SOMBIEBOTS!

LEARNING ELECTRONICS, ROBOTICS AND
i PROCRBMMING TO SAVE VS FROM THE
ZOMBIE APOCALYPSE
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Useful Zombie fact: while
slow moving, zombies
never seem to tire. Run &

frequently make right angle
turns to escape.




CHAPTER ONE

VNBOXING
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).) WHAT ARE ZOMBIEBATS?

Zombiebots crawled out of the crypt because we believe
kiwi kids could do with a hand to become better tinkerers,
inventors and innovators. We've devised a fun way for
people to learn electronics, robotics and programming
while they save us from the zombie menace. The
Zombiebot Nano is made out of colour-coded,
snap-together parts and programmed with a drag-and-drop
interface.

Because if there’s a zombie apocalypse, we’re going to need
robots, right?
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http://www.youtube.com/watch?v=o4-IGj3OTCo

).2 TARGON BVSTER

Arduino: a type of microcontroller Microcontroller: a mini computer that you
(tiny computer) that can be can program to do simple tasks. An Arduino is
programmed to do things. We're a microcontroller.

using an Arduino Nano

Breadboard: a plastic base that allows

you to create circuits without solder.

If you’d like to see how they work,

click here.

Jumper: a little wire that can be used

to make connections between the Useful Zombie fact:

holes of a breadboard they are almost entirely
silent save for the noise

they make while
shuffling around.
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.3 WHAT'S (N THE BOX? (NAaNS)

Ultrasonic sensor. Sends a pulse out and
counts how long before the pulse comes back
to it. Can be used to sense distance.
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Arduino Nano. An Arduinois a
microcontroller (like a mini computer). We're
going to programme it to make lights blink,
play a tune, and eventually control our robot.




).t WHAT'S (N THE BOX? (NANO PLVS)

Bluetooth module. This allows us to

communicate with our Arduino
via Bluetooth. The easiest
way to do this is via an
Android smartphone _
that is Bluetooth
capable.

2016 Leading Learning Ltd

Infrared sensor array. This is a set of three
infrared sensors that can detect things like
colour. We use it to detect

the difference

between black >

=

and white so _ Qse
your robot can @; |

follow a line.



).S BREADBOARD

A breadboard is sometimes called a prototyping
board and is an easy way to make circuits
without soldering. If you put a wire into 1A, and
another into 1B (or 1C, 1D or 1E) they are joined
by clips inside the breadboard.

The notch separates the two sides of the board,
so A-E and F-J are separate.

The 25 pins in each (+) and (-) strip down the
sides are also linked together. These are called
power rails.

Got the idea? Take our ‘How to use a

breadboard’ video quiz
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http://vizia.co/videos/35224f9c1e71341cf470cb/share
http://vizia.co/videos/35224f9c1e71341cf470cb/share
http://vizia.co/videos/35224f9c1e71341cf470cb/share

CHAPTER TWO

OETNING SET VP
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2.) GET THE SOFTWARE

To program our robot, we are mBlock W—
going to use software called

mBlock. .’

.
You can download and install it [
from here: -
+ Version 3.3.4 Version 3.3.4
WWW-mblOCk-CC/dOWnload 23 . Supports windows XP Latest OSX
Windows 7 and above recommended recommended

Useful Zombie hint:

always keep a pair of
running shoes at the front
*and* the back doors.
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http://www.mblock.cc/download
http://www.mblock.cc/download

2.2 SET VP THE SOFTWARE

g _mBlock File EditBnards Extensions Language Help

8006 . Serial Port » | mBlock - Based On Scratch From the M
Bluetooth S 2 WA we
U is -L T ¥w aAn
LN M 2.4G serial >
Network [
]
Upgrade Firmware
oE ha
Reset Default Program >
View Source =
Install Arduino Driver
= =
Arduino v ®

Arduino Program

S i
1. From the ‘Connect’ menu, choose
‘Install Arduino Driver’. This ensures
your computer will be able to talk to
your Arduino/robot.
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g mBlock File Edit Connect Extensions Language Help

8006 | Arduino ¢ - Based On Scratch From the N
Arduino Uno LT

[ ] 8¢ -‘; T ¥ oan

i F . Arduino Leonardo

& v Arduino Nano ( mega328) '

It
g

e |

X 240 y: 180 (b m

d/anm

Arduino Mega 1280
Arduino Mega 2560

Makeblock
Me Orion |

Me UNO Shield @
mBot
Auriga =

Others
PicoBoard

2. From the ‘Boards’ menu, choose
Arduino Nano (mega328). This tells your

computer what kind of Arduino you’re

using.
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2.3 SIMPLE SCRIPTS

800 mBlock — Based On Scratch From the MIT Media Lab(v3.2.2) - Disconnected — Not saved
[-] basic mbot project v1 F . Scripts | Costumes | Sounds b R H Most com pute rs a nd
o o microcontrollers use a
ISound ISer.sing ) . Ts ,
fre  opermios combination of ‘input’ and
IDala&BIocrcs I Robaots

‘output’ to get things
done. For instance if you

{

when [ETR key pressed ‘

press a key on the

when [EEITRd key released
keyboard (input) the robot
will do something (output).
I e s> © s(cT:lis:Satrzg Arduino programmes are
P —— Y P ' called sketches, and we’re
. _ Make the panda
1 (L BRI messagel ~ | . . . .
@ ; do t.hlngstk.)y going to build our first
Stage M-Panda ragging actions
T into here.) sketch now, to control the
@/am panda, before moving onto
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2.t MAKE THE PANDA MOVE

8086

mBlock - Based On Scratch From the MIT Media Lab(v3.3.1) - Disconnected — Not saved

[ | . Scripts Costumes Sounds
(m] movingpanda [ @

Stage
1 backdrop

New backdrap:

/e

Phoion I (R
J Looks | control
J sound |l sensing

I Pen I Operators
I Data&Blocks I Robots

move ) steps
turn (A degrees

X: 240 y: 180 > Dl

b/ aB

0 point In direction €9
@ point towards i
M-Panda
goto x: @y E
B e porer ]

gide@secs o x @By E

change x by D
set x to
change y by
set y to (@

2016 Leading Learning Ltd

A wa

L o+ MO

when key pressed

move €D steps

when key pressed

move ) steps

Click on the Events tab
(orange) and drag the
‘When space key pressed’
block into the scripts area.
Change ‘space’ to ‘right
arrow’. A key press is our
input; now we need an
output (so the panda does
something). Click the
Motion tab and drag the
‘move 10 steps’ block and

snap it to your orange one.

