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1 Introduction  
The FIRST Tech Challenge (FTC) will be adopting a new controller for its robot competitions.  This new 

platform uses Android devices that are powered by QualComm Snapdragon processors.  This document 

contains information and exercises to teach students and mentors how to use and program this new 

system. 

 

Figure 1 - FTC's new Android-based platform.
1
 

2 Agenda 
This training document is organized in following manner, 

¶ Overview of the new platform 

¶ Getting started with Android programming 

¶ Using your Robot 

¶ Operation Modes 

¶ QualComm FTC Robot SDK 

¶ Building the Robot Controller 

¶ Writing your own Op Mode 

¶ SDK documentation 

3 Scope of Material  
This document only provides a very basic introduction to Android programming and how it relates to the 

next gen FTC robot controller platform.   

Participants are encouraged to learn more about Java and Android development for other resources, 

such as the official Android 5ŜǾŜƭƻǇŜǊΩǎ website: 

http://developer.android.com/index.html 

  

                                                           
1
 Note that the user interfaces that are pictured on the Android devices are simulated.  

http://developer.android.com/index.html
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¢ƘŜ !ƴŘǊƻƛŘ 5ŜǾŜƭƻǇŜǊΩǎ ǿŜōǎƛǘŜ Ƙŀǎ ŀ ǎŜǊƛŜǎ ƻŦ !ƴŘǊƻƛŘ ŘŜǾŜƭƻǇƳŜƴǘ ǘǳǘƻǊƛŀƭǎ (including video-based 

interactive training): 

http://developer.android.com/training/index.html 

There is an excellent free tutorial from Oracle that teaches basic and advanced Java programming: 

http://docs.oracle.com/javase/tutorial/ 

4 Demo Robots 
The training material in this document assumes that students will have access to a demo robot.  The 

Ǌƻōƻǘ όŀƪŀΣ ǘƘŜ άYф ōƻǘέύ ƛǎ ŀ ǎƳŀƭƭ-sized robot that is equipped with a DC motor controller, a servo 

controller, and two sensors.  The DC motor controller controls two 12V DC motors.  The servo controller 

controls two 180-degree servos.  The K9 bots also are equipped with a Power Module device and a 

Legacy Module device.  The motor and servo controllers, and the Power and Legacy Modules are made 

by a company called Modern Robotics. 

     

Figure 2 ς This training material often makes references to a K9 bot (Matrix or Tetrix). 

If you are interested in building your own version of the K9 bot, a rudimentary build guide is available 

and distributed with this training manual. 

IMPORTANT NOTE: The K9 Bot that is described in this build guide was designed as a training robot.  The 

K9 Bot is useful for learning how to write op modes for the new Android control platform.  The K9 Bot is 

also easy to build and compact in size.  The K9 Bot was not designed to be a competition-ready robot.  It 

is mainly intended for training purposes. 

 

  

http://developer.android.com/training/index.html
http://docs.oracle.com/javase/tutorial/
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5 Overview of the Next Gen Platform  
The next gen platform is a point-to-point system.  This system has two main components, the Driver 

Station and the Robot Controller.  The driver station communicates wirelessly with the robot controller. 

 

 

Figure 3 - The new FTC platform is a point-to-point solution. 

5.1 Driver Station  
The driver station is the component that the teams use to provide input (from a pair of gamepads 

and/or a touch screen) to the Robot Controller.   The driver station also displays messages (status 

information, motor speed, sensor data, etc.) from the Robot Controller.  

The driver station consists of the following components, 

1. Android Device ς An Android device is used as the base of the driver station.  This Android 

device communicates wirelessly with the robot controller.  This device has its own internal 

battery. 

2. USB Gamepad Controllers ς The driver station uses a pair of USB-enabled gamepad controllers 

for driver input.  For this tutorial, we will use a pair of Logitech F310 gamepads with the devices 

ǎŜǘ ƛƴ ά·έ ƳƻŘŜ ό·ōƻȄ ŜƳǳƭŀǘƛƻƴ ƳƻŘŜΣ ƛΦŜ., the switch on the bottom of the F310 should be set 

ǘƻ ǘƘŜ ά·έ ǇƻǎƛǘƛƻƴύΦ 

3. Non-Powered USB Hub ς The driver station Android tablet only has a single USB port.  A USB 

hub is used to connect both gamepads to the driver station tablet. 

