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Welcome to Rodni, a modular animatronic
animal of your own creation for learning how
easy it is to enter the world of software
programming and micro controllers.

During the Rodni workshop you will build your
own Rodni and learn how to make his heart
"beat", his head move and also give him sight
and the ability to interact with you.

The Rodni project is not about learning a
programming language but about learning how
easy it is to get quick results using material
downloaded from the internet and picking up the
necessary skills as you progress.

Rodni is powered by Arduino. This is an
inexpensive micro controller, a small computer.
It uses free software downloaded onto your
laptop or PC. Once the Arduino has been
programmed it will run independently of your
main computer enabling you to create many
exciting projects. Look at www.instructables.com
for examples of what is possible.

More details about Rodni and many resources
can be found at www.lowbot.co.uk

Rodni was created by Philip Lowndes
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0 BEH

Blink.

se
Turns on an LED on for onhe

This example code is 1N the publ
*/
// Pin 13 has an LED connected oN
// give 1t 0 name :
int led = 133

1 B |
// the setup poutine runs once W

void setupQ 1

/7 ipitialize the digital pin

You can now see the Blink programme.

Not important at this stage but it has 3
parts:

1) A list of variables. Here int led=13;
2) void setup() that includes things that
the programme should read only once.
3) void loop() that will keep repeating
while the programme runs.

Notice that some lines of the programme
have // in front of them. This tells the
Arduino not to read these lines and they
are used for making notes in the
programme to make it easier to
understand what each part does.

pinMode(led, OUTPUTY
¥
// the 100P poutine runs over an
void 100pQ) £
digitalWrite(led, HIGHD)
delay(l@@@]; . f
digitalWrite(\ed, LOW) 3 /
delay(l@@@);

¥

4

Plug the USB lead into the
Arduino board and into your
computer.

Go to Tools>Board and select
your board. It is probably a
UNO.

Now go to Tools>Serial Port
and select a USB port.

—6 00

oo DBH

d over again forever:

/ turn th
// walt for a

e LED on (HIGH 18 the voltage

second

n the LED off by making the volto

o s

If you click this icon, the right
pointing arrow, the programme
will upload to the Arduino. You
will see yellow lights flashing as
the computer talks to the
Arduino.

Eventually the programme will
run and an LED will steadily flash
on the Arduino.

Blink

an LED on

Turns on
This example code
*/

~ . 12 hgg an LE

for one Second,

ig in the public

D connecte

i

d on most Ard f;I




Let's use this programme to make
the heart flash.

Find an LED. Note that it has a
flat above the shortest wire. This
is IMPORTANT. It shows the -ve
side.

Thread the LED through the heart
and bend it downwards.

e aNarRINBSeaie
b — e LT L
Q - '
Now find a 560 ohm resistor. =f-1-1-1-]- g }'&:. ﬁ
These are colour coded green, <N =1-1-1-1 ;
blue, brown, gold. Place it in (REREERAS LEEAR
the breadboard. 2 possible | Wi = | Ll BB R

positions are shown in_the
photograph. The pins in each
line are connected as shown so
the electronics must bridge
them.

We are using the resistor to '
reduce the amount of current ? REsSISTOR CoOLOR CODE
reaching the LED to prevent it Examples:

from burning out. green-blue-brown - 560 ohms

red-red-red - 2 200 ohms (2.2k)
brown-black-orange - 10 000 ohms (10k

tolerance

WHAT VALUE

I |
wouLD BROWN, O - Black M5 - Green 20% - none
BLACK, ORANGE, M1-Brown M6 -Blue 10% - silver
GOLD BE? M2 - Red M7 - Purple 5% - gold

3 -0Orange 8- Grey

\ 4-Yellow [ 19- White y,
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LED in heart

Short

Long

9 8

7hb 54321

DIGITAL

/ the

/ give 1t a name:

led = 13;

// initialize th

setup routine

oid setup() {

// Pin 13 has an LED connected ¢

pinMode(led, OUTPUT);
¥

/ the 1

gitalWrite(led, HIGH);
delay(1000);

digitalWrite(led, LOW);
delay(100@);

) bop routine runs over and ove
oid loop() {

runs once wnen

e digitca l pin as an output.