Repeat with -10 steps for
left arrow.
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2.t MAKE THE PANDA MOVE

800 mBlock - Based On Scratch From the MIT Media Lab(v3.3.1) - Disconnected - Not saved

(o)

T : Scri Costumes Sounds
(W] movingpanda M @@ pis

I Motion

I Looks l Control

I Sound I Sensing
I Pen I Operators
I Data&Blocks I Robots

when ETETERd key pressed
X: 240 y: -180

=< B vihen ERETTR key released

H
@ when this sprite clicked

Y BT
E -

move @) steps

(&)
Stage M-Panda -
: ba;?dmp when backdrop switches to [T move @) steps
Mew backdrop:
4
@/aa W hen e >

L RE I messagel ~ |

broadcast [XEEETTIRA

broadcast and wait

Wherever you see these icons,
you can download a copy of the
sketch for mBlock or Arduino

) ’0 @x 2016 Leading Learning Ltd
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when key pressed

when key pressed

Press the right arrow and
watch the panda. What
happens?

Challenge: can you move
the panda left and right, by
dragging a second set of
Event/Motion blocks into
the script area alongside
your existing ones?

14


https://www.dropbox.com/s/9qsybgr8bpcfx1r/Move-The-Panda-v1.sb2?dl=0

2.8 MAKE THE PANDA SAY HELLO!

mBlock - Based On Scratch From the MIT Media Lab{v3.3.1) - Disconnected — Not saved

Scripts Costumes Sounds -L ”“E‘ o }:
I Motion I Events
jl Control

I Sound I Sensing

| Fen [l operators

I Data&Blocks I Robots

say for @ secs

say

[ think for @) secs
think

switch costume to

next costume

switch backdrop to Rt

change effect by €3
set effect to @)

@ : ® 2016 Leading Learning Ltd

when ey pressed when FETTER key pressed
move €I steps say for 9 secs

when key pressed
move E steps

Useful Zombie hint:

baseball bats are handy
defensive weapons
because they don't
require ammunition. 4

Now we’re going to get our

panda to do a bit more.
Add another space key
press event (orange) and
this time snap the the ‘Say
Hello for 2 secs’ block
(purple) to it. Hit space key
to test it out.

Challenge: can you change
what the panda says, and
make him say it for longer
(or shorter)? (Play around
with the options.)

15



2.6 MAKE THE PANDA FOLLOW YOUR MOVSE

8006 mBlock — Based On Scratch From the MIT Media Labiv3.3.1} - Disconnected — Not saved
/W] movingpanday M @ | SoPts | Costumes | Sounds &t KR Let’S get d b|t tr|Cky NOW.
IMo!ion IE\-e'ia =
- foes Instead of using a key
< e press for input, let’s use

when clicked

_ the mouse.
LI 10E g L mouse-pointer ™ .
,point towerds IR Find the blocks on the left
X: 240 y: -180 mnvem steps
___¢/an S and assemble them in the
@ correct order. (Choose
Stage M-Panda .
. ‘mouse pointer’ from the
@/an

drop down menu in the
‘point towards’ block).
Play with the number of

steps to make the panda
faster or slower.

2016 Leading Learning Ltd 16
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#*
2.7 KEEPING SCORE WITH VARIABLES

@00 mBlock - Based On Scratch From the MIT Media Lab(v3.3.1) - Disconnected - Not saved
"W moving panda\ M @ | S | Cosumes | Souncs & % 52 Variables are containers that
o == can hold store numbers that
ISensing .
J operstors change (like a score or a
e when clicked
et countdown).
set to
forever We’re going to make a game
Sxer =t point towards (NS that uses a variable to keep
57 a8 Usi I
@ if tauching? then Score. S|ng our pan a
(%) : .
s B chasing the mouse’ sketch,
1 backdrop
; . .
s if we’re going to set it up so

that if the panda touches the
edge of the box we gain a
point, and if the panda

touches the mouse pointer

@ 0 e : 2016 Leading Learning Ltd we Iose d p0|nt. 17
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https://www.dropbox.com/s/b8rbwi6w6fq2z0i/Move-The-Panda-Game-v1.sb2?dl=0

#*
2.7 KEEPING SCORE WITH VARIABLES

e MIT Media Lab{v3.3.1) - Discon _

800
W] movingpanda) M @ S | Cosumes | Sounos L+ X C|ICk on Data&Blocks and click
= if“fo“fs" Make a Variable. Call it ‘score’. 3

Sound Sensing ) 5
Rren f opertors Drag in ‘set score to 0’ and 17
|| pata&Biocks [ Robots when dlicked
- EERoT assemble the rest of the blocks
forever so your sketch looks like the
repeat §1) P
= > Lingi ‘;‘“:ds one on the left. (Choose
move steps
led [i#7 touching [FTRA ? _then ‘mouse pointer’ from the drop
(3) ( . .
, g Lt change [EZITR] by © down menu in the ‘point
s L rouse ponter - towards’ block). Hit the green

flag to play! Challenge: can
you change the difficulty by
making the panda faster or
slower?

repeat until
=

@ 0 b 2016 Leading Learning Ltd
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https://www.dropbox.com/s/b8rbwi6w6fq2z0i/Move-The-Panda-Game-v1.sb2?dl=0
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CHAPTER THREE

ASSEMBLE YOUR ROBOT



ASSEMBLY VIDEO: STEP ONE

20


http://www.youtube.com/watch?v=Q7zd3waYbFM

3.) START WITH THE BREADBOARD

Start with your breadboard and
Arduino. You’ll notice two other
‘. ........................ v power rail (red Wires) ] items on the breadboard:
1. the round piezo buzzer

(we'’ll use this to make a
bit of noise), and

2. the chip that controls the
motors (we’ll send signals
to the chip to get it to

Sv power rail (yellow wires)
fritzing

move the motors forward
Useful Zombie hint: have

an emergency kit with enough or back.

food, water & supplies to last
at least two days until you

reach a safe zone.
@ @ @ 2016 Leading Learning Ltd
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3.2 ADD WIRE ASSEMBLY

Add the wiring assembly,

matching up the colours

correctly.
Follow the diagram to the left to
ensure the three blocks go in
holes:

e (22-C29 (blue and green,

with the blue wires in C22

fritz;i’ng and C27)
D1-D8 (red wire in D8)
G1-G8 (yellow wire in G1)

@ @ @ 2016 Leading Learning Ltd 22
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3.3 ADD JUMPER WIRES

2016 Leading Learning Ltd

fritzing

9v power rail (red wires)

Sv power rail (yellow wires)

Now add these jumper wires:

1.