4. Micro USB Adapter ς The driver station Android device has a type of connector port known as a 

Micro USB Type B (female) connector.  An adaptor cable is needed to connect the USB hub to 

the Android device. 

5. Driver Station Android App ς The driver station needs a special Android app that receives input 

from the gamepads and communicates with the robot controller. 
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Figure 4 - Driver station hardware consists of a tablet, an adapter cable, a USB hub and two gamepads. 

5.2 Robot Controller  
The robot controller ŀŎǘǎ ŀǎ ǘƘŜ άōǊŀƛƴǎέ ƻŦ ǘƘŜ ǊƻōƻǘΦ  Lǘ ƘŀƴŘƭŜǎ ŎƻƳƳǳƴƛŎŀǘƛƻƴǎ ǿƛǘƘ ǘƘŜ ŘǊƛǾŜǊ 

station.  It processes sensor data and user commands and sends instructions to the motor and servo 

controllers to make the robot move. 

For this tutorial, the K9 bot is equipped with the following components, 

1. Android Device ς Preferably a phone-sized (smaller) Android device is used as the robot 

controller.   This device will communicate wirelessly to the driver station.  This device will also 

communicate, through a USB cable, to the onboard robot hardware.  This device has its own 

internal battery. 

2. Robot Controller App ς The Android device runs a special robot controller app that 

communicates with the driver station and sends/receives messages to the onboard robot 

hardware. 

3. 12V Rechargeable Battery ς The battery provides power to a USB hub, which in turn provides 

power to other devices (such as the Legacy Module) that are connected to the USB hub.  The 

battery also provides power to drive the DC motors and servos on the robot. 

4. Power Module ς The Power Module is an electronic device that has a built-in USB hub which 

connects the Android device to one or more USB-enabled modules (such as the Legacy Module).  

The Power Module draws power from the 12V battery and feeds it to the USB devices through 

the USB cables.  The Power Module also feeds power directly to the DC motor and servo 

controllers. 

5. Micro USB Adapter ς The robot controller Android device has a type of connector port known as 

a Micro USB Type B (female) connector.  An adapter cable is needed to connect the Android 

Device to the built-in USB. 

6. USB Cables ς The USB-connected modules (such as the Power Module and Legacy Module) for 

the next gen platform use USB Mini style cables to connect with each other and with the 

Android device.  Note that an adapter cable is needed to connect the USB Mini style cable to the 

!ƴŘǊƻƛŘΩǎ aƛŎǊƻ ¦{. ¢ȅǇŜ . ǇƻǊǘΦ 

7. Legacy Module ς This module is a special electronic device that acts as a bridge between the 

new Android robot controller and the older LEGO NXT-compatible devices (motor and servo 
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controllers, sensors, etc.).  The Legacy Module communicates with the Android device through a 

USB connection.  It receives commands and sends data from/to the Android device.  It also 

communicates, through six NXT-style ports to existing NXT-compatible hardware (motor 

controller, servo controller, LEGO approved sensors, etc.).   The Legacy Module draws power 

through the USB connection from the Power Module. 

8. DC Motor Controller with Motors ς The K9 bot has a single DC motor controller.  The USB-

enabled DC Motor Controller communicates with the Android device through a USB connection.  

The USB-enabled motor controller also draws 12V power from the Power Module to power the 

DC motors. 

9. Servo Controller with Servos ς The K9 bot has a single servo controller. The USB-enabled Servo 

Controller communicates with the Android device through a USB connection.  The USB-enabled 

servo controller also draws 12V power from the Power Module to power the servos. 

10. Hitechnic IR Seeker V2 Sensor ς The K9 bot has an NXT-compatible IR seeker sensor.  The sensor 

is connected to the Legacy Module.  The Android device communicates through the Legacy 

Module to the sensor.  The sensor draws power from the Legacy Module. 

11. LEGO Light Sensor ς The K9 bot has an NXT-compatible IR seeker sensor.  The sensor is 

connected to the Legacy Module.  The Android device communicates through the Legacy 

Module to the sensor.  The sensor draws power from the Legacy Module. 