>

0
<

Wire up the heart LED.

Now, let's explore how the

software is working.
The words in a line foll

are ignored by the Arduino. These
are just notes explaining the

program

the Arduino that
13 and calling it |

| At the top int led =

owing //

13 is telling

We are using pin
ed.

The yoid setup() section tells the
Arduino things that it only needs
to know once. Here it is used to
say that pin we called led is
being used and pinmode OUTPUT
tglls it that it will send outgoing
signals.

Notice the use of { 1. Thes

that this is a discriti sectioensgg

the code. The code will not run
without them.

Void loop() is the section that the Arduino loops repeatedly. J
Again note the use of { }
digitalWrite refers to whatever is in the brackets following ( ). Here it is saying to
switch on the LED. HIGH means on.

delay tells it how long to stay on. In this case for 1000 milliseconds (1 second).
The next digitalWrite is to switch off again. LOW

Note the use of ; after each command. The programme will not run without this.
The words in brown are programming language words. If you enter them correctly the
computer will colour them brown.
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TRY CHANGING THE LED PIN
NUMBER FROM 13 TO 8 IN THE

PROGRAMME. NOW UPLOAD - WHAT
HAPPENS?

THE LED NO LONGER FLASHES.- YOU NEED TO
MOVE THE WIRE FROM 12 TO 8 ON THE
ARDUINO- NOW IT WILL FLASH-
YOU HAVE DONE YOUR FIRST BIT OF
PROGRAMMING - EASY!

NOW FOR ANOTHER CHALLENGE.-
CAN YOU MAKE THE LED FLASH MORE
SLOWLY?

BRILLIANT

NOW, YOU ARE ABLE MAKE THE LED
BLINK AT A REGULAR FREQRUENCY.-

THE CHALLENGE NOW IS TO MAKE THE
HEART BEAT-

HOW WILL YOU DO IT?
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elect a heaq
and a neck piece
and three bolts.
Assemble the
®ad and neck
as shown Note
that the fatter par
of the neck

body ang the
Curveq Side
forwargs

faces
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The servo is very simple to
connect.

First let's give it some power.
Run a pin wire from the red
+ve strip on the breadboard to
the servo plug socket that the
red wire comes into. Then run
a wire from the blue -ve strip
to the plug where the brown

wire runs in. It is import to get
these the correct way round.
The servo may now move a
little. Now let's add the
control wire. Find socket 9 on
the Arduino and run a pin wire
from this to the socket on the
orange wire.

WWw-ar uino.r .

POU" < Lo v @
5V 'adV:i., D L2345

New
Open...
Sketchbook

-

01.Basics
02.Digital
03.Analog
04.Communication
05.Control

Upload Using Programmer {+3U 06.5ensors

N . 07.Display
08.5trings

09.USB
10.5tarterKit
ArduinolSP

So far so good. Now let's look at
the software needed to run the
servo.

This is surprisingly easy to set up.
We will simply copy it from an

EEPROM

example. Ethernet
Go to the Arduino programme // th Firmata
File>Examples>Servo>Sweep and ' LiquidCrystal

open the Sweep programme. This SD

will open in a new window.

SoftwareSerial
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-
#include <Servo.

" greadte serv

Servo myservo;
N

i) maximum of
int pos = @;

void setup()

{
myservo.attach(9); | // attaches the
¥
A\
void loop()
{

for(pos = @; pos < 180;
{
myservo.write(pos);
delay(15);
}
for(pos = 180; pos>=1; pos-=1)
{
myservo.write(pos);
delay(15);
}

¥

o object to co

eigh

// 1n steps of 1 de

'/ walts

/ goes from @ degr

tell servo to gc
15ms for 1

Trom

anec

This section activates the servo
software built into Arduino and
names our servo myservo

This section tells the Arduino
what pin the servo is on.

