
wiring diagram for usb

wiring diagram for usb is an essential resource for understanding how Universal Serial Bus (USB) connections
function at the hardware level. This article provides a comprehensive overview of USB wiring diagrams,
explaining the pin configurations, color codes, and electrical specifications that define USB cables and
connectors. Whether working on DIY electronics projects, repairing USB cables, or designing hardware
interfaces, knowing the correct wiring details is crucial. This guide covers standard USB types, common wiring
schemes, and the differences between USB 2.0, USB 3.0, and USB-C connectors. Additionally, it addresses
troubleshooting tips and best practices for ensuring reliable USB connections. The following sections offer a
detailed breakdown of the wiring diagrams for USB and related technical insights.

Understanding USB Cable Wiring Basics

USB Connector Pinouts and Color Codes

Wiring Diagrams for Different USB Types

Electrical Specifications and Signal Functions

Troubleshooting and Repairing USB Cables

Understanding USB Cable Wiring Basics

USB cables are designed to transmit data and provide power between devices using a standardized wiring scheme.
At the core, a USB cable typically consists of four or more wires, each serving a specific function. The wiring
diagram for USB outlines how these wires connect within the cable and to the USB connectors. Proper wiring
ensures devices communicate correctly and receive adequate power without damage. The fundamental aspects
include power delivery lines, data lines, and grounding. Understanding these basics is essential for anyone
working with USB technology, as improper wiring can lead to data loss or hardware failure.

Core Wire Functions in USB Cables

USB cables generally include the following wires:

VCC (Power): Supplies +5 volts DC to devices.

D+ (Data Positive): Carries positive differential data signals.

D− (Data Negative): Carries negative differential data signals.

GND (Ground): Provides electrical ground reference.

These four wires form the basis of USB 2.0 and earlier cable designs. More advanced USB types may include
additional wires for enhanced data transfer and power delivery.

Importance of Following the Wiring Diagram for USB

Adhering to the correct wiring diagram for USB is vital for device compatibility and safety. Miswiring can
cause short circuits or damage to connected devices. For example, reversing the power and ground wires could



permanently damage electronics. Therefore, referencing a detailed USB wiring diagram ensures proper cable
assembly and functionality.

USB Connector Pinouts and Color Codes

USB connectors come in various forms, such as Type-A, Type-B, Micro-USB, and USB-C. Each connector type
has a specific pinout configuration that corresponds to the wiring diagram for USB cables. Additionally, wire
color codes are standardized to help identify each conductor’s purpose during manufacturing and repair.

Standard USB Type-A Pinout

The USB Type-A connector is the most common and widely recognized USB interface. It typically contains four
pins arranged as follows:

Pin 1 (VCC): +5V power supply1.

Pin 2 (D−): Data negative2.

Pin 3 (D+): Data positive3.

Pin 4 (GND): Ground4.

Understanding this pinout is critical when interpreting any wiring diagram for USB Type-A cables.

Common USB Wire Color Codes

Standard USB cables use a consistent color scheme for their internal wiring, which aligns with their functions:

Red: VCC (+5V)

White: D− (Data negative)

Green: D+ (Data positive)

Black: Ground (GND)

These colors help technicians and engineers quickly identify wires when assembling or troubleshooting USB
cables.

Wiring Diagrams for Different USB Types

The wiring diagram for USB varies depending on the type and generation of USB technology. USB 2.0, USB 3.0,
and USB-C utilize different numbers of wires and pin configurations to support varying data rates and power
capabilities.

USB 2.0 Wiring Diagram

USB 2.0 cables use four wires corresponding to the basic functions of power, ground, and differential data
transmission. The wiring diagram for USB 2.0 includes:



Red wire to VCC (+5V)

White wire to D−

Green wire to D+

Black wire to GND

This simple configuration supports data transfer rates up to 480 Mbps and 500 mA of power delivery.