12. NXT Cables ς The K9 bot uses standard LEGO NXT-compatible cables to connect the Legacy 

Module with the sensors.  

 

 

Figure 5 - K9 bot hardware with USB-enabled motor/servo controllers (cables and adapter not shown in detail). 
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5.3 A Note about USB Ports & Cables 
The next gen platform uses USB (which stands for Universal Serial Bus) to connect the Android devices 

to the robot and game controller hardware.  The USB cables allow the devices to communicate at a very 

ƘƛƎƘ ǎǇŜŜŘΦ  ¢ƘŜ ¦{. ŎŀōƭŜǎ ŀƭǎƻ ǇǊƻǾƛŘŜ ǇƻǿŜǊ ǘƻ ǘƘŜ ŘŜǾƛŎŜǎ ǘƘŀǘ ŀǊŜ άŘƻǿƴǎǘǊŜŀƳέ ǘƻ ǘƘŜ tƻǿŜǊ 

Module.   

5.3.1 USB Host & Client Modes 

A USB-enabled device such as a smartphone or tablet can act as a USB host or as a USB client device.  A 

USB host is the device that initiates all communications on the bus.  The USB client responds to 

communications from the host.  The Android devices that are used for the next gen platform have the 

ability to act as either a USB host or a USB client.  When you plug the Android device into a laptop the 

Android device acts as a USB client.  When you plug a gamepad into the Android device the Android 

device acts as a USB host.  The term USB On-the -Go (or USB OTGύ ƛǎ ǳǎŜŘ ǘƻ ŘŜǎŎǊƛōŜ ŀ ŘŜǾƛŎŜΩǎ ŀōƛƭƛǘȅ ǘƻ 

switch between host and client modes.  

Note that when an Android device is acting as a USB host, it cannot simultaneously be charged.2  This 

means that when you have your Android tablet connected to the Logitech gamepads or when you have 

your Android phone connected to the Power Module or Legacy Module (with the phone acting as a USB 

host) the Android device will be drawing power from its internal battery.  The Android deviceΩǎ ƛƴǘŜǊƴŀƭ 

battery currently cannot be charged while it is acting as a host for the gamepad or robot modules. 

5.3.2 USB Micro Type B 

The Android devices have a special type of USB port called a USB On-the-Go (OTG) port.  This USB OTG 

port allows the Android device to automatically switch between host and client modes.  The USB OTG 

devices typically have a USB Micro Type B receptacle: 

 

Figure 6 - USB Micro B receptacle
3
. 

¢ƘŜ !ƴŘǊƻƛŘ ŘŜǾƛŎŜΩǎ ƳƛŎǊƻ ¦{. receptacle requires a USB Micro B cable: 

                                                           
2
 From http://elect ronics.stackexchange.com/questions/34741/can-an-android-tablet-serve-as-usb-host-and-be-charged-

simultaneously-through-a accessed January 15, 2015. 
3
 Image from http://en.wikipedia.org/wiki/USB#mediaviewer/File:USB_Micro_B_receptacle.svg accessed on January 15, 2015. 

http://electronics.stackexchange.com/questions/34741/can-an-android-tablet-serve-as-usb-host-and-be-charged-simultaneously-through-a
http://electronics.stackexchange.com/questions/34741/can-an-android-tablet-serve-as-usb-host-and-be-charged-simultaneously-through-a
http://en.wikipedia.org/wiki/USB#mediaviewer/File:USB_Micro_B_receptacle.svg
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Figure 7 - USB Micro B cable
4
. 

 

  

                                                           
4
 From http://www.monoprice.com/Product?c_id=103&cp_id=10303&cs_id=1030307&p_id=8639&seq=1&format=2 accessed 

on January 15, 2015. 

http://www.monoprice.com/Product?c_id=103&cp_id=10303&cs_id=1030307&p_id=8639&seq=1&format=2
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5.3.3 USB Mini Type B 

The electronic modules from Modern Robotics that are used to communicate between the Android 

phone and the robot hardware (motors, servos and sensors) are equipped with USB Mini Type B 

receptacles.  This type of receptacle was selected by the manufacturer because they are the most 

durable type of connector, designed for repeated connect and disconnect cycles.  These are the same 

style of USB receptacle found on high-end digital SLR cameras. 

