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0 ® StandardFirmata | Arduino 1.6.4

StandarcFirmata

i
* Firmata 1s a generic protocol for communicating with microcontrollers
* from software on a host computer. It 1s intended to work with
* any host computer software package.

To download a host software package, please clink on the following Link

open the download page in your defoult browser.

!
i
!
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* http://Firmat i/ Downl oad

oy

Copyright (C) Z28B6-2888 Hans-Christoph 5teiner. ALl rights reserved.
Copyright (C) 2818-2811 Paul S5toffregen. ALl rights reserwved.
Copyright (C) 2883 Shigeru Kobayvashi. ALl rights reserved.

Copyright (C) Z2889-2811 Jeff Hoefs. ALl rights reserved.

This library is free software; wyou can redistribute it andsfor
madify 1t under the terms of the GHU Lesser General Public

License as published by the Free Software Foundation; either
version 2.1 of the License, or (at yvour option) any later wersion.

S5ee file LICEWSE.txt for further informations on licensing terms.

formatted using the GNU C formatting and indenting
=S

Arduing Micro on fdevfcu.usbmodemldl41

Hello, World! — Blinking an onboard LED

Running the script

nodebotanist@Kassandras-MacBook-Air node hello-world.js
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Working with Johnny-Five

Wiring up an external LED

Setting up the hardware

This is the This is the
negative end positive end
of the LED of the LED

Determining the positive and negative ends of an LED
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Wiring up our LED
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Wiring an LED with a breadboard

Using the Read-Eval-Print-Loop (REPL)

Using the REPL

nodebotanist@Kassandras-MacBook-Air node helle-world.js

Terminal setup for Johnny-Five REPL prompt



> |JLEd
{ board
{ timar:

{ : mull,
_idleTimeout: =1,
_idlePrev: null,
_idleNext: null,
_idleStart:
_onTimeout: nmull,
_repeat: false },

isConnected: true,
isReady: true,
io:

{ domain: null,
_events:
_maxListeners:
isReady: true,
MODES =
I2C_MODES:
STEPPER:

HIGH: 1,

LOW: @,

pins:

analogPins:
version: .
firmware: [0 "
currentBuffer: [1,

The output of your myLed object in the REPL

> IjLEd stop()
{ board
{ timer:

{ : null,
_idleTimeout: =1,
_idlePrev: mull,
_idleNext: mull,
_idleStart: 567293514
_onTimeout: null,
_repeat: false },

isConnected: true,
isReady: true,
v H

{ domain: mull,

_events:

_maxListeners:
isReady: true,
MODES:
I2C_MODES:
S5TEPPER:

The output from myLed.stop();



*>» myLed.stop().off()
{ board:
{ timer:

{ : null,
_idleTimeout: =1,
_idlePrev: null,
_idleNext: null
_idleStart:
_onTimeout: null,
_repeat: false },

isConnected: true,
isReady: true,
io:

{ domain: null,
_events:
_maxListeners:
isReady: true,
MODES:

I2C_MODES:
STEPPER:

Using chainable function calls in the REPL
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Using Digital and PWM Output
Pins

How GPIO pins work

How to tell the difference between Digital and PWM pins

- 0 wn x m
[ l

DIGITAL (PWM=~)
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UNO

T x - - ™ -..'hoooocuuoooooo"‘ - o N .
Rx @@ Ardulno

Determining the PWM pins on an Arduino Uno



Multiple pins with several LEDs

Setting up the hardware for the project

Wiring for our multiple LEDs project




Exploring more about Led objects in Johnny-Five

_idlePrev: mull,
_idleNext: mull,
_idleStart: 629324856,
_onTimeout: mull,
_repeat: mull },
defaultLed: 13,
port:
id: mull,
pin: 2,
interval: mull }
>> /Users/nodebotanist/node_modules/johnny-five/lib/board.pins.js:67
throw new Error(
A
Error: Pin Error: 2 is not a valid PWM pin (Led)
at Function.Pins.Error (/Users/nodebotanist/node_modules/johnny~five/lib/board.pins.js:67:9)
at Led.Controllers.DEFAULT.write.value (/Users/nodebotanist/node_modules/johnny~-five/lib/led/led.js:106:22)
at Led.(anonymous function) [as @@render] (/Users/nodebotanist/node_modules/johnny-five/lib/led/led.js:333:15)
at Animation.<anonymous> (/Users/nodebotanist/node_modules/johnny-five/lib/animation.js:250:34)
at Immediate.processQueue (/Users/nodebotanist/node_modules/johnny-five/node_modules/temporal/lib/temporal.js:197:20)
at processImmediate [as _immediateCallback] (timers.js:368:17)

