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EBot Microcontroller & Software

EBot is an ecosystem developed by Creative Bits Solutions-Kuwait, it focuses on teaching 
programming and prototyping through a very easy process. It consists of two main parts a 
Microcontroller unit which is a small compact digital computer, and an educational software 
that uses drag and drop method to make programs without writing long codes.
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for protection at night!

Headlamp ..

ProgrammingDecision MakingSelf confidenceProblem Solving Creative �inkingInnovative �inking

To know new safety related innovations

To be encouraged to make new innovations

To integrate previous experiences to make new innovations

To use acquired knowledge to build automated lights project
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Safety Innovations

Safety is the most important thing in human’s life, it is the first 

thing to think about when trying to invent new life facilitating 

and entertainment devices. For a very long time, transportation 

was not as safe as it is today. Many accidents have been recorded 

for passengers traveling on land or at sea, even early cars (that 

appeared at the beginning of the last century) did not have the 

specifications to make them safe, but over time, car manufacturers 

have developed simple but effective ways to increase car safety. 

Scientific Term Scientific Concept

1 Photoresistor a light-controlled variable resistor, its resistance decreases with increasing  of 
light

2 Airbag a type of vehicle safety device and is an occupant restraint system.

3 Fuse an electrical safety device that operates to provide over-current protection of 
an electrical circuit

4 Dash lights warning lights that illuminate when something wrong happen in the car
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Sudden deceleration of cars, for example, was a causing a headache 

for researchers and car experts, as it causes the driver’s head to hit the 

windshield directly in a split of seconds, which usually result in serious 

injuries. Car manufacturers have invented a simple solution, and called it 

“airbag”, The main purpose of an airbag is to protect the occupants of a 

vehicle in the case of a crash, by reducing a human to car collision speed. 

The airbag consists of a flexible cushion, with sudden deceleration 

detectors, which will then cause to inflate the bag rapidly in case of a 

collision The driver’s body bumps into the pad instead of the steering 

wheel. The airbag is designed to work with a belt Security, and is not a 

substitute for it.

Another important innovative solution in the car’s world, was the 

invention of Dash lights. Dash lights are warning lights that illuminate 

when something wrong happens in the car, such as over-heating 

engine,seatbelt warnings, open door, malfunction battery, fuel level, 

engine oil, etc.

Electricity is another major field that scientists have spent a lot of time 

researching and developing to make it safer to use. One of the greatest 

inventions in this field was the Fuse. Fuse is an electrical safety device 

that operates to provide over-current protection of an electrical circuit. 

It has a metal wire that melts when too much current flows through it, 

thereby interrupting the current and protecting expensive equipment 

from serious damages!, it was made so cheap to be replaced easily and 

rapidly.
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Project Plastic Pieces

1x 15x9 Brick

5x1 Brick2x

L Adapter1x

5x3 Brick1x

InputsLDR 1xOutputs1x
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Final Project (Automatic lights)

In this project, students will learn to make a blinking LED 

project that works at night to protect people and vehicles from 

collisions.

(Automatic Lights)

Project Final Image
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Electronics connection
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LDR

14

Is a light device that emits a light 

when an electric current is passed 

through it.

Light Emitting Diode (LED)

Is a variable resistor, which resistance 

changes based on the incident light 

intensity.

Light Dependent Resistor (LDR)



Ebot Programming Code
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Input Reading is a feature used to read 
the values of s sensor based on its 
surrounding environment. It is used to 
identify the values of the sensors in the 
current environment to ensure the best 
functionality..

1. In the Ebot Blockly software, click on 
Input Reading  from the right menu.

2. Select the type of sensor and the pin 
that is used to connect to it, and then 
click Debug. Make a note of the values.

Input Reading



Questions:

Further discussion:
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1. What is the importance of airbags?

2. State the important warning lights in the car.

3. What is the electrical fuse?

1. What risks a human might fall into when ignoring to fasten the seatbelt?

2. What are the gases used inside airbags?

Some modern car companies have started to 

install modern “sensors” on the sides of the car, 

it’s task of sensing other cars and moving away 

automatically, and stop immediately if necessary 

to avoid accidents!