USB 3.0 Wiring Diagram

USB 3.0 introduced additional pins and wires to achieve higher data rates (up to 5 Gbps). The wiring diagram
for USB 3.0 cables includes the four USB 2.0 wires plus five more for SuperSpeed data:

Two differential pairs for SuperSpeed data (TX+/- and RX+/-)

Additional ground wires for shielding

These extra conductors require a more complex wiring diagram for USB 3.0 connectors such as USB 3.0 Type-
A or USB 3.0 Micro-B.

USB-C Wiring Diagram

USB-C connectors use a highly versatile wiring scheme with 24 pins, supporting reversible plug orientation and
enhanced power delivery (up to 100W). The wiring diagram for USB-C includes:

Multiple power and ground pins

SuperSpeed differential pairs

Configuration channel (CC) pins for negotiation

Sideband use (SBU) pins for alternate modes

This complexity allows USB-C to support various protocols and high-speed data transfer, making the wiring
diagram for USB-C more intricate than earlier USB versions.

Electrical Specifications and Signal Functions

Understanding the electrical characteristics described in the wiring diagram for USB is necessary for proper
device design and troubleshooting. Each wire in a USB cable carries signals or power with defined voltage and
current limits.

Power Delivery in USB Wiring

The VCC wire delivers a nominal +5 volts DC, with USB 2.0 providing up to 500 mA current, and USB
3.0/USB-C capable of higher currents depending on the power negotiation. Proper wiring ensures stable power
delivery without voltage drops or overheating.



Data Transmission and Signal Integrity

The D+ and D− lines transmit differential data signals that minimize electromagnetic interference. The wiring
diagram for USB illustrates how these lines are twisted together inside the cable to preserve signal quality. In
USB 3.0 and USB-C, additional differential pairs are introduced to handle higher data rates, requiring precise
wiring layouts.

Troubleshooting and Repairing USB Cables

Faulty USB cables often result from broken wires, poor solder joints, or incorrect wiring. The wiring diagram
for USB serves as a critical reference for diagnosing and repairing these issues.

Common USB Cable Problems

Typical problems include:

Intermittent connections due to broken internal wires

Short circuits caused by exposed conductors touching

Incorrect wiring leading to device malfunction

Physical damage to connectors or cable insulation

Repair Techniques Using the Wiring Diagram for USB

Effective repair requires identifying the correct wire based on color codes and pinouts, stripping insulation
carefully, and making secure solder or crimp connections. Testing continuity and voltage on the wires can
confirm proper wiring. Following the wiring diagram for USB ensures that repairs restore full functionality
and prevent future issues.

Frequently Asked Questions

What is a USB wiring diagram?

A USB wiring diagram is a schematic representation that shows the internal connections and pin configurations
of USB cables and connectors, detailing the wiring for power, ground, and data lines.

How many wires are inside a standard USB cable?

A standard USB cable typically contains four wires: VCC (power, usually 5V), D- (data minus), D+ (data
plus), and GND (ground).

What colors correspond to each wire in a USB cable wiring diagram?

In most USB cables, the color coding is: Red for VCC (5V), White for D- (data minus), Green for D+ (data
plus), and Black for GND (ground).



Can I use a USB wiring diagram to create my own USB cable?

Yes, a USB wiring diagram provides the necessary information to correctly connect the wires to the USB
connectors, allowing you to make your own cables safely and correctly.

What are the pin assignments in a USB Type-A connector according to the
wiring diagram?

Pin 1 is VCC (5V), Pin 2 is D-, Pin 3 is D+, and Pin 4 is GND in a USB Type-A connector.

How does a USB 3.0 wiring diagram differ from USB 2.0?

USB 3.0 cables have additional wires for SuperSpeed data transfer, including extra pairs of differential data
lines, making the wiring more complex than USB 2.0’s four-wire configuration.

Where can I find reliable USB wiring diagrams?

Reliable USB wiring diagrams can be found in official USB Implementers Forum documents, electronics websites,
technical forums, and manufacturer datasheets.

Is it important to follow the USB wiring diagram exactly when repairing a
USB cable?