\

Now in the void loop() section we
need to make a couple of
changes. The programme is telling
the servo to swing from 0 degrees
to 180 degrees. However Rodni
will not allow the servo to rotate
more than 80 degrees. Change 180
to 80. Notice that instead of
saying the position to move the
servo to it is using a VARIABLE - a
number that can change. The
lines are telling the ARDUINO to
add a degree until it reaches 180
degrees and then to take off a
degree until it reaches 0 degrees.
Upload the programme and see
what happens.

I R I
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nclude <Servo.h>

rvo myservo; // create servo object to control a servo
/7 a maximum of eight servo objects can be created

t pos = @; // vagriable B)eii*@fé the servo pos)tio
1d setup()

myservo.attach(9); // a\taches the servo on pin 9 td

1000 _40
id loop() 50

L

TOT pos = J; pos < 8@, pos = 1) X JoeZ Tom ¥ degrecs Lo Lb@ agegre

object

{ n steps of 1 d ﬁ%
MysServo.wrete( posy 7/ LL servo to go to p051t10n 1n
delay(1%); N\ ) ts 15ms for the servo to red

¥

for(pos = 80@; p
{

=1; pdXZ=1) v gupf\\\léﬁ?ﬁ dﬁg.@let@ degre

myservo.w” te(pod); // tell se to go to position 1in
delay(15); // waits ldm

the servo to req
} [ AN N\

——
Let's simplify things a bit. Delete —\

as shown

Replace the variable (pos) with
numbers as shown

Increase the delays to 1000 to
give the servo time to move.
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hclude <Servo.hs>

rvo myservo; // create servo object to control a servo

// a maximum of eight servo objects can be creat

1d setup()

myservo.attach(9); // attaches the servo on pin e sery

Try changing these numbers to between 0 any

1d loop()

myservo.write(4@);
elay(1000);

myservo.write(6@);
delay(l@@@);(:)

O

// tell servo to go to posif

TRY KEEPING BOTH NUMBERS THE
SAME
TRY MAKING THE NUMBERS DIFFERENT

TRY 4O AND O

TRY CHANGING THE DELAYS (5000 FOR
INSTANCE)

Well done. Let's save this
programme as Rodniservo.
Then let's celebrate by finishing
building Rodni. Choose a tail and
other parts that you want to use

to customise him. [ *]
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Set up the power rails on
the breadboard

yrduino-cc

@ -
L
4 M
N
m -

gy Gne¢ Vin 01

ANALOG IN ‘
2 3 4 5
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Carefully push a
potentiometer into the
breadboard

; \ oo
-ch.fz* - Fritzing - [Bres board Vi€ 1

Juw - aiguine <<

o=
o BAER
L LN 6 a vi

Run a wire from the positive
bar to one side pin of the
potentiometer

AMALOG IN
nko 3 2 3 H v

Run a wire from the
negative bar to one side pin
of the potentiometer

Finally run a wire from the
central pin on the potentiometer
to the socket AO on the Arduino.

N
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Toals

Arduino m Edit Sketch

New
Open...
Sketchbook
Examples
Close

Save

Save As...

HEW
E
{35

02.Digital
03.Analog
04.Communication

b lad = 12 Upload ®U 05.Control
Upload Using Programmer 43U 06.5ensors
07.Display
Clude <he
Ea-gl: Setup ﬁig 08.5trings
rin
WO MY SE My o . S ., 0s.uss _
10.5tarterKit

A0 a maximum of elght servo of p
ArduinolSP

BlinkRODNI | Arduine

AnalogReadSerial
BareMinimum
Blink
DigitalReadSerial
Fade

ReadAnalogVoltage

vyvyrvyvyvvvhl

We will now see what happens Whe
knob. Once again, it is very ea}sy wi

rosramme has been written for us an
I(?)pegn File>Examples>01 Basics>ReadAnalogVoltage.

th Arduino because a basic

en we turn the potentiometer

d can be found in Examples.