 

Figure 8 - USB Micro B receptacle
5
. 

¢ƘŜ [ŜƎŀŎȅ ŀƴŘ tƻǿŜǊ aƻŘǳƭŜΩǎ aƛƴƛ . ǊŜŎŜǇǘŀŎƭŜ ǊŜǉǳƛǊŜǎ ŀ USB Mini Type B style cable: 

 

Figure 9 - USB Micro B cable
6
. 

  

                                                           
5
 Image from http://en.wikipedia.org/wiki/USB#mediaviewer/File:USB_Mini-B_receptacle.svg accessed on January 15, 2015. 

6
 From http://www.monoprice.com/Product?c_id=103&cp_id=10303&cs_id=1030302&p_id=8632&seq=1&format=2 accessed 

on January 15, 2015. 

http://en.wikipedia.org/wiki/USB#mediaviewer/File:USB_Mini-B_receptacle.svg
http://www.monoprice.com/Product?c_id=103&cp_id=10303&cs_id=1030302&p_id=8632&seq=1&format=2
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5.3.4 Micro USB OTG Adapter 

A special adapter cable is used to connect the Android device to the Power Module or to the USB hub.  

This Micro USB OTG Adapter cable has a male USB Micro B connector on one end and a female standard 

USB Type A receptacle on the other end. 

 

Figure 10 - USB Micro OTG Adapter Cable.
7
 

When used with the driver station, the USB hub is connected to the Android tablet through the Micro 

OTG adapter cable. 

When used with the robot controller, the Power Module is connected to the smartphone through the 

Micro OTG adapter cable. 

  

                                                           
7
 Image from http://www.monoprice.com/Product?c_id=108&cp_id=10833&cs_id=1083314&p_id=9724&seq=1&format=2 

accessed on January 15, 2015. 

http://www.monoprice.com/Product?c_id=108&cp_id=10833&cs_id=1083314&p_id=9724&seq=1&format=2
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6 The Android Operating System  

6.1 What is Android?  
The next gen platform uses a tablet and a smartphone to control a robot.  The tablet and smartphone 

are actually sophisticated, compact computers.  These handheld computers have a central processor, 

volatile and non-volatile memory, input/output devices, and other features commonly found on modern 

computers. 

Android is the operating system that runs on these handheld devices.  Similar to a laptop that has 

Microsoft Windows or MacOS as its operating system, a tablet or smartphone has its own operating 

ǎȅǎǘŜƳ ǘƘŀǘ ƳŀƴŀƎŜǎ ǘƘŜ ŘŜǾƛŎŜΩǎ ƘŀǊŘǿŀǊŜ ŀƴŘ ǎƻŦǘǿŀǊŜ ŎƻƳǇƻƴŜƴǘǎΦ 

 

Figure 11 - Android is the world's most popular computing platform.
8
 

You may have heard people refer to Android as firmware.  The term firmware implies that the 

ƛƴǎǘǊǳŎǘƛƻƴǎ ŀƴŘ Řŀǘŀ ǘƘŀǘ ŀǊŜ ƳŀƪŜ ǳǇ ǘƘŜ ŘŜǾƛŎŜΩǎ ƻǇŜǊŀǘƛƴƎ ǎȅǎǘŜƳ ŀǊŜ ǎǘƻǊŜŘ ƛƴ ǘƘŜ ŘŜǾƛŎŜΩǎ ƴƻƴ-

ǾƻƭŀǘƛƭŜ ƳŜƳƻǊȅΦ  ¢ƘŜ άŦƛǊƳέ ƛƴ ǘƘŜ ǿƻǊŘ άŦƛǊƳǿŀǊŜέ ƻǊƛƎƛƴŀƭƭȅ ƛƳǇƭƛŜŘ ǘƘŀǘ ǘƘŜ ƛƴǎǘǊǳŎǘƛƻƴǎ ŀƴd data 

that are used to run an electronic device like a digital camera or MP3 player did not change very 

frequently (if at all).  Typically, the firmware was installed once onto the device (at the factory) and left 