Did you Know!



Questions:

Further discussion:

Taking Notes will help you develop your projects in the future, and it will prevent you from repeating same mistakes.

General NotesConnectionProgramming Construction

Take Notes

Art Work

1716
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Protect cars from sliding!

Friction ..

InventingTime ManagementAnalysation Problem SolvingInnovative �inking Sharing

To know types of friction

To know the factors affecting the force of friction

To Know the benefits and harms of friction. 

To use acquired knowledge to build mechanical project
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What is Friction?

Haneen was waiting for the traffic light to turn green to 

cross the street. Suddenly, a small cat jumped in front of a 

car, so the driver slammed on the brakes. The tires of the 

car started to spark and a created a loud sound. The car 

stopped quickly, causing the cat to run away.

Haneen wondered how the car could stop so quickly and 

what caused the spark.

If the driver wants to brake the car, they step on the brakes 

which creates a dynamic friction between the brakes 

and the wheels and reduces the speed of the car. This 

eventually leads to the stopping of the wheel completely 

and start a spark of friction.

Scientific Term Scientific Concept

1 Friction The resistance force that occurs when two contact surfaces move in opposite 
directions

2 Dry friction A type of  fraction that is formed between the surfaces of rigid bodies in 
contact

3 Wet friction A type of  fraction that is formed between the layers of liquids and gases when 
running
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Interpretation of Friction Phenomenon:

Because of the roughness of surfaces, the protrusions of one of the 

surfaces intersect with the grooves of the other surface, so we find 

resistance when trying to move one object over the other.

The force of friction arises not only when a solid object slides onto 

another object’s surface, but also arises when an object moves in a 

fluid, whether it is fluid or gas.

The friction between solid objects is either a 

     Sliding friction: object sliding on another surface

     Rolling friction: A body rolling on another object

Friction can also be classified into the following:

Dry friction: formed between the surfaces of rigid bodies in contact.

Wet friction: formed between the layers of liquids and gases when running.

Factors affecting the force of friction:

Type of material surface: decreases between smooth surfaces and increases between rough ones. 

Surface of contact surface: When the area of the surfaces in contact increases, the friction force increases 

and vice versa. Friction can also be minimized by increasing the refinement of surfaces and the use of 

lubricants.

But friction has the following benefits:

Helps us walk and protects us from sliding on the ground.

Enables running of cars, trains, vehicles and other motions.

Enables mechanisms that depend on the work of the belts and brakes to function.

Harms caused by friction:

Corrosion of contact surfaces.

Increase energy consumption.

High temperature that may cause fires and disasters.
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Project Plastic Pieces

Outputs2x

4x Wheel

2x

5x3 Brick2x

2x 15x9 Brick

5x1 Brick2x
X-Large Gear2x

Full Bush2x

Electronics
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Project Final Image

Final Project ( Fraction tester)

In this project, students will learn about the relation between 

different types of wheels and friction, students will also learn how to 

connect and control the car wirelessly via Bluetooth.

(Fraction tester)
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Electronics connection
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A device that converts electrical energy into mechanical energy in a rotational manner.

DC Motor



Ebot Programming Code

2726



Questions:

Further discussion:

Did you Know!

2928

1. Does friction occur between solid objects only?

2. What factors affect the strength of friction?

3. Does friction have properties that a person may benefit from?

1. Try using an RC car on different surfaces, then change their tiers and see the difference!

2. How would the information gained from this project help you in your future projects?

Humanity has known the phenomena related to 

friction since the prehistoric era, when people 

used friction to ignite a fire!



Questions:

Further discussion:

Taking Notes will help you develop your projects in the future, and it will prevent you from repeating same mistakes.

General NotesConnectionProgramming Construction

Take Notes

Art Work

2928
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and the robot that follows!

Magic line ..