3.

Red from the red (+) side of
the 9v power rail to the VIN
pin (J16)

Yellow from the 5v pin (J19)
to the red (+) side of the 5v
power rail.

Black from J17 to the blue
(-) side of the 5v power rail.
Black from the blue (-) side
of the 9v power rail to the
blue (-) side of the 5v
power rail.

23



B¢ ADD ULTRASONIC SENSOR

Connect the ultrasonic sensor:

1. Plugthe yellow (VCC) &
black (GND) wires from the
Ultrasonic sensor into the
5v power rail, matching
the colours (yellow +,
black - ).

2. Connect the green TRIG
jumper to Arduino pin D2
(B20)

3. Connect the green ECHO
jumper to Arduino pin D3
(B21)

@ : ® @ 2016 Leading Learning Ltd
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3. ADD BATTERY

2016 Leading Learning Ltd

fri’tz,i’n(j

Add your battery by pushing the
green screw terminal into the 9v
power rail, taking care to match
the colours: red and black. The
battery will slot under the
breadboard between the
motors.

Your battery can be recharged
by taking it out of the black
holder and plugging it into a
micro USB phone charger.
Important: don’t rechargeitina

traditional 9v battery charger.
25



ASSEMBLY VIDEO: STEP TWO

Useful Zombie fact:
sporting goods stores §

in shopping malls /g
make great refuges.

2016 Leading Learning Ltd 26
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http://www.youtube.com/watch?v=4kU5ydvYhwk

Left motor

3.6 ADD MOTORS

Time to add the motors. Bring

the wires forward underneath
the breadboard so they are at
the front of the base.

1. Connect the two wires

eovocvo|lflieoecoeeoflecfleoce

-----------
-------------

from the left motor into
breadboard holes C3
(yellow) and C6 (green).

ooooo

2. Repeat for the right motor
using holes H3 (yellow)
and H6 (green)

Right motor

' @ 2016 Leading Learning Ltd
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ASSEMBLY VIDEO: STEP THREE

28


http://www.youtube.com/watch?v=O8oF3M34Je4
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CHAPTER FOUR

PRACTICE YOVR SKILLS



V) MAKE A LIGHT BLINK

800 mBlock - Based On Scratch From the MIT Media Lab{v3.3.1) - Disconnected - Not saved
W Untitled ~ @ Scripts | Costumes | Sounds i There |S an LED ||ght bU||t
J etion J] Events . i -
fLooks J cortol into your Arduino. This
ISo;nd ISenswng

Igz:‘aaslocsa SketCh Wi” make It fIaSh on
(2

and off a second at a time.
From the ‘Robots’ and

Arduino v

X240 y: <180 @ set digit pin @ output as M

_ ¢/am = ‘Control’ tabs, drag these
@ e actions across and

set digital pin @) output as (I

Stage M-Panda . .
s assemble them in this
.wnwfmu: lay tone pin ) on note (&5 beat GER
a/&a gl order. You’ll need to

set servo pin ) angle as il
read ultrasonic sensor trig pin §E) echo p Change the dlgital pin from

tmer 9 to 13 because that’s

where our LED is.
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https://www.dropbox.com/s/5uwbb7ozajcdp8v/Nano-Blink-v1.zip?dl=0
https://www.dropbox.com/s/j0cqpm7r2z42lzg/Nano-Blink-v1.sb2?dl=0

V.2 CONNECT YOUR NANO

mBlock File FEdit ge.L L& Boards FExtensions Language Hel D ’
L LR come pone b . . 2.1 From the Connect
s Serial Port » /dev/tty.Bluetooth-Modem Media Lab{v3.3.1) - Serial Port Connected - Not saved
sl ; Bluetooth » Jdev/tty.Bluetooth-PDA-Sync H
. a0 ik vt ~ :4:; Sekna\ : v [dev/tty.usbserial-A602Z0FM Menul Choose Serlal Port
[ | etwor

Upgrade Firmware :‘g th en
Reset Default Program >

? View Source — dev/tty.usbserial-XXXXXXX

Install Arduino Driver

IArdulnu' @ (COM On WindOWS)

2. Click the ‘Robots’ tab to

X: 240 y: 180 b
/a e make sure the red light has

i
@ read pulse pin §E) timeout EXNED
set digital pin ) output as
Stage M-Panda

1 backdrop set pwm pin @ output as

New backdrop:

@/am play tone pin @ on note (289 beat

set digital pin @output as

set digital pin @output as

turned to green. This
indicates you are
connected.

set servo pin @) angle as €O

read ultrasonic sensor trig pin €E) echo p

@ : ® @ 2016 Leading Learning Ltd 31
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V.3 UPLOAD YOUR SKETCH

8086 mBlock — Based On Scratch From the MIT Media Lab{v3.3.1) - Disconnected - Mot saved
T

s nano blink v1 - & Scripts | Costumes | Sounds & o+ 2 NOW to upload to

o)) J totion J Evenis 2
e -

ILocks | Coritrol your Ardu|no
I Sound I Sensing Back Upload to Arduino
I Fen J| operators 1 #incltd ——— A
[ 1. e (make sure it is
3 #include <SoftwareSerial.h
1 .
Arduino ¥ L] 5 double angle_rad = PI/180.I plugged In and

6 double angle_deg = 180.0/P

B sucisiii connected).

