the
connections internal.

2.2 Earlier Courses

2.2.1 C Language

because our code was written using this language.
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2.2.2 Electronic Circuits

The key benefits of this course were learning how to work with electrical
circuits and learning the fundamentals of how to work with and connect
electronic components.

2.2.3 Arduino course

Arduino course via the Internet, which was very beneficial to us since the
Arduino component served as the central axis of our work, and we learned
how to use it and employ it to link to other components in order to serve the
project in an integrated manner.

2.2.4 CPU lab

This laboratory helped us to identify all the basics necessary to use the hard-
ware components. We also learned how to connect pieces with each other,
how to weld them in the correct way, the importance of making sure that
they are correct and that they work as required before starting to connect
them with others, in addition to how to check them in the event of a spe-
cific defect after connecting them to others and discovering the source of this
defect.

2.2.5 Wireless

In this course, we learned about the use of wireless devices which helped us
during the project to make the game wirelessly controlled.

2.2.6 Microcontroller

One of the computer engineering requirements was the Microcontroller course,
which helped us understand how the hardware components work and pro-
gram. It provided us with all the necessary information, and it also has a
lab that shows us through it to deal more concretely with these components,
we also dealt with the pins in the microcontroller, in addition to how to
download the codes on these components, and how to use Arduino codes.
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2.2.7 Microprocessor lab

We learned from this lab how to program the electronic parts, in addition
to how to download the codes on these pieces, and this contributed to the
smooth implementation and application in such this kind of pieces.

16



3 Literature Review
Snake is a type of video game that first appeared in arcades in the late 1970s
and has since become a classic. Gremlin, a student of computer science,
created the first known version of the Snake game in 1976. It was developed
as a test to show off a graphical terminal’s capabilities at the University
of Michigan. The DEC PDP-11, an older computer, was used to run the
game. When the Snake game first appeared on arcade machines in the late
1970s and early 1980s, it quickly became widely popular. Gremlin Industries’
"Blockade," which was introduced in 1976, was one of the more prominent
iterations. In the game Blockade, two snakes had to navigate a small space
without bumping with one other, walls, or other objects. The player is in
charge of a long, slender snake-like creature that moves around on a bounded
plane, gathering food (or other items), while attempting to avoid striking its
own tail or the playing area’s boundaries. The snake’s tail lengthens as it
eats food, making the game more difficult with each new piece. The user
may move the snake’s head down, left, up, or right, and the body will move
in the same way.

Cognitive and Psychological Aspects: Scientists look at the psychological
and cognitive facets of the Snake game. They investigate the real-time strat-
egy, decision, and response processes of players. It is frequently investigated
how the game affects focus, problem-solving abilities, spatial awareness, and
attention.

Educational Potential: The educational value of the Snake game is stud-
ied by several academics. They look into how it might be applied as a
teaching tool in several situations, such as enhancing pattern recognition,
decision-making abilities, and hand-eye coordination. The game is an excel-
lent tool for teaching because it’s easy to use and accessible.

Here are two of a number of Snake game releases: One of the earliest
iterations of the Snake game is Blockade (1976) . It showed two snakes
slithering around a small space while dodging obstacles and competing with
one another for control.

Despite not being a classic Snake game,Slither.io (2016) quickly gained
popularity as a multiplayer online game. Players took control of a snake,
which they tried to develop by ingesting colored pellets while avoiding hitting
the snakes of other players.

17



4 Design and Implementation

4.1 Block description

Using an Arduino (Uno & Nano), we put the snake game into action. In this,
the snake is moved left, right, up and down using a glove with a sensor. We
will generate the code using Embedded C according to our needs. Snake and
fruits will be displayed on a four 8 * 8 dot matrix connected together, and
the game will start as we want.