Yes, following the USB wiring diagram exactly is crucial to ensure proper data transfer, power delivery, and
to avoid damaging devices.

What tools do I need to read or create a USB wiring diagram?

To read or create a USB wiring diagram, you need basic electronics knowledge, a USB pinout reference, diagram
software like CAD tools or drawing apps, and sometimes a multimeter for testing.

Can a wiring diagram help diagnose USB cable issues?

Yes, a wiring diagram helps identify which wires correspond to power and data lines, making it easier to test
continuity and diagnose faults in USB cables.

Additional Resources
1. USB Wiring and Circuit Design Essentials
This book provides a comprehensive guide to understanding USB wiring diagrams and circuit layouts. It covers
the basics of USB technology, including power lines, data lines, and shielding. Readers will find detailed
illustrations and step-by-step instructions for creating reliable USB connections.

2. Understanding USB Protocols and Wiring Diagrams
Focusing on the communication protocols behind USB, this book explains how wiring diagrams relate to data
transfer standards. It breaks down complex USB specifications into accessible concepts, making it ideal for
beginners and professionals alike. Practical examples demonstrate how to troubleshoot common wiring issues.

3. The Complete Guide to USB Cable Wiring
This title dives into the different types of USB cables and their wiring configurations, such as USB 2.0, USB
3.0, and USB-C. It includes detailed wiring diagrams and color codes for each cable type. The book also
discusses best practices for ensuring signal integrity and durability.



4. DIY USB Wiring Projects for Electronics Enthusiasts
Perfect for hobbyists, this book offers hands-on projects that involve creating and modifying USB cables and
connectors. Each project includes clear wiring diagrams and instructions to build custom USB solutions. It
emphasizes safety and compatibility with common electronic devices.

5. Advanced USB Wiring and Signal Integrity
This book targets engineers and advanced users interested in the intricacies of USB wiring and signal quality. It
explores topics like impedance matching, noise reduction, and differential signaling with detailed wiring diagrams.
Readers will gain insights into designing high-performance USB circuits.

6. USB Wiring Diagrams for Device Designers
Designed for product developers, this book provides comprehensive wiring diagrams for integrating USB ports
into electronic devices. It covers power management, data line routing, and connector types with practical
design tips. The content ensures compliance with USB standards for commercial products.

7. Troubleshooting USB Wiring and Connectivity Issues
This guide focuses on diagnosing and fixing common problems related to USB wiring and connections. It includes
wiring diagrams to help identify faults such as broken wires, incorrect pinouts, and grounding issues. The book
also offers tips for testing USB cables and ports effectively.

8. USB-C Wiring and Pinout Explained
Specializing in the latest USB-C technology, this book explains the complex wiring and pin configurations of
USB-C connectors. It provides detailed diagrams and explanations of alternate modes and power delivery
features. The book is essential for anyone working with modern USB-C devices.

