The Joy
of Coding
Robotics
Part #1
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Arrays

Introduction
This rst instalment which focusses on the code. The language used is
called C/C++, if you have worked through the rest of this curriculum and
used p5.js you will notice strong similarities to the syntax and structure.
This will cover the very basics of using the Arduino Uno and a breadboard.
The only component is an LED traf c light module. This is a set of three
LED in a traf c light formation.
You will get to grips of the basics as I have said but before you start
adding more components and creating your own projects having a good
understanding of the code is vital. There is a lot to do with the code which
this part doesn’t cover but which are unique to robotics.
The title robotics can be a misleading because our rst idea is of a
humanoid type machine from a lm like terminator or a series like
WestWorld. But the use of the Arduino is far broader than that.
This is really an introduction to micro-electronics which doesn’t sound quite
as snappy as robotics. Micro-electronics covers not just motors but also
displays and sensors.
Saying that in the four part of this series you will build a small self
driving robot car as well as an environment monitoring system. These rst
four books (I may well add more) will give a very good grounding to
explore more fascinating projects.
it is fun seeing something physical happen, even
as blinking an LED. So let this be the beginning and
projects and if possible create something that is a
that meets a real need.
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I love this topic,
something as basic
dream some great
blessing to someone

Copyright 2022 The Happy Coder
Licensed under the Apache License, Version 2.0 (the "License"); you may
not use this le except in compliance with the License. You may obtain a
copy of the License at
http://www.apache.org/licenses/LICENSE-2.0
Unless required by applicable law or agreed to in writing, software
distributed under the License is distributed on an "AS IS" BASIS,
WITHOUT WARRANTIES OR CONDITIONS OF ANY KIND, either express or
implied. See the License for the speci c language governing permissions
and limitations under the License.

General Introduction
This workbook is all about learning to code the Arduino Uno. In this, the
rst workbook, I have endeavoured to keep the code to a maximum and
the electronics to a minimum. The following workbooks will assume that
you have completed this workbook.
The code is free for you to use however you want to, but I would
appreciate asking permission (see facebook page for the happy coder) if
you are going to use any of the text, more than likely I would be more
than happy for you to do so.
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Circuit Diagram 1-1
The circuit diagram below shows which pins on the Arduino Uno are
connect to which pins on the traf c lights. In the real world you will put
the traf c light on the breadboard and connect them to the pins on the
Arduino.

Circuit Diagram 1-1
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The use of circuit diagram is to simplify the connections. This table just
illustrates the connections.

Arduino Pins
GND

GND

11

R (red)

10

Y (yellow)

9

G (green)
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Connecting your Arduino Uno
The photo below shows one end of the USB cable connected to the Arduino
Uno. The other end will connect to your computer. The LED Traf c Lights
module sits on the breadboard and the wires form the connection between
the module pins and the Arduino.
The breadboard and Arduino Uno sit on an acrylic base that holds
everything together neatly and tidily.
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Unit #3 Random & Arrays
Introduction to arrays
Arrays are a very powerful tool for collecting, storing and manipulating
data. This is a simple introduction to its use and purpose.

Introduction to random
The random() function gives you a random number. Although random for
mostly purposes it does have a pattern to it. There are ways to improve
the randomness using randomSeed()
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Arduino 1.3.1 a blinking array (part 1)
We will start with a basic sketch that you are familiar with. This will blink
reasonably fast.
void setup()
{
pinMode(11, OUTPUT);
}

void loop()
{
blink(250);
}

void blink(int delayPeriod)
{
digitalWrite(11, HIGH);
delay(delayPeriod);
digitalWrite(11, LOW);
delay(delayPeriod);
}
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a blinking array (part 2)
We will hard code the delayPeriod for when the LED is off, now it is on
for 250 milliseconds and off for 100 milliseconds.
void setup()
{
pinMode(11, OUTPUT);
}

void loop()
{
blink(250);
}

void blink(int delayPeriod)
{
digitalWrite(11, HIGH);
delay(delayPeriod);
digitalWrite(11, LOW);
delay(100);
}

Random & Arrays
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a blinking array (part 3)
We are going to add an array for how long the LED is on for. The name of
the array is durations. The data is stored in square brackets [], separated
by commas. We are going to have the LED on for 3 different periods of
time.
Notes: nothing happens just yet, we have to cycle through the array
int durations[] = {100, 100, 2000};

void setup()
{
pinMode(11, OUTPUT);
}

void loop()
{
blink(250);
}

void blink(int delayPeriod)
{
digitalWrite(11, HIGH);
delay(delayPeriod);
digitalWrite(11, LOW);
delay(100);
}