Figure 4.2.1: Component assembly

18



Figure 4.2.2: Body Game design

4.2 System Design

to design a snake game where players may direct the snake’s movement on
a screen, get points for consuming food, and avoid colliding with the snake’s
expanding tail. In this issue, we want to create a game where a snake-like
picture slides across the screen. The snake lengthens and we score a point if
it comes upon any food. It will die if it touches itself. We will require the
following to create this program: 1. A method of expressing the food. 2. A
method for our instructions and data to reach the snake 3. how displaying
the score 4. A method of detecting our death after colliding with anything.

19



4.3 Hardware and Software Specifications

4.3.1 Hardware Components

Hardware component :

For this part, we have used an Arduino Uno, Arduino NANO, ADXL345
accelerometer,max7219 led matrix, HC-12, and Display Screen.

• Arduino Uno
The Arduino Uno is an open-source microcontroller board created by Ar-
duino.cc. It is one of the most well-known and extensively used boards in
the Arduino ecosystem. It is built around the ATmega328P microcontroller,
the board has 14 digital input/output pins, There are 6 analog input pins,
clock frequency 16 MHz, a USB connection, Input voltage (limits) 6-20 volts.
This piece was used in our project until the hc12 transmitter piece is con-
nected to it, in addition to being connected to the led matrix. It is shown in
Figure 4.3.1.

Figure 4.3.1: Arduino Uno
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• Arduino Nano
It is a microcontroller with 14 digital I/O pins (as well as 6 PWM output
pins). It also contains 8 analog input pins. It has a 5 volt working voltage and
a 6-20 volt input voltage. This piece was used in our project until the second
hc12 transmitter piece is connected to it, in addition to being connected to
the ADXL345 Accelerometer, and it is located on the glove. It is shown in
Figure 4.3.2.

Figure 4.3.2: Arduino Nano

• ADXL345 accelerometer
The ADXL345 is a compact, thin, ultralow power 3-axis accelerometer with
high resolution (13-bit) measuring at up to ±16 g. Digital output data is
formatted as 16-bit twos complement and is available via an SPI (3- or 4-wire)
or I2C digital interface. We used this piece to monitor the movement of the
hand in the four directions to move the snake in the appropriate direction.
It is shown in Figure 4.3.3.
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Figure 4.3.3: ADXL345 accelerometer

• max7219 led matrix
The MAX7219 is designed to control LED matrix displays of up to 8x8 config-
urations. MAX 7219 is a serial and parallel output common-cathode display
driver. It connects microprocessors and microcontrollers to 64 individual
LEDs. The MAX 7219 is linked to the 8 × 8 LED matrix. The MAX7219
receives data input from the Arduino board. It was used here to display the
output coming from the glove movement so that it displays the movements of
the snake, we use four of them connected together to scroll the snake throw
them. It is shown in Figure 4.3.4.

Figure 4.3.4: max7219 led matrix
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• HC-12
The HC-12 is a wireless transceiver module with a frequency range of 433
MHz. It is often used for long-distance wireless communication between
microcontrollers or other devices. We have used two of this piece so that
the first one, which is connected to the glove, was used to send data related
to the direction of the glove movement to receive it from the second that
monitors the movement to display it on the led matrix. Here are some key
features of the HC-12 module:

1. Long-range communication: The HC-12 module is capable of
achieving communication ranges of up to 1,000 meters in open space, making
it suitable for applications that require wireless communication over extended
distances.

2. Simple interface: The module communicates with Arduino or other
microcontrollers using a serial UART interface. It can be connected to the
Arduino’s RX and TX pins and controlled using standard serial commands.

3. Multiple operating modes: The HC-12 module offers different
operating modes, including transparent mode and command mode. In trans-
parent mode, it acts as a wireless serial cable, transmitting data between two
HC-12 modules without requiring any additional configuration. In command
mode, you can send specific commands to the module to change settings or
configure features.

4. Low power consumption: The HC-12 module is designed to be
power-efficient, allowing it to be used in battery-powered applications where
power consumption is a concern.