9. Practical USB Wiring for Embedded Systems
This book bridges the gap between USB wiring theory and embedded system applications. It covers how to
interface microcontrollers with USB ports using wiring diagrams and example circuits. Readers will learn to
implement USB connectivity in custom hardware projects efficiently.
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  wiring diagram for usb: Electromagnetic Compatibility (EMC) Design and Test Case
Analysis Junqi Zheng, 2019-02-11 A practical introduction to techniques for the design of electronic
products from the Electromagnetic compatibility (EMC) perspective Introduces techniques for the
design of electronic products from the EMC aspects Covers normalized EMC requirements and
design principles to assure product compatibility Describes the main topics for the control of
electromagnetic interferences and recommends design improvements to meet international
standards requirements (FCC, EU EMC directive, Radio acts, etc.) Well organized in a logical
sequence which starts from basic knowledge and continues through the various aspects required for
compliance with EMC requirements Includes practical examples and case studies to illustrate design
features and troubleshooting Author is the founder of the EMC design risk evaluation approach and
this book presents many years’ experience in teaching and researching the topic
  wiring diagram for usb: Big Book of Windows Hacks Preston Gralla, 2007 This useful book
gives Windows power users everything they need to get the most out of their operating system, its
related applications, and its hardware.
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  wiring diagram for usb: Computer Architecture and Organization Shuangbao Paul Wang,
2021-11-29 In today’s workplace, computer and cybersecurity professionals must understand both
hardware and software to deploy effective security solutions. This book introduces readers to the
fundamentals of computer architecture and organization for security, and provides them with both
theoretical and practical solutions to design and implement secure computer systems. Offering an
in-depth and innovative introduction to modern computer systems and patent-pending technologies
in computer security, the text integrates design considerations with hands-on lessons learned to help
practitioners design computer systems that are immune from attacks. Studying computer
architecture and organization from a security perspective is a new area. There are many books on
computer architectures and many others on computer security. However, books introducing
computer architecture and organization with security as the main focus are still rare. This book
addresses not only how to secure computer components (CPU, Memory, I/O, and network) but also
how to secure data and the computer system as a whole. It also incorporates experiences from the
author’s recent award-winning teaching and research. The book also introduces the latest
technologies, such as trusted computing, RISC-V, QEMU, cache security, virtualization, cloud
computing, IoT, and quantum computing, as well as other advanced computing topics into the
classroom in order to close the gap in workforce development. The book is chiefly intended for
undergraduate and graduate students in computer architecture and computer organization, as well
as engineers, researchers, cybersecurity professionals, and middleware designers.
  wiring diagram for usb: Computer Architecture and Security Shuangbao Paul Wang, Robert S.
Ledley, 2013-01-10 The first book to introduce computer architecture for security and provide the
tools to implement secure computer systems This book provides the fundamentals of computer
architecture for security. It covers a wide range of computer hardware, system software and data
concepts from a security perspective. It is essential for computer science and security professionals
to understand both hardware and software security solutions to survive in the workplace.
Examination of memory, CPU architecture and system implementation Discussion of computer buses
and a dual-port bus interface Examples cover a board spectrum of hardware and software systems
Design and implementation of a patent-pending secure computer system Includes the latest
patent-pending technologies in architecture security Placement of computers in a security fulfilled
network environment Co-authored by the inventor of the modern Computed Tomography (CT)
scanner Provides website for lecture notes, security tools and latest updates
  wiring diagram for usb: Practical Data Communications for Instrumentation and
Control John Park, Steve Mackay, Edwin Wright, 2003-07-28 Overview of Data Communications;
Basic Data Communication Principles; Physical Serial Communication Standards; Error Detection;
Cabling Basics; Electrical Noise and Interference; Modems and Multiplexers; Introduction to
Protocols; Open Systems Interconnection Model; Industrial Protocols; HART Protocol; Open
Industrial Fieldbus and DeviceNet Systems; Local Area Networks; Appendix A: Numbering Systems;
Appendix B: Cyclic Redundancy Check (CRC) Program Listing; Appendix C: Serial Link Design;
Glossary.
  wiring diagram for usb: CompTIA A+ Complete Study Guide Quentin Docter, Emmett Dulaney,
Toby Skandier, 2012-09-17 CompTIA Authorized, fully updated Study Guide for the leading IT
certification: CompTIA A+ CompTIA A+ is the de facto certification for IT technicians. Some vendors
even require employees to achieve certification as part of their job training. This book prepares you
for both required exams: 220-801 and 220-802. Totally updated to cover the 2012 exams, this
popular prep guide covers all the exam objectives. Readers will also have access to additional study
tools, including the Sybex Test Engine with bonus practice exams, electronic flashcards, and a
glossary of important terms in searchable PDF form. Includes a coupon for 10% Off CompTIA
Certification Exams A complete study guide to both exams required for CompTIA A+ certification,
the standard certification for software and hardware vendors and major technology companies
Covers personal computer components, laptops and portable devices, operating systems (including
mobile), printers and scanners, networks, security, safety and environmental issues, communication,