Error when using a PWM method on a digital pin

>> mylLed2.on().is0n
true

The isOn attribute

The other Led attributes



Using PWM pins with the Piezo element

Setting up the hardware

Tx N R
rxmm Ardulno

Piezo wiring diagram
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Using Specialized Output
Devices

What you'll need for this chapter

Conir?st : VY
mmn Sk

Examples of i2c backpacks on character LCDs
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A non-i2c character LCD

Checking compatibility with Johnny-Five

Examples Articles Platform Support

Platform Support

The johnny-five.io header




Arduino Uno

s Firmware/Runtime: StandardFirmata (additional instructions)

+ The JavaScript program is executed on a host machine that runs node.js/io.js. The
program transmits basic 10 instructions to the board via usb serial, which acts as a
thin client. Requires tethering.

Analog Read

Digital Read
Digital Write
PWM

Servo

12C

One Wire

Stepper

The Platform Support page entry for Arduino Uno

Obtaining documentation, wiring diagrams, and so on

API Documentation

Component Classes Guides

Accelerometer « Getting Started Get Johnny-Five alive on your machine. (es_ES, nl_NL, pt_BR, fr_FR)
e « Prerequisites Prerequisites for Linux, 0SX, and Windows.
Animation

« 10 Plugins Create |0 Plugins for any platform!

Barometer - - 3 =
« Control System Hierarchy Overview A terminology primer for component class and

Board 10 Plugin authors.

The API documentation page



Project — Character LCD

Wiring up —i2c LCDs
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____________________________________________

No official part exists for the
i2c backpack yet, so NOTE that
this will look a tad different
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tzina

A diagram of i2c LCD hookup



Photo of i2¢ backpack wiring. Wiring up regular LCDs
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Wiring up a non-i2c LCD
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Using Input Devices and
Sensors

What you'll need for this chapter

A common push button for robotics projects

A basic rotating potentiometer



A light sensor diode

A temperature sensor

A 10k ohm resistor



Using basic inputs — buttons and potentiometers

Wiring up our button and LED

FOTVNY

NI

Coding button-led.js

-1
>

A
>
i
p =
3
a
c
3
o

Wiring diagram for a button and an LED

The button
The button
The button

The button
The button

pressed !
released!
pressed!
released!
pressed !

The output from led-button.js



Wiring the potentiometer and the LED

A -
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utn

Wiring diagram for a dimmer switchCoding our dimmer switch




scaled potentiometer wvalue is: 74.37396244634874
raw potentiometer value is: 301.5838960523803
scaled potentiometer wvalue is: 74.620854B800T9986
raw potentiometer value is: 302.82408005893167
scaled potentiometer value is: T74.095391TBT73557T
raw potentiometer value is: 380.5T71113685231685

scaled potentiometer value is: T4.532981108T73438
raw potentiometer value is: 301.588853206411
scaled potentiometer walue is: 74.48949574842879
raw potentiometer value is: 301.591794724869
scaled potentiometer value is: T4.68T83123346977
raw potentiometer value is: 302.1139590013772

The output from dimmer-switch.js



Using sensors — Light and Temperature

Wiring up our photocell
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The wiring diagram for the photocell




Coding our photocell example

barcli

o

m
b @©
4 |

oen
foudl
4 |
e |

() |
e
) [y
[
1% ]

LR

2279350758

An output in the days before barcli

A barcli graph in the console



Coding everything together

Wiring up the temperature sensor

A =
S
L1
-
3
(=8

IJlF an
i'. I
R 5

T B

')

Wiring up the temperature sensor

Coding our temperature example

The temperature.js console output
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Moving Your Bot

The different kinds of servos and motors

Types of motors

A standard DC hobby motor

A vibration motor



A stepper motor

Types of servos

A standard servo



A continuous servo



Servo and motor controllers
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An example of a servo controller with an 12C interface



Motor and servo shields

An example of a motor shield



Wiring up servos and motors

Wiring up servos

;.