Arduino Program duplicate

l delete
X: 240 y: 82 b 9 pinMode (4, 0UTPUT) ;
+ add comment 10 analogWrite(4,255); . .
¢/ am = 11} 1. nght click on the
. d pulse pin @B ti [ 20000] i = ii 1d. Loop( H|
read pulse pin timeout @) | e o void loop
@ [ read puise pin €F) timeout EIED | | set digital pin @) output as (RSN AT SN, SketCh and Select
Stage M-Panda 16 pinMode (6, 0UTPUT) ; ¢ . )
1 ite(6,150);
G msmiri ‘ypload to Arduino
/& 20 inalogurite(s, 0}
o & 20 analogWrite(5,0}; H {
21 pinMode (6,0UTPUT) ; 2- C||Ck the Upload
23 del 000%1); H
§. tens to Arduino’ button.

avrdude: load data Ilash data
avrdude: input file /var/fold
avrdude: reading on-chip flas

Reading |

@ @ @ 2016 Leading Learning Ltd 32
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V.3 UPLOAD YOUR SKETCH

I i tutorial: build a simple sketch to make

TR T T B E R R AN e B

- -
o Bl
e
_ i7ia B ey
- 8 v s e M e = D

2016 Leading Learning Ltd
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the LED blink and upload it to your Arduino

Challenge: can you make the LED blink faster
or slower? What would you need to change?
Re-upload to see if you are right.

Can you make the LED blink quickly three
times then wait for two seconds then blink
quickly three time again?


http://www.youtube.com/watch?v=iBftlZBXYeQ

V.8t MAKE A SOVND

‘800 mBlock — Based On Scratch From the MIT Media Lab{v3.3.1) - Serial Port Connected - Not saved
2 RA ue ? H
m Untitied e EEEEE 1+ R We're going to use the
I Matian I Eve"is .
fLooks piezo buzzer on our

A ISU,nd ISH smc
e o breadboard to make sound
now. The software has

repeat @0 tones built into the
X: 240 y: 180 b Bl _ —

___¢/am ‘Robots’ tab. Make a
@ sketch like this one (you’ll
;nsio — need to change the pin to
G/8B

12, because that’s where

our buzzer is). Connect via
Useful Zombie fact: USB and upload the

SEERIZEI BB SIS hEleY) sketch. Challenge: can you

defensive weapons )
because they don't play three different tones

require ammunition. in arow?

@ @ @ 2016 Leading Learning Ltd
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V.S PLAY A TUNE

enon mBlock - Based On Scratch From the MIT Media Lab(v3.3.1) - Serial Port Connected - Not saved
m] nano-play-aton pm (@ | St | Coswmes | Sounds A Build this sketch and
I Motion I Events . 3
fLooks J conto upload it to your Arduino.

A ISou.nd ISensin;
Igz;&alucxs Recognise the tUI’]E?

Arduino Program

i Challenge: can you get
‘play tone pin €8 on note (@& beat

'play tone pin@on note@beat yOUI’ ArdUInO tO play thIS
lay tone pin on note bea -Ei hth™ .
e tune, wait 1 sec, then play

Arduino Program

LN BRI read digital pin ©

B
d/aB read analog pin (A) @

.

1
@ read pulse pin E) timeout ELD
set digital pin ) output as (¥

:play tone pin €8 on note X} beat
‘play tone pin €8 on note E}R beat (Va9 |t a second t|me’ then

Stage M-Panda
1 backdrop set pwm pin @ output as

New backdrop: =
= - play tone pin @ on note @ [.EE Quarter™
@/ae play tone pin € on note (&5 bear GHN .
I play tone pin @ on note @ .EENd Quarter™ Stop? What WI Il you need

sat servo pin E) angle as 9

read ultrasonic sensor trig pin ) echo p

o i i oo st S bist CTE to add/change to make it
work?

@ 0@, 2016 Leading Learning Ltd 35
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https://www.dropbox.com/s/67p5ahltpkahkek/Nano-Play-A-Tune-v1.zip?dl=0
https://www.dropbox.com/s/7wzltwzrj1i9n7o/Nano-Play-A-Tune-v1.sb2?dl=0

CHAPTER FIVE

LET's GET MovinG!

@ ® @ 2016 Leading Learning Ltd
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S.) MAKE THE RIGHT MOTOR 66 FORWARD SLOWLY

:NaXs) mBlock - Based On Scratch From the MIT Media Lab(v3.3.7) - Disconnected - Saved
"W nanorghtmotc M @ S | Costmes | Souncs 4+ K We can control each of our
[t 7 ) IMotion IEL’E."iS N
|- == two motors independently
Sound Sensing
@ LAt Ariaing Progam of each other. We’re going

set pwm pin @) output as b Activate right motor

to start by turning the left

Arduino v ®

b BRI read digital pin )
4.
Q / - B read analog pin (&) @
i
@ read pulse pin €E) timeout
M-Panda

set digital pin ) output as (¥
Stage

a g
1 backdrop set pwm pin @ output as (B

Mew backdrop:

Build this sketch (taking
@/dm I :zw;"‘m care the the pwm pin
read ultrasonic sensor trig pin@ecﬁn D numberS). AttaCh the USB

set pwm pin @ output as » Right motor forward for 1 sec
s

set pwm pin @ output as (B

motor on. (Your robot will

move in a circle.)

(R WY - RGBT 0v ] b Right motor stopped for 1 sec

b
set pwm pin (@ output as (P

cable, connect and upload
this sketch.

@ ® @ 2016 Leading Learning Ltd
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S.2 MAKE THE RIGHT MOTOR 66 FORWARD AVICKLY

:NaXs) mBlock - Based On Scratch From the MIT Media Lab{v3.3.7) - Disconnected - Not saved
W nanorightmotc A @ | Screts | Costmes | Soucs L 3 To increase the speed of
[Em=r] J votion J Events .
f Looks Gontro the motor, increase the

J sound | sensing

I Pen I Operators . .

IDete&BIUCf.s Arduino Program Output number Of pln 5 N
set pwm pin @) output as b Activate right motor

Artinor o e the first part of the sketch
e o from 150 to 255 (this is the
X: 240 y: -180 )
t/am

read pulse pin €E) timeout EXNND
set digital pin ) output as (¥

maximum speed).