ReadAnalog\v‘oltage | Ard

ReadﬂnalogVoltage

Reads an analeg input on pin @

Conve i
Attach the center pin of g pot, S e

=ntiometer to pin A9, and the outside pins to +

This 15 i i

*/ 2xample code is in the public domain,
/!_the SetUp routine puns
vold setupd)

£ jnitialize seriagl ¢
Serlal.begin(96@@);

Once when you press peset:

ommunication at osap bits per second-

//_the Loop routine rung
vold loop(y

{/ read the input on analeg pin &:

1Tt sensoryglue analogheadamy:

47 Convert the dnalog reading (which qoes fr

float voltage sensorinl
_ g ug * (5.6 / 1@
A0print out the value you regd: =0

over and over ggain forever:

om @ - 1623% g g voltage

1

and prints the result to the serial morni

S¥ and ground.

Serial.println(voltage);

amme and then click on the
t the top right of the windo
ino and wil
(voltage);

Upload this progr
magnifying glass a
start talking to the Arduinc
as commanded in Serial.printin

| show the voltage it is reading

button with a )
w. The computer will

O

Turn the potentiometer kno
happens to the nu

b and see what
mbers

———

(] [=]
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Load ReadAnalogVoltage again

etup() { \Y

Lnitialize serial communication at 960@ blfs per second:

rial .begin(9600);

utine runs over and over again rever:

oid loop() {

// read the input on analog pin @: -
'1'r“.t sensorValue = .im-:;'l ogRead(A@); /Delete thlS line

analog reading (which goes fr / 223) to a voltage (@ - 5V): J

// Convert the
(ﬂo:t voltage = sensorValue * 5.0/ 1823.0):
'/ print out the value you read: :
Serial.println(voltage);

Change to (sensorValue);
ClE]
number between 0 and 1023

-

We can now read

=

Let's simplify this a little. Make changes as shown. Now upload and
open the serial monitor. You will now see numbers between 0 and
1023 as you turn the potentiometer knob. The Arduino is receiving
and reading an external stimulus when you turn the knob The

software has called a variable sensorValue and is reading numbers

into this through pin AO
It is then printing the number it reads onto the screen.

e DAL LLC domain,

'/r’f h ol L = p

t 2 ety outine 0 e o] 2
’ () { uns iz h )" ¥] 253 esat
/’/ 1 lltlﬂ].lze =] lal

. s i i -
Serial.begin(9eee); ommunication at 9608 pits

per second:

/7 the loop routi
. ne \

vold loop(y { Tuns over and over again forever:
/¢ read the in '
Cr o put on analog pin g:
;?tCEEnSOEValue = analogRegd?Lg}?'

vert the ; !
Float voltg _unalog reading (which goes fp
o s 9% = sensorValue * (S.@ /1023 g om 8 - 1623) to 0 voltage
. ﬂ?e value you read: £3.8);
oltag

Upload this programme and then click on the button with a

magnifying glass at the top right of the window. The computer will

start talking to the Arduino and will show the voltage it is reading
as commanded in Serial.printin(voltage);

O

Turn the potentiometer
happens to the n

and see what
Umbers

o[z
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Let's use this now to make Rodni
come alive. We are going to use
the variable from the
potentiometer to control the

servo

7

——

.\‘

L

P
int led = 18; // Give pin
m Edit Sketch Tools Help
New #N -
Open... F#£0
Sketchbook r B4 - 10
01 Basics >
Close BW 02.Digital [ 2
Save 35 03.Analog [ 2
Save As... 1+ 385 04.Communication » 00
Upload 38U 05.Control [ 2
Upload Using Programmer {+3U 06.5ensors [ 2 Contl."c
07.Display » | by M1d
Palge Setup {+3P 08.5trings > y
Print ¥EP 1 09.USB >
10.5tarterkit >
// the = uinolSP nclude
vold setu R
/./ 1n1t1C > avie my:
>
iguidCrystal
Load the Knob programme. 5D PN,
SoftwareSerial [ 2 Sweep
SPI > |
77 OO[  Stepper >
void loop(] MH > id set
p < Wire »
| Ff (R T =1 = ol v
© PALowndes 2013
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by Michal Rinott <http://people.interaction-ivreg
#include <Servo.h>