InventingProgramming Focus and attention Problem Solving Innovative �inking Sharing

To know some uses of line follower technology

To be encouraged to experiment with new innovations

To try integrating previous knowledge to innovate new projects

To use acquired knowledge to build a line follower robot

30
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Line follower robot

Scientific Term Scientific Concept

1 Line follower robot
An autonomous robot which follows either black line in white are or white 
line in black area.

2 Infrared Are waves of electromagnetic energy that are transferred through light

Man is always striving to meet his needs with the least effort 

and the lowest possible cost, taking advantage of scientific 

and technical progress. With the advancement of technological 

development and progress, there is also an opportunity for 

man to rest, and to rely on technology to carry out work and 

to increase his welfare. Numerous methods and tools have 

been invented to perform the same work as humans. The most 

important of these inventions is the robot.

There are many different types of robots, which are designed 

for various tasks, but we will learn more about the Line Follower 

Robot, by exploring the uses of this robot and how it works.

The Line Follower Robot is the shape of a small car, and its 

main function is to follow a line of a distinct color on the floor. 
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The robot keeps track of that distinctive line until it reaches the end 

of the path. If it veers off the path, it will return back to the beginning.

This robot uses infrared technology. Its sensors are sensitive to all 

colors, except the color it is running on. This technology is currently 

being improved to follow a particular sound or to track a particular 

light source, and to avoid any obstruction that may be in its path. 

Also, high-precision sensors are being added to increase the accuracy 

of motion, and a camera is being added for the robot to monitored 

remotely. There are a lot of modifications and additions that can be 

added to the robot to be more effective at the task assigned to it.

For example, this type of robot is used in restaurants to deliver orders 

to particular tables. The path programmed for the robot is lit up with 

a distinctive color, and it follows that line until it reaches the desired 

table.

This robot can also be used as a small train for transporting children, 

and it can be programmed to follow a certain path at a specific 

speed.

Other uses include holding cameras to photograph objects remotely, 

for example at the racetrack or as a cinematographic tool. It can even 

be used to carry goods in shops or carry bags at airports.

The robot currently has minor flaws that are being improved, 

including that its movements are still too slow, and sometimes, it 

drives off the specified path, or has a slight concussion movement, or 

faces difficulty navigating corners, especially on winding paths.

This type of robot has the potential to improve human well-being, 

and is a useful invention when used correctly and safely.
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Final Project (Line Follower Robot)

Project Final Image

In this project, students will learn how to make one of the most 

important projects in the world of robotics, which is a line follower 

robot using infrared sensors.

(Line Follower Robot)
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Electronics connection
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IR
IR

IR

is a sensor that sends waves of 

electromagnetic energy which are 

transferred through light. It consists 

of two components, an emitter and a 

receiver.

Infrared Sensor

A device that converts electrical 

energy into mechanical energy in a 

rotational manner.

DC Motor



Ebot Programming Code
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Questions:

Further discussion:

Did you Know!
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1. Explain the concept of a robot tracking a line?

2. Can the robot outperform the human?

3. What are the uses of a robot?

1. Try innovating new entertaining projects.

2. What improvements can you add to this project?

The word robot means hard work or forced labor. 

It was first used by a Czech Czech playwright, 

novelist and journalist named Karel Capek.



Questions:

Further discussion:

Taking Notes will help you develop your projects in the future, and it will prevent you from repeating same mistakes.

General NotesConnectionProgramming Construction

Take Notes

Art Work

4140
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that will make my life easier!

The Swing ..

To be introduced to Kinetic energy

To understand the friction concept

To distinguish between elastic and non-elastic objects

To use acquired knowledge to build electronic swing

42
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Khaled went with his father to attend a horse race. When the 

start siren initiated the race, the horses started competing to win 

the race. Suddenly, one of the horses, which started a little late, 

increased its speed and passed all the other horses to reach the 

finish line first. This horse won because of its agility, fast speed, 

and ability to exploit the flow of his body to run quickly.

Each object in its state of dormancy has its own energy resulting 

from the energy stored in its constituent parts as a physical object. 

When a force is applied to the object that displaces the body, 

it acquires energy called kinetic energy. When the body moves, 

kinetic energy is calculated from the following law:

How Does Energy Affect Motion?