and professionalism Provides clear and concise information on crucial hardware and operating
system maintenance and troubleshooting topics Offers practical examples, real-world insights, exam
highlights, and end-of-chapter reviews CompTIA A+ Complete Study Guide prepares the diligent
student to pass both parts of the A+ exam with confidence.
  wiring diagram for usb: Top 200 Arduino Project Mehmet AVCU, 2021-01-02
  wiring diagram for usb: Practical Data Acquisition for Instrumentation and Control Systems
John Park, Steve Mackay, 2003-07-28 Introduction to Data Acquisition & Control; Analog and Digital
Signals; Signal Conditioning; The Personal Computer for Real Time Work; Plug-in Data Acquisition
Boards; Serial Data Communications; Distributed & Standalone Loggers/Controllers; IEEE 488
Standard; Ethernet & LAN Systems; The Universal Serial Bus (USB); Specific Techniques; The
PCMCIA Card; Appendix A: Glossary; Appendix B: IBM PC Bus Specifications; Appendix C: Review of
the Intel 8255 PPI Chip; Appendix D: Review of the Intel 8254 Timer-Counter Chip; Appendix E:
Thermocouple Tables; Appendix F: Numbers Systems; Appendix G: GPIB (IEEE-488) Mnemonics &
their Definition; Appendix H: Practical Laboratories & Demonstrations; Appendix I: Command
Structure & Programming.
  wiring diagram for usb: The Ultimate AndroiDAQ Guide Rick Fluck, The Ultimate AndroiDAQ
Guide is an in-depth look into the techniques of data acquisition and process control, using the
parallel processing micro-controller on the AndroiDAQ module. It teaches you sensing and electronic
drive circuits, and how to implement these circuits in programming languages like Android,
LabVIEW, Java, and Python. The book also shows you how to leverage and use the menu command
structure used in the AndroiDAQ open source firmware, for the many data acquisition tasks that are
used in robotic and product design. Many examples are given to allow you to control your
AndroiDAQ module in ways other popular development modules can not, via USB, Bluetooth, or
Wi-Fi communication. It is a guide to help you make your next project be part of the Internet of
Things.
  wiring diagram for usb: Raspberry Pi Blueprints Dan Nixon, 2015-03-25 If you have already
undertaken some simple projects with the Raspberry Pi and are looking to enter the exciting work of
hardware interaction, then this book is ideal for you.
  wiring diagram for usb: Exploring Arduino Jeremy Blum, 2013-07-16 Learn to easily build
gadgets, gizmos, robots, and more using Arduino Written by Arduino expert Jeremy Blum, this
unique book uses the popular Arduino microcontroller platform as an instrument to teach you about
topics in electrical engineering, programming, and human-computer interaction. Whether you're a
budding hobbyist or an engineer, you'll benefit from the perfectly paced lessons that walk you
through useful, artistic, and educational exercises that gradually get more advanced. In addition to
specific projects, the book shares best practices in programming and design that you can apply to
your own projects. Code snippets and schematics will serve as a useful reference for future projects
even after you've mastered all the topics in the book. Includes a number of projects that utilize
different capabilities of the Arduino, while interfacing with external hardware Features chapters
that build upon each other, tying in concepts from previous chapters to illustrate new ones Includes
aspects that are accompanied by video tutorials and other multimedia content Covers electrical
engineering and programming concepts, interfacing with the world through analog and digital
sensors, communicating with a computer and other devices, and internet connectivity Explains how
to combine smaller topics into more complex projects Shares downloadable materials and source
code for everything covered in the book Projects compatible with many official Arduino boards
including Arduino Uno; Arduino Leonardo; Arduino Mega 2560; Arduino Due; Arduino Nano;
Arduino Mega ADK; LilyPad Arduino and may work with Arduino-compatible boards such as
Freeduino and new third party certified boards such as the Intel Galileo Exploring Arduino takes you
on an adventure and provides you with exclusive access to materials not found anywhere else!
  wiring diagram for usb: Arduino Retro Arcade Clock Mehmet AVCU, 2021-01-05
  wiring diagram for usb: Raspberry Pi Projects for Kids Dan Aldred, 2019-12-10 Learn
coding and electronics through 12 original and daring projects that hack wireless signals. The