Carvn . I e e .
SEMVO MYServo, /4 Ccregte servo ﬁh:?ﬁf to control

mt potpin = @; // analog pin used to connect the po
-L . . T =1 - - L . o .
nt val; // variable to read the value from the analog pin

void setup()
{

}

myservo.attac /7 att es e sem 1n
Yy n(9); attaches the servo on pin 2 to the servo obj

void loop()
{

va% = analogRead(potpin); // reads the value of the potenti
val = nap(val, @, 1023, 0, 179); // scale it to use it with the sef
myservo.write(val); '/ sets the frw] . d?'

sets the servo position accordi

delay(15);
}

/ waits for the servo to get there

Change to 80);

This line is mapping the range 0 to 1023 to 0 to 179. (S0
1023 becomes 179). However Rodni can only handle the
servo turning up to 80 degrees so change 179 to 80.

Now changes in the variable coming from the
potentiometer will be converted from a range of 1 to 1023

to a range of 0 to 80 degrees.

map

SAVE AS
RODNIMOVE

>
0 80 @oboo

0 TURN THE
1023 POTENTIOMETER
KNOB AFTER

UPLOADING
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RESISTOR COLOR CODE

Examples:
green-blue-brown - 560 ohms
red-red-red - 2 200 ohms (2.2k)
brown-black-orange - 10 000 ohms (10k

tolerance

|
| 1
O - Black 5 - Green 20% - none

1 - Brown 6 - Blue 10% - silver
M2 - Red M7 - Purple 5% - gold
M3 - Orange 8 - Grey
\ 4-Yellow  []9 - White }
A © PALowndes 2013




Now we will replace the
potentiometer with a
resistor and a light
sensitive resistor

Connect the other side of
the resistor to the negative.

Connect the other wire
from the light sensitive
resistor to the +ve (red line)
bar.

Insert one wire from the
light sensitive resistor on
one side of the resistor

Light sensitive
tor in head

Finally run a wire from the
resistor to the socket AO on the
Arduino.
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DON'T WORRY TOO MUCH ABOUT TH
IS
PAGE. YOU CAN MISS IT OUT IF YOU LIKE BUT You
MIGHT LIKE TO KNOW A LITTLE ABOUT WHAT WE
ARE TRYING TO DO-

LIGHT SENSOR

EESISTOR

Let's take a look at what we just did.

We are trying to measure the amount of light hitting the light sensitive resistor.
This light affects its resistance.

The problem that we have to overcome is that the Arduino cannot measure
resistance directly. However it can measure voltage. If electricity was water,
voltage would be the water pressure.

Our circuits are running on 5 volts so there is 5 volts difference between +ve and -
ve. (A) and (B). We need not worry about the detail here but if we have 2 resistors,
the 10,000 ohm one and the light sensitive resistor we can measure the difference
in voltage between them.

The sockets beginning with A on the Arduino are analog pins. The other ones are
digital pins. Digital pins only read and write on and off. Analog pins can tell the
difference between different levels of voltage.

The Arduino converts the voltage to a number between 0 and 1023.

We will try this out next to see how it works.
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Load ReadAnalogVoltage again

etup() {

initialize serial communication dft 9600 b]fs per second:
erial.begin(9600);

/ the loop routine runs over and over again forever:

oird loop() {

’/ read the input on analog pin @: . -

int sensorValue = analogRead(AB); /Delete thlS llne

// Convert the analog reading (which goes ?rﬂ&/@ - 1023) to a voltage (@ - 5V):
float voltage = sensorValue * (5.0 / 1023.0);

// print out the value you read:
Serial.printinCvoltage);

Change to (sensorValue);
oz

number between 0 and 1023

-

We can now read

i d
's simpli i ttle. Make changes as shown. Now upload an
Let's simplify. s ot You will now see numbers between 0 and

ial monitor. e i
open the seria. entiometer knob. The Arduino is receiving

1023 as you turn the pot
and reaging an external stimulus when you turn the knob The

software has called a variable sensorValue and is reading numbers

into this through pin AO
It is then printing the num

ber it reads onto the screen.