ǘƘŜǊŜ ŦƻǊ ǘƘŜ ǊŜǎǘ ƻŦ ǘƘŜ ŘŜǾƛŎŜΩǎ ƭƛŦŜΦ 

Android is more similar to the Windows, MacOS and Linux operating systems.  It is installed onto non-

volatile parts of memory of a tablet or phone.  However, Android is often updated with patches or 

upgrades, just like Windows, MacOS and Linux.  Even though Android can be updated regularly, people 

ǎǘƛƭƭ ƻŦǘŜƴ ǊŜŦŜǊ ǘƻ ƛǘ ŀǎ άŦƛǊƳǿŀǊŜΦέ 

Google produces Android, which ƛǎ ǘƘŜ ǿƻǊƭŘΩǎ Ƴƻǎǘ ǇƻǇǳƭŀǊ ƻǇŜǊŀǘƛƴƎ ǎȅǎǘŜƳΦ9  Google develops and 

maintains the Android code.  This source code is available to the public under an open source license.10  

DƻƻƎƭŜ ǇǊƻǾƛŘŜǎ ŦǊŜŜ ŘŜǾŜƭƻǇŜǊ ǘƻƻƭǎ ǘƘŀǘ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ǿǊƛǘŜ ŀǇǇƭƛŎŀǘƛƻƴǎ ƻǊ άŀǇǇǎέ ŦƻǊ ǘƘŜ !ƴŘǊƻƛŘ 

platform.  Starting with version 1.5, the different versions of Android are denoted by their version 

number and by the name of a dessert or candy.  Android version 1.5 is known as Cupcake.  Android 4.4 is 

known as Kit Kat.  As of the January 2015, the most current version of Android (5.0) is known as Lollipop. 

 

 

                                                           
8
 Image from http://en.wikipedia.org/wiki/File:Android_robot.svg ς Retrieved December 4, 2014. 

9
 See http://developer.android.com/about/index.html for details. 

10
 http://en.wikipedia.org/wiki/Android_(operating_system) ς Retrieved January 15, 2015. 

http://en.wikipedia.org/wiki/File:Android_robot.svg
http://developer.android.com/about/index.html
http://en.wikipedia.org/wiki/Android_(operating_system)


DRAFT: Contents Subject to Change 

FTCTraining Manual v0_93.docx  Page 13 of 102 

6.2 Android Studio  
The driver station tablet and the robot controller smartphone run special apps for the FTC competition.  

These apps are created using tools that are provided for free by Google.  The official development tool 

for Android development is known as Android Studio.  In order to be able to write programs to control a 

robot, you will need to learn how to build apps using Android Studio. 

Android Studio is a tool known as an Integrated Development Environment (IDE).  Android Studio is a 

software package that you install onto a computer or laptop.  It has a suite of tools, such as a text editor, 

debugger, and other tools to help author, build and install apps for the Android operating system. 

App development might seem intimidating at first.  However, for the FTC robots, the process is fairly 

simplified.  The engineers at QualComm have developed an Android framework for the FTC robots.  This 

framework takes care of much of the more complex programming tasks.  The student or mentor can 

focus on programming the robot behavior and not have to worry much about developing the framework 

of the app. 

6.3 MIT/Google App Inventor  
Work is being done to integrate the new FTC platform with the MIT/Google App Inventor: 

http://appinventor.mit.edu/explore/ 

The App Inventor is a user-friendly, server-based tool to create Android apps using a visual development 

environment. 

The App Inventor is being modified so that it will able to support the FIRST Tech Challenge hardware.  

Teams will eventually be able to use the App Inventor to create apps for their competition bots. 

Unfortunately, the App Inventor will not be covered in this manual.  A separate App Inventor training 

manual will be available. 

6.4 Java 
Java is a popular text-based, object-oriented programming language.  Android apps are written using 

Java syntax.  The programs that we will be using in this tutorial require a basic knowledge of Java.  