¥ Right motor stopped for 1 sec

Stage
1 backdrop set pwm pin @ output as (B
Mew backdrop: 9
- lay tone pin on note (&5 beat ‘EE!D
E/ae o

set servo pin €) angle as €5

read ultrasonic sensor trig pin €€ echo p

@ ® @ 2016 Leading Learning Ltd 38
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https://www.dropbox.com/s/4bdmsni5kxfcfj7/Nano-Right-Motor-Quickly-v1.zip?dl=0
https://www.dropbox.com/s/2b9d8f50ovkb8kr/Nano-Right-Motor-Quickly-v1.sb2?dl=0

$.3 MAKE THE RIGHT MOTOR 66 BACKUWARDS

:NaXs) mBlock - Based On Scratch From the MIT Media Lab{v3.3.7) - Disconnected - Not saved
(W] nanorightmotc Mw (@  SoPts | Costumes | Sounds L+ 3 For the r|ght moto r,a
[Em=r] J votion J Events .
fLooks  contro value of 0 on pin 5 and a

J sound Jl sensing
@ LAt Aok P value of more than 100 on
pin 6 will make the motor

set pwm pin @) output as b Activate right motor
Arduino v ® RS

b L read digital pin )
4.
Q / - B read analog pin (&) @
1
@ read pulse pin €E) timeout
M-Panda

' set pwm pin @ output as €
s
set pwm pin @ output as

go backwards.

F Right motor backwards for 1 sec

(R WY - RGBT 0v ] b Right motor stopped for 1 sec

b
set pwm pin @ output as (P

Set your sketch up to make
the right motor go

set digital pin ) output as
Stage -
Mew backdrop:
a/aa play tone pin € on note beat CHIR9
set servo pin €) angle as €5
read ultrasonic sensor trig pin @ echo p a n d Sto p fo r a Seco n d .

backwards for a second

@ ® @ 2016 Leading Learning Ltd 39
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S.t MAKE THE LEFT MOTOR 6O FORWARD SLOWLY

:NaXs) mBlock - Based On Scratch From the MIT Media Lab{v3.3.7) - Disconnected - Not saved
Tl Scripts Costumes Sounds &+ = K e
{m] nano left motor A @@
[Em=r] J votion J Events

ILocks j Control
J sound Jl sensing
I Pen I Operators
l DatagBlocks Arduino Program

m =
pwi v
Arduino ¥ ® f e pin @ output as Activate left motor

I set pwm ﬁin €D output as (B
b
set pwm pin @ output as EER

Arduino Program

b B LML read digital pin )
4.
Q / - B read analog pin (&) @
i
@ read pulse pin €E) timeout

set digital pin ) output as (¥

» Left motor forward for 1 sec

set pwm pin D output as @
"
ELLE WGTLY 11 IONGINEEY 0 ] b Left motor stopped for 1 sec

Stage M-Panda
1 backdrop set pwm pin @ output as (B
Mew backdrop: 9
- lay tone pin on note (&5 beat ﬂﬂ!ﬂ
E/ A BEE SR

set servo pin €) angle as €5

read ultrasonic sensor trig pin €€ echo p

@ ® @ 2016 Leading Learning Ltd

BY NC

Now repeat the process
with the left motor.

The left motor is controlled
by the pins 9, 10, & 11.
Change the pwm pins so
your sketch now controls
the left motor.

Challenge: can you
remember how to speed it
up and slow it down? Can
you remember how to
make it go backwards?
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$.S PUTTING IT TOGETHER: MOVING FORWARD

i 80 mBlock - Based On Scratch From the MIT Media Lab(v3.3.7) - Disconnected — Not saved
. ) H ]
(W] nanosimplego fw @ SoPts | Costumes | Sounds L+ 3 Put eve ryth|ng you ve
[ ) J votion J Events
fLooks  contro learnt together to turn
J sound Jl sensing
Pen Operators
I s Arduino Program b Ot h
set pwm pin ) output as b Activate left motor

b Activate right motor Cha”enge: Can you make

Arduino v ®

Arduino Program

b B read digital pin )
$.
Q / - B read analog pin (&) @
i
@ read pulse pin @) timeout
set digital pin ) output as
Stage M-Panda
1 backdrop set pwm pin @ output as B

set pwm pin ) output as

b Go'torvard for 1 sec your robot move forward

| set pwm pin o output as
1 set pwm pln@ output as @
1 set pwm pin @ output as @
: set pwm pin €89 outpur as

for 5 secs, turn around
(using just the left or right

set pwm pin @ output as (9 BEE- T ALEEL

,
set pwm pin @ output as (5P
»

motor) then go forward

set servo pin €) angle as €59

read ultrasonic sensor trig pin @) echo p

e o s = .
il ) i again for 5 secs?

: set pwm pin B output as (B

@ @ @ 2016 Leading Learning Ltd 4l
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https://www.dropbox.com/s/vy5aeuc4a9b4wri/Nano-Simple-Go-Forward-v1.zip?dl=0
https://www.dropbox.com/s/21g5ml6r3micq3i/Nano-Simple-Go-Forward-v1.sb2?dl=0

$.6 PUTTING IT TOGETHER: MOVING BACKWARD

‘®0OO mEBlock — Based On Scratch From the MIT Media Labiv3.3.7) - Disconnected — Not saved
W nanosimplego fa (|| Scrts | Coswmes | Sounds + o+ XK Build this sketch to make
(e B ) I Motion IEve.‘ts
= =~ your robot go backwards
Sound Sensing
@ bl o rduin program for a second, then stop for
I Rafiiins set pwm pin ° output as F Activate left motor ’ p

b Activate right motor a S e Co n d .

Arduino ¥ ® set pwm pin @) output as

Arduing; Frogiam set pwm pin @ output as {8
'set L BLY ¢ UG 1507 b Go backward for 1 sec
(= pwm pin @) output as EER
i set pwm pin Y output as P

Pl LML read digital pin @)
d/anm
read analog pin (8) @

.

1
@ read pulse pin E) timeout EXELD
set digital pin € output as (AL

Challenge: can you make

your robot go forward for

set pwm pin @ output as (59 BLEITECIEET
.

Stage M-Panda
- a second, stop for a
h?ewmcidm: lay tone pin @) on note (&5 beat CED ’5‘“ pwm pin @ output as (W
@/ae g il ‘ second, go backward for a

t i ‘!’ tput ‘ED
set servo pin ) angle as €59 e Dme (AR QU 5
W

read ultrasonic sensor trig pin ) echo p

second, then stop for a

timer

second?