Code Explanation:
durations[]
An empty array called durations. The [] brackets denote an array,
this is then filled with the elements in the {} braces.
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a blinking array (part 4)
Now we need to call each element of the array in turn. The counting in
arrays is different to the way we count. The counting starts with 0, then 1,
then two rather than 1, 2, 3, 4, 5... so the rst element in the array is
position 0 (not 1).
Now we need to loop through each one in turn and we can do this with a
for() loop. Each i is an index. So index [0] is 100, index [1] is 100, index [2]
is 2000.
This translates to durations[0] is 100, durations[1] is 100, durations[2] is
2000, looping through one at a time till it gets to the last one and starts
all over again.
Each value is passed onto the delayPeriod for the blink function. What you
should see is 2 shorts blinks followed by two longer blinks and then two
short blinks etc.
int durations[] = {100, 100, 2000};

void setup()
{
pinMode(11, OUTPUT);
}

void loop()
{
for (int i = 0; i < 3; i++)
{
blink(durations[i]);
}
}

void blink(int delayPeriod)
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{
digitalWrite(11, HIGH);
delay(delayPeriod);
digitalWrite(11, LOW);
delay(100);
}
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Arduino 1.3.2 random delay (part 1)
Starting with our very basic blink sketch
void setup()
{
pinMode(11, OUTPUT);
}

void loop()
{
digitalWrite(11, HIGH);
delay(1000);
digitalWrite(11, LOW);
delay(1000);
}

Random & Arrays
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random delay (part 2)
Introduce a variable we will call delayRandom (made up word) and give it
an initial value of 1000. It is always a good idea to give a variable an
initial value. Notes: nothing will happen yet
int delayRandom = 1000;

void setup()
{
pinMode(11, OUTPUT);
}

void loop()
{
digitalWrite(11, HIGH);
delay(delayRandom);
digitalWrite(11, LOW);
delay(delayRandom);
}

Notes
There is no randomness yet, we have simply called it variable name.

Random & Arrays

15 of 22

Robotics Part #1 Unit #3

random delay (part 3)
Now we change the 1000 milliseconds to a random number between 0 and
1000. It will change every time it loops through.
int delayRandom = 1000;

void setup()
{
pinMode(11, OUTPUT);
}

void loop()
{
delayRandom = random(1000);
digitalWrite(11, HIGH);
delay(delayRandom);
digitalWrite(11, LOW);
delay(delayRandom);
}

Code Explanation:
random(1000);
Gives you a random number between 0 and 1000
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Arduino 1.3.3 random limits
We can create upper and lower limits, so now it has a random number
between 500 and 2000 milliseconds
int delayRandom = 1000;

void setup()
{
pinMode(11, OUTPUT);
}

void loop()
{
delayRandom = random(500, 2000);
digitalWrite(11, HIGH);
delay(delayRandom);
digitalWrite(11, LOW);
delay(delayRandom);
}

Code Explanation:
random(500, 2000);
Returns a random number between 500 and 2000
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Arduino 1.3.4 random array (part 1)
Starting with our basic sketch with the delay set to 1000.
void setup()
{
pinMode(11, OUTPUT);
}

void loop()
{
digitalWrite(11, HIGH);
delay(1000);
digitalWrite(11, LOW);
delay(1000);
}
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random array (part 2)
We add an array of 10 elements. This is a blank or empty array, effectively
10 zeros.
int durations[10];

void setup()
{
pinMode(11, OUTPUT);
}

void loop()
{
digitalWrite(11, HIGH);
delay(1000);
digitalWrite(11, LOW);
delay(1000);
}

Code Explanation:
int durations[10];
This array is effectively empty but it has been given the
dimensions of 10 elements.
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random array (part 3)
In setup() we ll each element with a random number between 0 and 1000.
We do this by looping through 10 times each time selecting a random
number. Notes: nothing yet to see
int durations[10];

void setup()
{
pinMode(11, OUTPUT);
for (int i = 0; i < 10; i++)
{
durations[i] = random(1000);
}
}

void loop()
{
digitalWrite(11, HIGH);
delay(1000);
digitalWrite(11, LOW);
delay(1000);
}

fi
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Code Explanation:
durations[i] = random(1000);
As it cycles through the loop, ‘i’ starts at zero and increments
by 1 each loop. So for each position in the array it puts a
random number from 0 to 1000 into that array
The i value is the index reference for the array, counting starts
at zero not 1.

Notes
This is storing the random elements in the array, it still isn’t going to give
a random blink, not yet…
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random array (part 4)
Now we need to read from each element in a similar loop inside loop()
function. You should see the same pattern of blinks every 10 blinks.
int durations[10];

void setup()
{
pinMode(11, OUTPUT);
for (int i = 0; i < 10; i++)
{
durations[i] = random(1000);
}
}

void loop()
{
for (int i = 0; i < 10; i++)
{
digitalWrite(11, HIGH);
delay(durations[i]);
digitalWrite(11, LOW);
delay(durations[i]);
}
}

Code Explanation:
delay(durations[i]);
This is the reverse of the previous operation. It goes through
the array one element at a time starting at index 0 through to
index 9, it reads its value and that is the length of the delay.
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