Unfortunately, the scope of this document does not allow for a detailed examination of the Java 

programming language.  However, the Oracle Corporation maintains an excellent, free online Java 

tutorial: 

http://docs.oracle.com/javase/tutorial/ 

Students are encouraged to review the online Java tutorial before they attempt to try the exercises in 

this training manual.  It would be helpful if students have a basic knowledge of Java to complete the 

exercises in this manual.   Students do not have to be Java experts, but should understand the basic 

syntax of java and be familiar with concepts such as classes, inheritance, and other key object oriented 

concepts. 

http://appinventor.mit.edu/explore/
http://docs.oracle.com/javase/tutorial/
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7 Installing Android Studio  

7.1 Important Note Regarding the Android Studio Instructions  
IMPORTANT NOTE!!!  This training manual contains instructions on how to install the Android Studio 

software onto your PC.  Please note that this information is provided to help you with the installation of 

the software, however, the screen shots and links in this document might be out of date.   

The most up-to-date reference for installing and using the Android Studio software can be found on the 

Android developer website: 

http://developer.android.com/sdk/index.html 

Please read and refer to the instructions on the Android developer website before you attempt to install 

this software onto your own PC. 

7.2 Android Studio Website  
In order to create programs for your next gen FTC robot, you will need to have Android Studio installed 

on your laptop.  Android Studio is distributed freely by Google and it is available on the Android 

5ŜǾŜƭƻǇŜǊΩǎ ǿŜōǎƛǘŜΥ 

http://developer.android.com/sdk/index.html 

Android Studio is available on the MacOS, Windows and Linux operating systems.  This version of the 

manual currently only describes how to install Android Studio for the Windows environment. 

7.3 System Requirements  
Before you download and install the Android Studio you should first check the list of system 

ǊŜǉǳƛǊŜƳŜƴǘǎ ƻƴ ǘƘŜ !ƴŘǊƻƛŘ ŘŜǾŜƭƻǇŜǊΩǎ ǿŜōǎƛǘŜ ǘƻ ǾŜǊƛŦȅ ǘƘŀǘ ȅƻǳǊ ǎȅǎǘŜƳ ǎŀǘƛǎŦƛŜǎ ǘƘŜ ƭƛǎǘ ƻŦ 

minimum requirements: 

 http://developer.android.com/sdk/index.html#Requirements 

7.4 Installing the Java Development Kit  
You will need to download and install the Java Development Kit (JDK) onto your computer, prior to 

installing the Android Studio software.  At the time this document was originally written, Android Studio 

requires the JDK version 7 for Windows installations. 

The JDK version 7 software can be downloaded from the Oracle.com website: 

http://www.oracle.com/technetwork/java/javase/downloads/jdk7-downloads-1880260.html 

If you visit the JDK download website, you will want to select either the Windows X86 download file (if 

you are using a 32-bit version of Windows) or the x64 download file (if you are using a 64-bit version of 

Windows).  At the time of this writing, JDK 7u75 is the kit you should download: 

http://developer.android.com/sdk/index.html
http://developer.android.com/sdk/index.html
http://developer.android.com/sdk/index.html#Requirements
http://www.oracle.com/technetwork/java/javase/downloads/jdk7-downloads-1880260.html
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Figure 12 - Select x86 for 32-bit versions of Windows or x64 for 62-bit versions of Windows. 

Note that you will only need the JDK 7 software.  You do not need to download any of the extra files that 

are available on the Oracle website (such as the Demos & Samples download). 

Once you have the executable file downloaded from the Oracle website, double click on the file to open 

it and start the installation.  Follow the steps of the Installation Wizard to install the software onto your 

computer. 

 

Figure 13 - Follow the steps of the Installation Wizard. 

 

When prompted, select the default recommended settings from the Installation Wizard 
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Figure 14 - Select the default recommended settings for the installation. 

!ŦǘŜǊ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ƛǎ ŎƻƳǇƭŜǘŜΣ Ƙƛǘ ǘƘŜ ά/ƭƻǎŜέ ōǳǘǘƻƴ ǘƻ ŎƭƻǎŜ ǘƘŜ Lƴǎǘŀƭƭŀǘƛƻƴ ²ƛȊŀǊŘΦ  ¸ƻǳ Řƻ ƴƻǘ 

neŜŘ ǘƻ ŎƭƛŎƪ ƻƴ ǘƘŜ άbŜȄǘ {ǘŜǇǎέ ōǳǘǘƻƴΦ 

 

Figure 15 - Hit the Close button to finish the installation. 

