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FIGURE 2-14: A Grove adaptor cable attached to Pi2Grover.

FIGURE 2-15: A close-up of the Adafruit GPS with a Grove patch
cable.
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FIGURE 3-1: The 12C bus.
FIGURE 3-2: HDC1080 temperature and humidity sensor.
FIGURE 3-3: HDC1080 with the Grove cable plugged in.
FIGURE 3-4: The HDC1080 hooked up to the Raspberry Pi.
FIGURE 3-5: The Grove four-channel, 16-bit ADC.
FIGURE 3-6: The Grove oxygen sensor.

FIGURE 3-7: The complete Raspberry Pi/ADC/oxygen sensor
hookup.

FIGURE 3-8: The start of our O2 experiment.
FIGURE 3-9: The graph of the data from our O2 experiment.
FIGURE 3-10: The MyTemperature dashboard.

FIGURE 3-11: Blynk in the App Store (left)_and creating_a Blynk
account (right)

FIGURE 3-12: Click for QR (left),_ and then scan the QR to generate
your myTempe...

FIGURE 3-13: The MyTemperature app (left) and the initial screen
of the Blynk a...

FIGURE 3-14: The authentication token in the MyTemperature app
project settings...

FIGURE 3-15: The MyTemperature app’s Live view.
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FIGURE 4-1: A DC motor on a small robot.




FIGURE 4-2:

FIGURE 4-3:

Sun-tracking_solar panels using_a stepper motor.
The Grove 12C motor driver.

FIGURE 4-4:

Annotated diagram of the I12C motor driver board.

FIGURE 4-5:

The Adafruit DC motor.

FIGURE 4-6:

The wires in the 12C motor drive screw terminals.

FIGURE 4-7:

Motors installed on the motor drive.

FIGURE 4-8:

The DC motor setup.

FIGURE 4-9:

The SG90 micro servo with wires.

FIGURE 4-10:

Grove male-pin-to Grove-connector patch cable.

FIGURE 4-11:

Servo motor correctly wired to the patch cable.

FIGURE 4-12:

Fully connected Pi and servo motor.

FIGURE 4-13:

A diagram of a stepper motor.

FIGURE 4-14:

Logic analyzer showing_the motor stepping

sequence.

FIGURE 4-15:

The 28BY]J-48 stepper motor and UNL2003 driver

board.

FIGURE 4-16:

A Grove-connector-to-female-pin-header patch

cable.

FIGURE 4-17:

Closeup of power connections on the UNL2003

driver board.

FIGURE 4-18:

Second Grove patch cable attached.

FIGURE 4-19:

All patch wires installed on the UNL2003 driver

board.

FIGURE 4-20:

Stepper motor and driver board connected.

FIGURE 4-21:

FIGURE 4-22:

Stepper motor, ready to step.

FIGURE 4-23:

The Raspberry Pi running_the stepper motor.

FIGURE 1-1:
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Inputs for the BMW robot driving_system.

FIGURE 1-2:

A robot making_bread.

FIGURE 1-3:

FIGURE 1-4:

Baxter making_coffee.
The Toasteroid Internet-connected toaster.

FIGURE 2-1:
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The assembled PiCar-B robot.

Fully wired Raspberry Pi and stepper motor project.



FIGURE 2-2:

The PiCar-B motor controller board.

FIGURE 2-3:

The SG90 micro servo motor.

FIGURE 2-4:

The main drive motor.

FIGURE 2-5:

A single RGB LED.

FIGURE 2-6:

The 12 programmable RGB LEDs.

FIGURE 2-7:

Raspberry Pi camera and cable.

FIGURE 2-8:

An ultrasonic distance sensor.

FIGURE 2-9:

An example of the assembly manual diagrams.

FIGURE 2-10: The assembled PiCar-B showing_wiring.

FIGURE 2-11: Setting_ the VNC viewer option.
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FIGURE 3-1:

Adeept remote control software.
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FIGURE 4-1:

Cats and dogs recognition accuracy per epoch.

FIGURE 4-2:

Panther the cat on salmon.

FIGURE 4-3:

Winston the dog.

FIGURE 4-4:

A picture of a dress?

FIGURE 4-5:

Robot vision neural network test setup.

FIGURE 4-6:

The cat who is apparently a dog.

FIGURE 4-7:

MouseAir, an Al mouse-launching_cat toy.

FIGURE 4-8:

The OpenCV processed frame.

FIGURE 4-9:

The OpenCV mask frame.

FIGURE 4-10: Screen for the blue ball color configuration.

FIGURE 4-11: Raspberry Pi trying_to chase the ball.

FIGURE 4-12: Missing_balls for other targets.




Introduction

The power of Python. The Python language is becoming
more and more popular, and in 2017 it became the most
popular language in the world according to IEEE
Spectrum. The power of Python is real.

Python the number-one language because it's easy to
learn and use, due partly to its simplified syntax and
natural-language flow but also to the amazing user

community and the breadth of applications available.

About This Book

This book is a reference manual to guide you through the
process of learning Python and how to use it in modern
computer applications, such as data science, artificial
intelligence, physical computing, and robotics. If you're
looking to learn a little about a lot of exciting things, this
is the book for you. It gives you an introduction to the
topics that you'll need to explore more deeply.