@ @ @ 2016 Leading Learning Ltd 42

BY NC


https://www.dropbox.com/s/46f3yzblokp9hlx/Nano-Simple-Go-Backward-v1.zip?dl=0
https://www.dropbox.com/s/04r412d49ivypbs/Nano-Simple-Go-Backward-v1.sb2?dl=0
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6.) Ir-THEN STATEMENTS

‘800 mBlock — Based On Scratch From the MIT Media Labiv3.3.7) - Disconnected — Not saved
) - g RA wr
:-] nano obstacle F . Scripis Cosfumes Sounds L T N an
(] J tvotion J Events
I Looks l Control Arduino Program

I Sound I Sensing ? " ]
I Pen [l operators | =
[l DatagBlocks EETERd o read ultrasonic sensor trig pin € echo pin ©

F If there’s something ahead...
Arduino Program

Pl LML read digital pin @)

A
¢ / - B read analog pin (A) @

i
@ read pulse pin E) timeout
M-Panda

set CIETETRVINY 13 RTUONEESY HicH™ ) b Turn the LED on, else

set digital pin 9 output as (T ¥ turn the LED off

set digital pin ) output as (EIR
Stage

ag
1 backdrop set pwm pin @ output as (P

New backdrop:

/s

play tone pin ) on note beat
set servo pin ) angle as €Ol

read ultrasonic sensor trig pin ) echo p

@ 0@, 2016 Leading Learning Ltd
- BY NC

Remember variables from
Chapter Two? We're going
to use a variable to store
the value returned by the
ultrasonic sensor. The
number will either be high
(object is a long way away)
or low (the object is close).

From the Data&Blocks tab,
make a variable called
distance and bring in the
blocks to make this sketch.
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6.) Ir-THEN STATEMENTS

:NaXs) mBlock - Based On Scratch From the MIT Media Lab{v3.3.7) - Disconnected - Not saved
. 2 LT T
[-: nano obstacle : F . Scripts Costumes Sounds & o+
) J votion J Events
I Looks l Control Arduino Program

J sound Jl sensing ; T
I Pen I Operators | =
[l DatagBlocks EETERd to read ultrasonic sensor trig pin € echo pin @

| b Hthere's something ahead...
Arduino Program
b B LML read digital pin )
$.
é / - B read analog pin (&) @
i
@ read pulse pin @) timeout

set digital pin ) output as (IR

t digital pin @ output as Gl ¥ Turn the LED on, else

set CILTETRILY o RLTEETY | ow ] b turn the LED off

Stage M-Panda

ag
1 backdrop set pwm pin @ output as 9

Mew backdrop:

M/

play tone pin € on note beat
set servo pin ) angle as €09

read ultrasonic sensor trig pin @) echo p

@ 0@, 2016 Leading Learning Ltd
- BY NC

If-then statements are
often used in programming
to make things happen:

IF a button is pushed THEN
do something.

Set up a sketch like this to
test the distance between
your robot’s ultrasonic
sensor and any object. IF
the object is close THEN
the LED will turn on, ELSE
the LED will turn off.
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6.2 OBTECT-AVOIDING ROBOT

mBlock - Based On Scratch From the MIT Media Lab{v3.3.7) - Disconnected - Not saved

800

[P ] .
W] nanoobstacle: M @@

X: 240 y: -180 b

d/an

Stage
1 backdrop

Mew backdrop:

M/

Scripts Costumes Sounds
I Motion I Events

I Looks I Control

J sound Jl sensing
I Pen I Operators

Arduino Program
read digital pin )
read analog pin (A) @
read pulse pin @) timeout
set digital pin ) output as
set pwm pin @ output as 9
play tone pin € on note beat
set servo pin ) angle as €09

read ultrasonic sensor trig pin @) echo p

2016 Leading Learning Ltd

8 LT T
b

| set PSRN to read ultrasonic sensor trig pin @ echo pin @
" set pwm pin@® output as €EFE
* set pwm pin® output as €

» Turn right motor on
# Turn left motor on
' distance <[F
set BT to pick random§) to
» b ...randomly choose to
set pwm pin @ output as b .. tum right
s pwm pini(® output as (8
i set pwm pin €1 output as
N pwm pin €D output as €

set pwm pin @@ output as @ BRI TR
" set pwm pin{® output as
" set pwm pin €W output as §E9

set pwm pin ¥ output as P

O WLT s BTGTEL] 1507 ] * Otherwise go forward
3

set pwm pini® output as @

set pwm pin @l output as (@
3

set pwm pin ) output as

b If there's something shead...

Build this sketch to make
an object-avoiding robot.

If an object (or wall) comes
within a distance of 10, the
robot chooses a random
number to decide if it will
turn left or right for half a
second before going
forward again.
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https://www.dropbox.com/s/0na94arya3knjdv/Nano-Object-Avoiding-v1.zip?dl=0
https://www.dropbox.com/s/qlxz7q8041w8wys/Nano-Object-Avoiding-v1.sb2?dl=0
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+) Nano PLvs

The Nano Plus has an
infrared sensor (for
detecting colours) and a
Bluetooth module (for

, receiving instructions from

an Android Smartphone).
Attach the infrared sensor
to the bottom of the robot

S chassis using the screws

fritzing

| provided, feed the jumpers
through the hole, and

connect the jumpers
according to this diagram.
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+) Nano PLvs

° <
&8 -

Dor

‘en

@a_() Fa 69 §)

fritzing

The Bluetooth module
requires 5v power (yellow
and black) and needs to be
connected so the RXD pin

, on the Bluetooth module is

plugged into B16 and the
TXD pin is plugged into
B17.

B2 This enables a smartphone

to talk to our Arduino.
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+.2 NAaNS PLVS ASSEMBLY VIDES

This video might help you to assemble all of
the parts of the Nano Plus.

Useful Zombie fact:
you can't reason with

zombies. Don't even try
to talk to them - just run.