7.5 Installing the Android Studio Software  
Once you have installed the JDK software successfully, you can go to the Android developeǊΩǎ ǿŜōǎƛǘŜ 

and download the Android Studio software: 

http://developer.android.com/sdk/index.html 

On the Android Studio SDK website, click on the green button to take you to the download webpage: 

http://developer.android.com/sdk/index.html
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Figure 16 - Click on green button to download the software. 

The Android web page should prompt you to accept or reject the license agreement.  Check the 

checkbox to accept the agreement, then press the blue button to begin the download: 

 

Figure 17 - Accept the license agreement and click blue button to begin download. 

Once you have downloaded the installation file, double click on it to begin the install process.  An 

Installation Wizard should appear.  Follow the steps of the Installation Wizard to install the software: 
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Figure 18 - Follow the steps of the Installation Wizard to install the software. 

When prompted by the Installation Wizard, select the default values for the settings and continue with 

the installation process. 

 

Figure 19 - Select the default values when prompted by the installation wizard. 

During the installation process, the Installation Wizard will prompt you for the Install Locations for the 

Android Studio software, and the Google Android Software Development Kit (SDK).  The Android Studio 

software is the tool (such as the text editor, project browser, and debugger) that you will use to create 

and edit your apps.  The Android SDK contains the actual software components that are used to build 

and install the apps. 

When the Installation Wizard prompts you for the Install Locations, you should note the install location 

of the Android SDK.  You might need to know this location later on to find and run tools that are 

available in the SDK.  In the screenshot below, the Android SDK will be installed to the directory 

ά/Υ\Users\ teng\AppData\Local\Android\ǎŘƪέ ƻƴ ǘƘŜ ²ƛƴŘƻǿǎ ŎƻƳǇǳǘŜǊΦ 

 



DRAFT: Contents Subject to Change 

FTCTraining Manual v0_93.docx  Page 19 of 102 

 

Figure 20 - Note the installation location of the Android SDK. 

Continue with the installation process.  Note that Android Studio is a large program and it can take a 

long time to install the required components.  Please be patient and wait for the install to complete. 

 

Figure 21 - Android Studio can take a long time to install the required components. 

hƴŎŜ ǘƘŜ ƛƴǎǘŀƭƭŀǘƛƻƴ ƛǎ ŦƛƴƛǎƘŜŘΣ ǇǊŜǎǎ ǘƘŜ άCƛƴƛǎƘέ ōǳǘǘƻƴ ǘƻ ŎƭƻǎŜ ǘƘŜ Lƴǎǘŀƭƭŀǘƛƻƴ ²ƛȊŀǊŘ ŀƴŘ ǘƻ ƭŀǳƴŎƘ 

Android Studio. 
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Figure 22 - Press "Finish" to complete the install and to launch Android Studio. 

When the Android Studio software is launched, it might prompt you to import Android Studio settings 

from a previous installation of the software.  Unless you are an advanced user who has previous Android 

{ǘǳŘƛƻ ǎŜǘǘƛƴƎǎ ǘƘŀǘ ȅƻǳ ǿƻǳƭŘ ƭƛƪŜ ǘƻ ǇǊŜǎŜǊǾŜΣ ǎŜƭŜŎǘ άL Řƻ ƴƻǘ ƘŀǾŜ ŀ ǇǊŜǾƛƻǳǎ ǾŜǊǎƛƻƴ ƻŦ !ƴŘǊƻƛŘ 

{ǘǳŘƛƻ ƻǊ L Řƻ ƴƻǘ ǿŀƴǘ ǘƻ ƛƳǇƻǊǘ Ƴȅ ǎŜǘǘƛƴƎǎέ ŀƴŘ ŎƭƛŎƪ άhYέ ǘƻ ŎƻƴǘƛƴǳŜΦ 

 

 

Figure 23 - Android Studio might prompt you to import previous settings. 