T . . T emsmsmeasee [ .
pxmm Arduino

A servo wiring diagram



Wiring up motors
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A motor wiring diagram



Creating a project with a servo and a sensor

Exploring the servo APl with the REPL
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A servo and photoresistor wiring diagram
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Advanced Movement with
Animation Library

Looking at the Animation API

Learning the terminology

segment
servo Seno Servo
positions: ngmons. positions:
0 90
—* degrees,

degrees, 132 —* ?gg rees,
0 degrees degrees
degrees

keyframe keyframe keyframe

cue points: 0, .75, 1

duration: 2000 ms

A graphical representation of an Animation segment

time of cue point = cue point value * duration

'R

The formula for a cue point time

1500 ms 2000
E3 ‘0 I

ms




The pictures of the servo movement from the segment

Project —wiring up three servos and creating an array
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Animation events

Building a servo array with informative LCD readout

This is the line to pin 5DA

LI L B S B L B L B L B B LR B " " "N " "
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I
L R B DN D R D R e D R R D R R B DN B R R I T RS R R DR R e B D D R B R B R B
B R & & 8 & 8 &R RS RS R R R R R R AR R R R R SRR R e e = L aeeew - o
L R B L D D R L L L L B R D L DR I R R O B DR D R L L L
B R & 88 F R R R R R R E R R R SRR e N

B R OR RO OF RO R OE W R R R R R R R R W R E R R R R R R EE R OEE W W
FE R R R R R R R E RN L R S R O O B R O O B A A
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This is the line to pin 5CL

Events project wiring diagram—i2c LCD
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Events project wiring diagram—Standard LCD
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Advanced Components —SPI,
1I2C, and Other Devices

Exploring SPI (Serial Peripheral Interface) devices

How SPI works

SCLE * SCLK
MOSI » MOS| SPI
SPI| MISO MISO Slave
Master S51 e S5
552
£63 |—
— SCLE
e MOS] SPI
MISO Slave
p S5
4 SCLE
—p MOS| SPI
MISO Slave
p S5

The SPI explained—Image credit https://en.wikipedia.org/wiki/Serial_Peripheral_Interface_Bus



Building with an SPI device —an LED matrix

The build

LI T I

ANAL DG IH.

nom Fou
- - -

Wiring diagram for the LED matrix



The API
The Code

A matrix example with checkbox character



Exploring I12C devices

Building with an 12C device — Accelerometer

Wiring up our accelerometer

P & W T m o
'} 1

DIGITAL (PuWh=~}
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rx@E Arduilno

Accelerometer wiring for NON-R3 Arduino Uno
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BIGITAL CFWA==)
L - AT

TX N
R N

Wiring for the SparkFun breakout board

Coding up our example

Pitch:

Roll:
Acceleration:
Inclination:
Orientation:

Barcli bar graphs in the terminal



External Devices

Build —a USB gamepad

The hardware

OO TNo) _

Arduino”

____________________________________________

(see photo). The orange wire
' should go to the pin labeled
SCL on the backpack, greento :

tzina

Wiring diagram—I12C LCD
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Wiring diagram—regular LCD



NodeBots to the

ing

Connect
World, and Where to Go Next

Connecting NodeBots to the Web

Building the WeatherBot
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The Arduino WeatherBot schematic



Using the TextBot

Sent from your Twilio trial account -
Inside: 64.16796875 degrees F
Outside: 90 degrees F

24 mins via SMS

The text message from my WeatherBot!

Johnny-Five and the wide world of microcontrollers

Moving our WeatherBot to the Particle Photon

A WeatherBot Photon Schematic