5. Error correction and addressing: The HC-12 module supports
forward error correction (FEC) to enhance the reliability of wireless commu-
nication. It also provides the option to set unique addresses for individual
modules, enabling point-to-point or multi-point communication setups.

6. Integration with Arduino: The HC-12 module can be easily con-
nected to Arduino boards using software serial or hardware serial interfaces.
You can use Arduino libraries specifically designed for the HC-12 module to
simplify the communication process. It is shown in Figure 4.3.5.
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Figure 4.3.5: HC-12

• OLED Display Screen
An OLED (Organic Light-Emitting Diode) display is a form of display tech-
nology that emits light when an electric current is applied using organic
components. Its low power consumption, great contrast, and brilliant colors
make it a popular choice for Arduino projects. Since each tiny OLED pixel
on the display is capable of emitting light independently, clear, detailed im-
ages are possible. We have used this screen to display the score the player
has reached from controlling the snake and collecting fruits and the degree
of difficulty adding to the top score. It is shown in Figure 4.3.6.

Figure 4.3.6: OLED Screen
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• Potentiometer
Potentiometers are a popular electrical component. By rotating a knob or
moving a lever, you may adjust the resistance on this analog input device.
An analog input pin on the Arduino board can gauge this fluctuation in
resistance. We used it to change the speeds of the snake through the different
levels.It is shown in Figure 4.3.7.

Figure 4.3.7: potentiometer

• Traffic Light
We have used these LEDs to express some things in the game. The green color
means that the game is running, while the yellow color lights up randomly to
indicate that the value of points during this time will be doubled, and finally
the red light when it lights up randomly also allows the player to go beyond
the limits of the game. It is shown in Figure 4.3.8.
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Figure 4.3.8: Traffic Light

• Printed Circuit Board (PCB)
A printed circuit board (PCB) is a flat board made of non-conductive mate-
rial (typically fiberglass or composite epoxy) that contains electrical connec-
tions and components. It provides a platform for assembling and intercon-
necting electronic components. We used it here to help prevent components
on the glove from moving incorrectly, reducing friction with the glove and
thus not unraveling the wires. It is shown in Figure 4.3.9.

Figure 4.3.9: pcb

• Mini Green Breadboard
A mini green breadboard is a prototyping tool used in electronics projects to
create temporary circuits without the need for soldering. They consist of a
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plastic board with holes and metal clips that allow you to insert and connect
electronic components and wires. We used it to arrange and organize the
wires and make it easier to connect them together (especially the GND and
VCC). It is shown in Figure 4.3.10.

Figure 4.3.10: Breadboard
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4.3.2 Software Design

The snake expands if it eats the food. It will move in a certain direction in
response to the user’s hand motion. Each time the snake moves, the head
travels in the new direction, and each of its body pieces advances behind it
by assuming the position that the component in front of it once held. The
easiest response for feeding the snake is that we assume the snake is eating
the meal if its head and the food are in the same location. We therefore need
to be aware of the location of the meal. When it is consumed, it vanishes,
the snake expands, and food emerges at random in other places. However,
we also wanted to display the outcome and results, so we also need a variable
to record that. To display the counter value in this instance, we will use a
display screen.

functional requirements
• The snake must turn in response to user input.

• The snake must appear to move within the screen.

• The snake will die if it turns around itself .

• The snake will grow longer if it eats food .

• The snake never stops moving .

Non- functional requirements
• Reusability: A single user may utilize the system an unlimited number

of times. Additionally, the reusability is stable, flexible, and consistent.

• Effectiveness: The algorithm can either produce the required outcomes
or results that are better.

• Reliability: The system is dependable and consistently performs well.
It can also be said that the system completes the task without any
errors when specific circumstances and time constraints are met.
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Arduino IDE
The Arduino IDE (Integrated Development Environment) is a piece of soft-
ware used to create and develop applications for Arduino microcontroller
boards. It is a simple platform for creating, compiling, and uploading code
to Arduino boards.