ReadAnalogVoltage | Arduine .07

ReadAnalogVolta ge

ReadAnalogVoltage
Reads an analog input on pin
Attach the centep pin of g po

&, converts it to voltage,
tentiometer +q pin A3, and

and prirts the resyl+

) 2 Zerial Ltopr
the outside pins to 4 fenitor.

This ex s 1 '
o ample code iz in +he public domain,

//.the Setup routine puns
vold setup() {

A inttinlize serial
Serial.begin(96eg): . i the button with a

1 : rogramme and then click on the .

; Upload this prog right of the window. The computer will

magnifying glass at the top | om )
/7 the loop routine run stagr;t tglkigr’,mg to the Arduino and will sh?w the voltage it is reading
vord oepO { in Serial.printin(voltage);

S rend the e on |38 commanded in 5 p (
1t senzorialue = anal

A Convert the anale
— 1@23)u7\foltage {8 - Sy

flogt valtage = senss
Jprint out the
Serial.println Shade ROdm'S nose
and s
) happens to the numbers. Note ff? that
. € bri
dark numbers sht and

once when you press reset:
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Reload the programme you saved as Rodnisee.
Alternatively open Knob again.

i rolling a servo position using a potentiometer (
// by Michal Rinott <http: e PGCELOR-17

#include <Servo.h>
Servo myservo; // create servo object t

int potpin = 0; / analog pin used t«
int val; '/ variable to read the value from the

vold setup()
{

myservo.attach(9); // attaches the ser r n 9 t
Change to high and low numbers that you measured

void loop()

{
val = analogReaqfpotpig); // reads the
val = map(val, @, 1023, 0, @®); scale Tt 66 use B With Ehe
myservo.write(val); cete bha s s wItS, [SEF 2 AVG s
iy :Jf = ove ."-_ : h on according to the

Try varying the delay time and also the map numbers.
Experiment.
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{

vold loop()

3
val

val

myservo.write(val);
| delay(500);

analogRead(potpin);
maplval, 400, 900, 8@, @);

t

When we measured the variable coming front the
light sensor we got a narrower ranger than 0 to
1023. Substitute the numbers that you recorded
and then upload.

\

Try varying the delay time and also the map numbers.

Experiment.

0
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found on
m can be

ds and how to use the

mmands

All the co

site
the arduino.cc web

Furthe, Syntax

+ (semicolon}
+ {1 (curly braces}

+ —(subtraction}
+ *(multiplioaticn}
+/ (division_l

+ %(mcdulo}

* HIGH | 1oy,

+ lNPUT/OUTPUT/
U‘J’PUT\PULLUP

* true | false

Digita) /0

+ pinMode(J
+* di_gitalWrite(}
* digitalRead(J

Analg gl/0
* analogReference()
+* &nalogReadO
+ a.na]ogWrite() ~Pupr

Duye only

+ ana]ogREadResoluﬁon[ )
+ analogWriteResoluﬁonO

Advanced /0
* tonep)

+ BoTone()

+* shiﬂOutU

* shififng)
* Pulsen()

Time
* millis(y

+ micros(}

+ delay()

+ delayMimnseeonds(}

Math
+ min()
+ max(y
+ abs()
+* Constrain)




CHALLENGE
CAN YOU NOW ADD HIS HEART BEAT?

CHALLENGE

AT THE MOMENT YOU HAVE RODNI REACTING
TO DIFFERENT LIGHT LEVELS.- IT WOULD BE
BETTER FOR INTERACTWVITY IF HE REACTED TO

" CHANGE IN LIGHT LEVEL RATHER THAN TH
. ABSOLUTE LEVEL.

HOW WOoULD YOU DO THIS?

CHALLENGE

HOW WOoULD YOU MAKE RODNI 6O TO
SLEEP WHEN IT GETS DARK?

TOUGHER CHALLENGE

HOW WOULD YOU MAKE RODNI 6O TO SLEEP
WHEN HE GETS BORED?
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