2016 Leading Learning Ltd
BY NC


http://www.youtube.com/watch?v=n54D4V30stA

+.3 LINE-FOLLOWING ROBOT

8006 . mBlock - Based On Scratch From the MIT Media Lab(v3.3.7) - Disconnected - Saved
[y - Scripts Costumes Sounds & "§* 2o ::
W] nanoline follow M @
[Fumbes B | I Motion I Events
J Loois J control SecuInd e
I Sound I Sensing
I Pen I Operators read digital pin@ =) and read digital pin® ¥ If the right sensor sees black...
|| DatagBlocks Robats

Arduino v

Arduino Program

Pl B ML read digital pin @)

Stage
1 backdrop

New backdrap:

1.
Q / -l read analog pin (a) @
. read pulse pin ) timeout

set digital pin ) outpur as ¥

@/aa play tone pin ) on note beat

set servo pin ) angle as €Ol

read ultrasonic sensor

E

trig pin 8 echo pi

set pwm pin @) output as EF8 BLRTLETFTTHF
f et pwm pin@® output as €59
i set pwm pin@ output as €5
et pwm pin® output as
i set pwm pin D output as@
et pwm pin € output as G

read digital pin@ =) and  read digital pin@® =[] "then

et PO RLE 2 NG, 2557 | b Turn slight left
._. set pwm pin i@ output as EGP
N pwm pin @ output as T
._. set pwm pini@ output as i@
= pwm pin € output as @
I set pwm pin @ output as

read digital pin€) =[] and  read digital pin€® = and

set pwm pin @ output as ETD FLECECELEES T
b pwm pin @ output as €0
{ set pwm pin @@ output as €&
b pwm pin® output as @@
: set pwm pin € output as @@

- set pwm pin €8 outpur as €0

Pk If the lefi sensor sees black...

read digital pin® =[] then

“

This sketch will set
your robot up to
follow a thick black
line. The infrared
sensor under your
Nano has 3 ‘eyes’
(Pins 7, 13 & 8)

Pin 13 should
always read 1 (see
black) If pin 7 reads
1 (sees black
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https://www.dropbox.com/s/hcxsyuu4rbdfbgr/Nano-Line-Follower-v1.zip?dl=0
https://www.dropbox.com/s/u1pa2t0m6q0jydx/Nano-Line-Follower-v1.sb2?dl=0

+.3 LINE-FOLLOWING ROBOT

eno mBlock - Based On Scratch From the MIT Media Lab{v3.3.7) - Serial Port Connected - Not saved
(W] nanolinefolion M ¢ SoPts | Costumes | Sounds A Build this set of
I Motion I Events .
B Looks § Contro if/then statements.

I Sound I Sensing Arduino Program
; ;: |:I I gz;&Blocks P If the right sensor sees biack... N Ote th at th e
bottom one is

Arduino v { ]
actually one inside

Arduino Program

b B read digital pin )
4.
¢ /aa read analog pin (A) @
. read pulse pin @) timeout

P If the left sensor sees black...

I If the centre sensor sees black...

another (look on
the next page to see

read digital pin i@ =m read digital pin @ =

set digital pin ) output as and
Stage .
R— - read digital pin@ =i read digital pin @ =[] hOW It Shou Id |00k
4. play tone pin on note (&5 bear AR o o
“/an wd when finished).

set servo pin ) angle as €09

read ultrasonic sensor trig pin @B echo pin B
read digital pin @ = [

read digital pin §B) =y

read digital pin @ =

@E‘ﬁéﬂ 2016 Leading Learning Ltd 52
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+.3 LINE-FOLLOWING ROBOT

v3.3.7) - Disconnected - Not saved —

mBlock - Based On Scratch From the MIT Media Lab

Scripts Costumes Sounds £+ + b :f.
I Events |
I Looks I Control Arduino Program
J| sound | sensing e
I Pen I Operators " o
IDala&BIocks Robots i read digital pin@@) =[] and  read digital pin @ = Y “then

move @) steps

turn ¢4 @ degrees
turn *) B degrees

point in direction R

point towards JI§d

read digital pini@) =§§ and

read digital pin @ =[] and

go to x: D v: €D
g0 to [
glide ) secs 1o x: E&ED v €D

change x by 9

set x o @

change y by @D

set y to @

2016 Leading Learning Ltd

read digital pin@® =[] “then

read digital pin =H and

¥ If the right sensor sees black...

¥ If the left sensor sees black...

read digital pin@® =] then

" Your if-then statements
should look like this.

P If the centre sensor sees black...

53



7.%¢ LINE-FOLLOWING ROBOT

_mBlock - Based On Scratch From the MIT Media Lab(v3.3.7) - Serial Port Connected - Not saved - - -

i) A ma
e follow F . Scripts | Costumes | Sounds & b i A
I Motion I Events
(X
J] Looks |l control Q
~
N J sound J sensing Arduino Program ‘;
: 21
i I Pen I Operators ;_ 20
s [l patagBiocks S
if read digital pin i@ = [] and read digital pin 0 =21 1| ) ifthe right sensor sees black...

Arduino v [ ] 4
play tone pin on note (EER) beat

Arduino Program dﬂ—

if
bl B LR read digital pin )

read digital pin@@) =F§ and  read digital pin @ =[] “then BRI RN LT .

4
=] | read analog pin (4) @ u_pla\f tone pin €8 on note beat _
else l
[ ] read pulse pin €8 timeout | =
= if read digital pin@ =[] and  read digital pin €8) = R E R ETERTY o B o BB 1 ) If the centre sensor sees black...

set digital pin ) output as (I

lay tone pin &) on note LLETH Half
Lot s

play tone pin @ on note beat

set servo pin ) angle as €9
read ultrasonic sensor trig pin @B echo pij

2anda

the right sensor (8) sees the colour black a high tone will sound, if the
left sensor sees the colour black (7) a low tone will sound. The centre
sensor (13) will play a mid-range tone.