4.4 Arduino Code

Our code was written in two parts, each part for each Arduino (Nano, Uno):
Receiver code-Uno:
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Figure 4.4.1: Receiver code-1
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Figure 4.4.2: Receiver code-2
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Figure 4.4.3: Receiver code-3
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Figure 4.4.4: Receiver code-4

33



Figure 4.4.5: Receiver code-5
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Figure 4.4.6: Receiver code-6
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Figure 4.4.7: Receiver code-7
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Figure 4.4.8: Receiver code-8
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Figure 4.4.9: Receiver code-9
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Figure 4.4.10: Receiver code-10
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Figure 4.4.11: Receiver code-11
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Figure 4.4.12: Receiver code-12
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Figure 4.4.13: Receiver code-13
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Sender code-Nano:

Figure 4.4.14: Sender code-1
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Figure 4.4.15: Sender code-2
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Figure 4.4.16: Sender code-3
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Figure 4.4.17: Sender code-4
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Figure 4.4.18: Sender code-5
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Figure 4.4.19: Sender code-6
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4.5 Circuit Layout

• led matrix:
clk -> pin10 arduino uno(pb2, ss)
cs -> pin11 arduino uno(pb3, MOSI)
DIN -> pin12 arduino uno(pb4, MISO)
GND -> GND arduino uno
VCC -> Vin arduino uno

• HC-12 Reciver:
TXD -> pin7 arduino uno(pd7)
RXD -> pin8 arduino uno(pb0)
VCC -> 5-volt arduino uno

• ADXL345 accelerometer:
SDA -> A4 Arduino NANO(I2C data, SDA)
SDO -> A5 Arduino NANO(I2C CLK, SCL)
GND -> GND Arduino NANO

• HC-12 Sender:
TXD -> D4 Arduino NANO (digital PWM)
RXD -> D3 Arduino NANO (digital PWM)
VCC -> vcc accelerometer
GND -> GND Arduino NANO

• OLED screen:
SDA -> SDA arduino Uno
SCL -> SCL arduino uno
VCC -> 5 volt arduino Uno
GND -> GND arduino Uno

• Potintiometer:
output ->D17 arduino Uno
VCC -> 5 volt arduino Uno
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GND -> GND arduino Uno

• Traffic light:
G ->vin arduino Uno
Y ->D2 arduino Uno
R -> D12 arduino Uno
GND -> GND arduino Uno
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Figure 4.5.1: Sender Circuit

Figure 4.5.2: Receiver Circuit
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5 Results and Analysis
Lets start Playing: first the player can select the speed at which he wants to
play through the variable resistance, and its value will appear on the OLED
screen from 0-8, which expresses the difficulty of the game,at these moments,
the play screen does not contain the snake and food, but to start playing and
showing these things, the play must tilt the hand to the right or left..and
thus the game begins.

Figure 5.1.1: Start Playing

Then the player tilts the hand to get the direction he wants the snake to
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move towards .. right = right, left = left, forward = up, backward = down.
This is within the traditional instructions of the snake game, but here there
is a difference in the presence of three LEDs (red, green, yellow) and each
of them has a specific meaning, green indicates that the game has started,
yellow indicates that the currently displayed food points are doubled, and
red indicates that we can exceed the border of the screen.

Figure 5.1.2: Leds

Three information will be displayed on the screen, the points collected during
the current game, the top score collected by the stages the player is playing,
and the difficulty level of the game.
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Figure 5.1.3: Oled information

6 Future Work
We will use the RGB led matrix and show fruits of different colors to indicate
different values, so that it allows the user additional options in front of him
during his movement and test his ability to always get the highest points,
and adding another arm so that another player can play and confront so that
increased the challenge motive or a snake by the game itself that acts as a
competitor to the player and plays against him.
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7 Conclusions and Recommendation
In our project, we made a snake game, which aimed to entertain and enjoy,
in addition to increasing focus and challenge while controlling it. In the
future, we can add improvements to the project by adding another arm so
that another player can play and confront.
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