Scientific Term Scientific Concept

1 Kinetic Energy The energy that it possesses due to its motion.

2 Friction The force resisting the relative motion of two surfaces  sliding against each 
other.

3 Flexible objects Objects that keep their kinetic energy at the same level after collision

4 Rigid objects Objects whose kinetic energy is reduced after collision
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From this law we conclude that the greater the kinetic energy related to the mass of a body, the greater the mass 

increase in its kinetic energy. Similarly, as well as related to the speed of the body, the kinetic energy increases as 

the body speed increases.

The object remains at a constant speed if no friction force is applied that is equal to or greater than the first force 

that led to its movement but reverses it in direction.

Kinetic energy can be transferred from one object to another by collision, but according to the movement of the 

object after the collision we find that an object can be many types according to its reaction after collision. If the 

kinetic energy after the collision remains equal to the kinetic energy before the collision, we say that the body is 

as flexible as a rubber ball when it collides with the ground.

If the kinetic energy decreases after the collision, we say that the body is rigid. This is what we see in billiards when 

two balls collide with each other. If the body stops completely after the collision, we say that it is inflexible.

Any kind of stored energy can turn into kinetic energy, such as gasoline that has stored energy. When it burns in a 

car, its stored energy turns into kinetic energy to move the car and heat energy to raise the temperature of the car.

There are many applications in which kinetic energy is useful. For example, the kinetic energy of the water in a dam, 

which drives the turbines to generate electricity. Science also benefits from the wind speed in moving fan turbines to 

generate electricity, which is called renewable energy.

E =    mv2

Kinetic Energy 

(Joules)

Body Mass

(Kg) 

Body Speed

(Meters/Sec) 
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Final Project (Electronic Swing)

Project Final Image

In this project, students will learn to develop traditional toys 

and integrate technology in an innovative project such as an automatic 

swing.

(Electronic Swing)
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Assembly Instructions
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Electronics connection
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SERVO

IR

is a sensor that sends waves of 

electromagnetic energy which are 

transferred through light. It consists 

of two components, an emitter and a 

receiver.

Infrared Sensor

A motor which has the ability to move 

to any angle between -90 and +90 

degrees, 180 degrees in total.

Servo motor



Ebot Programming Code
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The Ebot system allows for four additions to 
the IF statement. These show when the  is 
clicked:

• AND: All conditions must be met.

• OR: One or more of the conditions 
must be met.

• ELSE IF: Checked if the original IF is 
false.

• ELSE: Executed if none of the IF / ELSE 
IF statements’ conditions are met.

Input Reading is a feature used to read 
the values of s sensor based on its 
surrounding environment. It is used to 
identify the values of the sensors in the 
current environment to ensure the best 
functionality..

1. In the Ebot Blockly software, click on 
Input Reading  from the right menu.

2. Select the type of sensor and the pin 
that is used to connect to it, and then 
click Debug. Make a note of the values.

Input Reading IF Statment



Questions:

Further discussion:

Did you Know!
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1. Are objects similarly affected by their movement?

2. How is movement transmitted between different objects?

3. What is renewable energy?

1. Think of other ways to make use of kinetic energy?

2. Sort objects around you in terms of flexibility..

Kinetic energy not only moves an object from one 

place to another, but there is a rotational kinetic 

energy such as in the movement of a turbine fan 

by the flow of water or the movement of bicycle 

wheels.



Questions:

Further discussion:

Taking Notes will help you develop your projects in the future, and it will prevent you from repeating same mistakes.

General NotesConnectionProgramming Construction

Take Notes

Art Work

5554



Volume 5: From idea to innovation

Adventures of
Young Innovators

Adventures of
Young Innovators

Provided by

Innovate to help 
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school, what did he 
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The series include
the following books

Scientific innovation stories ..
A series of stories about young adventurers facing problems in life and inventing solutions using 

Ebot. Each book contains four di�erent scientific technology projects for children that develop 

programming, electronics connections, and mechanical skills. 
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