Raspberry Pi is an inexpensive, pocket-sized computer that will help you build and code your own
hardware projects. Raspberry Pi Projects for Kids will show you how to harness the power of the
Raspberry Pi to create 12 cool projects using simple code and common materials like a webcam,
microphone, and LED lights. Step-by-step instructions and detailed diagrams guide you through
each project. After a brief introduction to the Python programming language, you'll learn how to:
Create an LED night-light that turns itself on and off Set up a Raspberry Pi camera to take selfies
and videos Set up a webcam to stream video to your cell phone Manipulate environments in
Minecraft Hijack local radio waves to play your own songs and recordings Configure Raspberry Pi to
send texts to a cell phone Track your family members' locations via wi-fi and Bluetooth Create an
MP3 player Set up a camera to take motion-triggered photos of wildlife Control the electronics in
your home with your cell phone Teach Raspberry Pi to read aloud posts from your Twitter feed Play
Rock, Paper, Scissors against Raspberry Pi Raspberry Pi Projects for Kids will deliver hours of fun
and endless inspiration!
  wiring diagram for usb: Mac mini Hacks and Mods For Dummies John Rizzo, 2006-01-13
Starting at $499, the diminutive Mac mini-2.5 inches tall, 6.5 inches wide, and 2.9 pounds-is
expected to become Apple's bestselling computer, with projected shipments of 100,000 units a
month This book offers several projects-some easy, some more challenging-to help people tweak,
modify, and transform a Mac mini Modest modifications include creating a Mac mini home theater,
an appliance controller, and a travel kit; other more complex (but very cool!) mods require wielding
a soldering iron Offers detailed, illustrated step-by-step instructions-including how to open the Mac
mini, keep track of pieces, and avoid damage-that enable even novice tinkerers to complete the
projects
  wiring diagram for usb: The Hands-on XBEE Lab Manual Jonathan A Titus, 2012-07-02 Get
the practical knowledge you need to set up and deploy XBee modules with this hands-on,
step-by-step series of experiments. The Hands-on XBee Lab Manual takes the reader through a
range of experiments, using a hands-on approach. Each section demonstrates module set up and
configuration, explores module functions and capabilities, and, where applicable, introduces the
necessary microcontrollers and software to control and communicate with the modules. Experiments
cover simple setup of modules, establishing a network of modules, identifying modules in the
network, and some sensor-interface designs. This book explains, in practical terms, the basic
capabilities and potential uses of XBee modules, and gives engineers the know-how that they need to
apply the technology to their networks and embedded systems. Jon Titus (KZ1G) is a Freelance
technical writer, editor, and designer based in Herriman, Utah, USA and previously editorial
director at Test & Measurement World magazine and EDN magazine. Titus is the inventor of the
first personal-computer kit, the Mark-8, now in the collection at the Smithsonian Institution. - The
only book to cover XBee in practical fashion; enables you to get up and running quickly with
step-by-step tutorials - Provides insight into the product data sheets, saving you time and helping
you get straight to the information you need - Includes troubleshooting and testing information, plus
downloadable configuration files and fully-documented source code to illustrate and explain
operations
  wiring diagram for usb: The Tao of Computing Henry M. Walker, 2012-07-06 Describing
both the practical details of interest to students and the high-level concepts and abstractions
highlighted by faculty, The Tao of Computing, Second Edition presents a comprehensive
introduction to computers and computer technology. This edition updates its popular predecessor
with new research exercises and expanded discussion questions
  wiring diagram for usb: The Tao of Computing, Second Edition Henry M. Walker,
2012-07-06 Describing both the practical details of interest to students and the high-level concepts
and abstractions highlighted by faculty, The Tao of Computing, Second Edition presents a
comprehensive introduction to computers and computer technology. This edition updates its popular
predecessor with new research exercises and expanded discussion questions. It uses a
question-and-answer format to provide thoughtful answers to the many practical questions that