Python All-in-One For Dummies, 2nd Edition guides you
through the Python language and then takes you on a
tour through some cool libraries and technologies (the
Raspberry Pi, robotics, Al, data science, and more) that
all revolve around the Python language. When you work
on new projects and new technologies, Python is there
with a diverse number of libraries just waiting for you to
use.

This is a hands-on book, with examples and code
throughout. You are expected to enter the code, run it,
and then modify it to do what you want. You don’t just
buy a robot; you build it so you can understand all the
pieces and can make sense of the way Python works with



the robot to control its motors and sensors. Artificial
intelligence is complicated, but Python helps make a
significant part of it accessible. Data science is
complicated, but Python helps you do data science more
easily. Robotics is complicated, but Python gives you the
code that controls the robot. And Python even enables
you to tie these pieces together and use, say, Al in
robotics.

In this book, we take you through the basics of the
Python language in small, easy-to-understand steps.
After we have introduced you to the language, we step
into the world of artificial intelligence, exploring
programming in machine learning and neural networks
using Python and TensorFlow and working on real
problems and real software, not just toy applications.

After that, we’re off to the exciting world of big data and
data science with Python. We look at big public data sets
such as medical and environmental data.

Finally, you get to experience the magic of what we call
physical computing. Using the inexpensive, small, and
incredibly popular Raspberry Pi computer, we show you
how to use Python to control motors and read sensors.
This is a lead-up to the final minibook, “Building Robots,”
where you build a robot and control it with Python and
your own programs, even using artificial intelligence.
This is not your mother’s RC car.

Python data science, robotics, Al, and fun all in the same
book.

This book won’t make you understand everything about
these fields, but it will give you a great introduction to
the terminology and the power of Python in all these
fields. Enjoy the book and go forth and learn more
afterwards.



Foolish Assumptions

We assume that you know how to use a computer in a
basic way. If you can turn on the computer and use a
mouse, you're ready for this book. We assume that you
don’t know how to program yet, although you will have
some skills in programming by the end of the book. If
we’'re wrong and you already know Python (or some
other computer language), jump ahead to minibook 4
and dig right into learning something new. Our intent is
to guide you through the language of Python and then
through some of the amazing technologies and devices
that use Python. We provide complete examples. If you
get stuck on something, look it up on the web, read a
tutorial, and then come back to it.

What to Buy

To complete the projects in Books 4 through 7, you need
a Raspberry Pi 3B+ starter kit at https://amzn.to/2WzYdoY
or a Raspberry PI 4B Starter Kit at
https://amzn.to/3nIH8WS. In addition, you need the items
listed in this section, organized by minibook.

ne  If you want to use a Raspberry Pi 4B in the robot
in Book 7, it will dramatically reduce the battery life,
and with some types of batteries the robot may not
be able to boot the Pi 4B.

Book 6

For building the projects in Book 6, you need the
following:



https://amzn.to/2WzYdoY
https://amzn.to/3nIH8W8

» Pi2Grover board at https://shop.switchdoc.com Or
www . amazon.com. (You can get $5.00 off the board at
shop.switchdoc.com by using the discount code
PI2DUMMIES at checkout.)

» Grove blue LED module, which includes a Grove cable,
at https://shop.switchdoc.com or Amazon.

» A package of Grove male jumper patch cables,
specifically the Grove-4-male-pin-to-Grove-conversion
cables, at https://shop.switchdoc.com/products/grove-4-
pin-male-jumper-to-grove-4-pin-conversion-cable-5-pcs-
per-pack and https://amzn.to/3nyGbic.

» A package of female-to-Grove patch cables at
https://shop.switchdoc.com/products/grove-4-pin-female-
jumper-to-grove-4-pin-conversion-cable-5-pcs-per-pack and
https://amzn.to/3jhQmXY.

» Grove HDC1080 I2C temperature and humidity sensor
at https://store.switchdoc.com Or www.amazon.com. The
SwitchDoc Labs HDC1080 sensor comes with a Grove
connector. If you buy a non-Grove sensor on Amazon,
you'll need a female-to-Grove patch cable, as
discussed in Chapter 2 of this minibook. You can get a
female-to-Grove patch cable at
https://shop.switchdoc.com/products/grove-4-pin-female-
jumper-to-grove-4-pin-conversion-cable-5-pcs-per-pack and
https://amzn.to/3jhQmXY.

» Grove oxygen sensor at www.seeedstudio.com Or
www .amazon . com.

» Pi2Grover Raspberry-Pi-to-Grove converter,
https://shop.switchdoc.com Or www.amazon.com. (You can get
$5.00 off the board at shop.switchdoc.com by using
the discount code PI2DUMMIES at checkout.)

» Grove four-channel, 16-bit analog-to-digital converter
at https://store.switchdoc.com Or www.amazon.com.
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https://www.amazon.com/
https://shop.switchdoc.com/
https://shop.switchdoc.com/products/grove-4-pin-male-jumper-to-grove-4-pin-conversion-cable-5-pcs-per-pack
https://amzn.to/3nyGbic
https://shop.switchdoc.com/products/grove-4-pin-female-jumper-to-grove-4-pin-conversion-cable-5-pcs-per-pack
https://amzn.to/3jhQmXY
https://store.switchdoc.com/
https://www.amazon.com/
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