2016 Leading Learning Ltd

Build this sketch to test whether your IR sensors are working properly. If
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”1‘

+.S LINE-FOLLOWING ROBOT

[-j nano line follow F . Scripts Costumes Sounds -* Ku oam
IMotion IEvenlﬁ e 7
fLoos f cono Ardino Frogram Now replace the ‘play
I Sound I Sensing { r
S < set pwm pin @ output 25 € METILREER tone’ blocks with blocks
set pwm pin € output as ¥ Activate motor 2
Arduino ¥ e I e vn © K = read digial pin @ Y 0 that will move the motors

Stage
1 backdrop

New backdrap:

/e

Arduino Program set pwm pin @ output as ¥ Turn slight right

LR TR read digital pin ©  set pwm pin @ output as @

forward (these should be

&/ & e oenita Shuns o (0 familiar to you from

set pwm pi output as (Gl
read pulse pin ) timeout { t@

set digital pin € output as (¥ ngE preViOUS Cha”engeS).
if

set pwm pin @ output as G read digital pin @ = and  read digital pin @ =[] UM P If the left sensor sees black...

play tone pin € on note beat

set servo pin E) angle as EOl9

' set pwm pin @ output as ) BLRTLE DT
I set pwm pin & output as (9

I set pwm pin @ output as 8

i set pwm pin @8 output as @R

read ultrasonic sensor trig pin ) echo p

i read digital pin =[] and  read digital pin@8) =Y and  read digital pin @ =] “then

b If the centre sensc

set pwm pin @ output as } Go forward slowly
[ set pwm pin @ output as (9

[ set pwm pin output as 59

[ set pwm pin @ output as
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SMARTPHONE-CONTROLLED ROBOT
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§.) INSTALL THE ARDUING BLVETOOTH APP

B GooglePlay  seer L Install the Arduino
Categories v Home Top Charts New Releases Bluetooth ContrO//er app
M
S:o‘;pps from the Google Play
Arduino Bluetooth Controller store.
< Games Estacado's d. Education *kkk 738 8 ) . .
Faily We’re going to use this to

Editors’ Choice © This app is compatible with your device.

control our robot.

Installed
Account
B " ardinonc Unfortunately there isn’t
y wishlis
Redeem an app fOf' |OS that we Can
Buy gift card Vaticle Mode

use.

Parent Guide

i
i

G

Controber Made

e

(©

i
i
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8.2 SET VP THE BLVETOOTH APP

BHOe R B G 7T Ll 87% 0 8:58 AM BODe & R G T gl 87% W 8:58 AM

HOoe 2 B G T Ll 87% 0 8:58 AM

0
&) Vehicle Mode

4 ArduinoRC

o‘:"' ArduinoRC

I

Vehicle Mode

select a device to connect
Paired Devices

HC-05

20:14:03:19:10:81

Scan for devices

Fader Mode

Open the app, confirm your Once your phone is paired When you see this screen, choose the joystick
UUID and scan for devices. with and connected to your option (bottom).

Look for one called HC-05. Bluetooth module, choose

Use 1234 for a pairing code if ‘Vehicle Mode’.

it asks for one. Ensure your
robot is powered on.

@ ® @ 2016 Leading Learning Ltd >8
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g. Z SET VP ms BLUET OGTH APP

EID NGT a7l 859AM HE @

=\
k) Current Commands

b Vehlcle Mode
X axis 0 Set Commands

Switch Axises

Accelerometer Sensitivity

2016 Leading Learning Ltd

) STOP BUTTON:=0

From the menu on the top
right, choose ‘Set

ANDROID BUTTON:= *set command via menu button* Com ma nds, ) GO th rOUgh

MANDACNODEBUTTONS0 the process of setting up

GESTURE_FRONT:=3 each of the commands so

e they have these numbers
attached to them
(GESTURE_FRONT should

be 3, and so on.)

GESTURE_LEFT:=1

GESTURE_RIGHT:= 5

GESTURE_FRONT_LEFT:=2

GESTURE_FRONT_RIGHT:= 4

GESTURE_BACK_LEFT:=0

GESTURE_BACK_RIGHT:= 0
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8.2 SET VP THE BLVETOOTH APP

else if( val = '3"' )

{

S

@ ® @ 2016 Leading Learning Ltd

BY NC

analoghrite(4,
analoghrite(9,
analoghrite(5s,
analoghrite(t,

analoghrite(1@,
analoghrite(1l,

255);
255);
200);
@,
a);
2087,

/4 if '3' is received go forward

// go forward

Serial.println{"Go forward");

else if( val =

\

analogiirite(4,
analogirite(9,
analogirite(s,
analogiirite(6,
analogirite(l@, 15@);

6

255);
255);
2);

158);

analogiWrite(11l, @);
Serial.println("Go backwards");

A 1f '6" is received go backwards

/¢ go backwards

We're going to send these
numbers to our robot and
make it move in a certain
direction. When it gets a
‘3’ from our phone, it’ll go
forward; when it gets a ‘6’
it will go backwards, and
So on.

You might recognise this
code from previous
challenges.



8.3 UPLOAD THE SKETCH

8 060

Nano-Bluetooth-v1 | Arduino 1.6.8

Nano-EBluetooth-v1

simple Bluetooth App sketch

char val; // variable to receive data from the serial port

vold setup()

pinMode(4, OUTPUT); // pin 4 as OUTPUT
pinMode(5, OUTPUT); // pin 5 as OUTPUT
pinMode(®, OUTPUT); // pin & as OUTPUT
pinMode(9, OUTPUT); // pin 9 as OUTPUT
pinMode(1@, OUTPUT); // pin 1@ as OUTPUT
pinMode(11, OUTPUT); // pin 11 as OUTPUT

Serial.begin(960@); // start serial communication at 960@bps

}

vold loop() {
if( Serial.available() )
{
1

val = Serial.read();

// if data is available to read

// read it and store it in 'val

if( val = '@" )
{
analoghirite(4, @);

P Sy W )

£/ if '@' is received stop

£f Stop

2016 Leading Learning Ltd

ARDUINO

We're going to use the
Arduino software (rather
than mBlock) to
programme our robot for
Smartphone control. You
should already have it
installed on your
computer, but if you don't,
you can get it from
https://www.arduino.cc/

Download this sketch,
open it in Arduino and
upload to your Nano. 61


https://www.arduino.cc/en/Main/Software
https://www.arduino.cc/en/Main/Software
https://www.dropbox.com/s/gr02zdc5pfh2pfo/Nano-Bluetooth-v1.zip?dl=0

g ConTROL YOUR ZOMBIEBROT

If you've uploaded the sketch and set up
your smartphone correctly, you should be
able to do this with your smartphone.

Accelerometers are small devices in
phones that detect changes in the way
you are holding your phone. We're using
them to tell your Zombiebot which
direction to move.

@ ® @ 2016 Leading Learning Ltd
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http://www.youtube.com/watch?v=-ygWKIZPgA4
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