students have about computing. Among the questions answered, the book explains: What capabilities
computers have in helping people solve problems and what limitations need to be considered Why
machines act the way they do What is involved in getting computers to interact with networks The
book offers a down-to-earth overview of fundamental computer fluency topics, from the basics of
how a computer is organized and an overview of operating systems to a description of how the
Internet works. The second edition describes new technological advances including social media
applications and RSS feeds.
  wiring diagram for usb: Arduino Electronics Blueprints Don Wilcher, 2015-07-24 Arduino
is an open source electronics prototyping platform for building a multitude of smart devices and
gadgets. Developers can benefit from using Arduino in their projects because of the ease of coding,
allowing you to build cool and amazing devices supported by numerous hardware resources such as
shields in no time at all. Whether you're a seasoned developer or brand new to Arduino, this book
will provide you with the knowledge and skill to build amazing smart electronic devices and gadgets.
First, you will learn how to build a sound effects generator using recorded audio-wave files you've
made or obtained from the Internet. Next, you will build DC motor controllers operated by a web
page, a slide switch, or a touch sensor. Finally, the book will explain how to build an electronic
operating status display for an FM radio circuit using Arduino.
  wiring diagram for usb: Raspberry Pi Cookbook Simon Monk, 2016-05-18 With millions of new
users and several new models, the Raspberry Pi ecosystem continues to expand—along with a lot of
new questions about the Pi’s capabilities. The second edition of this popular cookbook provides more
than 240 hands-on recipes for running this tiny low-cost computer with Linux, programming it with
Python, and hooking up sensors, motors, and other hardware—including Arduino and the Internet of
Things. Prolific hacker and author Simon Monk also teaches basic principles to help you use new
technologies with Raspberry Pi as its ecosystem continues to develop. This cookbook is ideal for
programmers and hobbyists familiar with the Pi through resources, including Getting Started with
Raspberry Pi (O’Reilly). Python and other code examples from the book are available on GitHub. Set
up your Raspberry Pi and connect to a network Work with its Linux-based operating system Program
Raspberry Pi with Python Give your Pi eyes with computer vision Control hardware through the
GPIO connector Use Raspberry Pi to run different types of motors Work with switches, keypads, and
other digital inputs Use sensors to measure temperature, light, and distance Connect to IoT devices
in various ways Create dynamic projects with Arduino
  wiring diagram for usb: Cognitive Multi-agent Systems Mikuláš Hajduk, Marek Sukop,
Matthias Haun, 2018-07-04 The book describes an approach to the multi-agent systems (MAS)
design for applications of robotic soccer in the MiroSot category. The described MAS is designed for
dynamic, quickly changing environments, in which not only the actions of our MAS are observed, but
also those of the opposing MAS. It actively tries to affect the environment to score goals faster than
the opposing MAS. Multi-agent systems (MAS) are mostly applied in the environments in which they
exist and act without an opposing system. The book also describes strategies based on a supervisor
that makes decisions depending on behavior prediction of the opposing MAS and the ball movement
in the working place. A sophisticated distribution of tasks was designed for each agent to cooperate
in order score goals as fast as possible. Simultaneously, these agents try, by permitted means, to
prevent the enemy agents from scoring goals. The approach described is an excellent guide to the
constantly evolving abilities of mobile robotics, both for real-world applications, such as cooperation
of multiple robots in life-saving activities, and for the steadily developing applications of mobile
robots in various robotic competitions (e.g. Robocup, etc.). The book provides readers with
high-level knowledge on how to design strategies and how to implement such systems, and the ideas
presented enable them to further refine the approach utilizing the latest hardware and use it in new
systems implementations of sophisticated intelligent engineering.
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