Once Android Studio has finished downloading and installing the additional software components, click 

ǘƘŜ άCƛƴƛǎƘέ ōǳǘǘƻƴ ǘƻ ŎƻƴǘƛƴǳŜΥ 
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Figure 24 - Click on the "Finish" button to continue. 

7.6 Android SDK Manager  
The Android Studio software lets you launch an application known as the Android SDK Manager.  The 

Android SDK Manager can be used to install SDK components and tools that you might need to build 

your app.  You can launch the SDK Manager from the Welcome screen of Android Studio.  Select 

ά/ƻƴŦƛƎǳǊŜέ ŦǊƻƳ ǘƘŜ ²ŜƭŎƻƳŜ ǎŎǊŜŜƴ ǘƻ ƻǇŜƴ ŀ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ƳŜƴǳΥ 

 

Figure 25 - Select "Configure" from the Quick Start menu of the Welcome screen. 

In the /ƻƴŦƛƎǳǊŜ ƳŜƴǳΣ ǎŜƭŜŎǘ ǘƘŜ ά{5Y aŀƴŀƎŜǊέ ƻǇǘƛƻƴ ǘƻ ƭŀǳƴŎƘ ǘƘŜ !ƴŘǊƻƛŘ {5Y aŀƴŀƎŜǊΥ 
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Figure 26 - Select SDK Manager from Configure menu. 

The SDK Manager will list available packages of software tools that you can download if they are not 

already installed on your machine.  The SDK Manager also lets you remove/uninstall components from 

ȅƻǳǊ ŎƻƳǇǳǘŜǊΦ  Lƴ ǘƘŜ ǎŎǊŜŜƴ ƎǊŀō ōŜƭƻǿ ȅƻǳ Ŏŀƴ ǎŜŜ ǘƘŀǘ ǘƘŜ ά!ƴŘǊƻƛŘ {5Y ¢ƻƻƭǎέ όǊŜǾƛǎƛƻƴ нпΦлΦнύΣ ǘƘŜ 

ά!ƴŘǊƻƛŘ {5Y tƭŀǘŦƻǊƳ-ǘƻƻƭǎέ όǊŜǾƛǎƛƻƴ нмύ ŀnd the ά!ƴŘǊƻƛŘ {5Y .ǳƛƭŘ-ǘƻƻƭǎέ όǊŜǾƛǎƛƻƴ нмΦмΦнύ  ŀǊŜ 

already installed on the computer. 
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Figure 27 - The SDK Manager shows what software packages are available and what have been installed. 

The Android Studio development environment will use the SDK tools to build your Android app.  You can 

configure the Android Studio software to use different versions of the SDK tools to build your app.  

Sometimes, you might want to use a more recent version (such as Android SDK Tools, revision 24.0.2) of 

the tools because they contain bug fixes or new features that you would like to incorporate into your 

app.  Other times, you might want to use an older version of the SDK tools, because these tools are 

more stable (have less bugs) or work better with your target Android hardware. 

The SDK Manager also lists some extra software tools which might be useful for your development 

ŜƴǾƛǊƻƴƳŜƴǘΦ  LŦ ȅƻǳ ŀǊŜ ŀ ²ƛƴŘƻǿǎ ǳǎŜǊΣ ǘƘŜƴ ȅƻǳ ǿŀƴǘ ǘƻ ƳŀƪŜ ǎǳǊŜ ŀ ŎƻǳǇƭŜ ƻŦ ά9ȄǘǊŀǎέ ŀǊŜ ƛƴǎǘŀƭƭŜŘ 

onto your local machine.  Towards the bottom of the scrolling view of the SDK manager, there is a 

ǇŀŎƪŀƎŜ ƻŦ ŎƻƳǇƻƴŜƴǘǎ ƭŀōŜƭŜŘ ά9ȄǘǊŀǎέΦ  bŀǾƛƎŀǘŜ ǘƻ ǘƘƛǎ ǇŀŎƪŀƎŜ ŀƴŘ ŜȄǇŀƴŘ ǘƘŜ ǇŀŎƪŀƎŜ ǘƻ ǾƛŜǿ ƛǘǎ 

ŎƻƳǇƻƴŜƴǘǎΦ  aŀƪŜ ǎǳǊŜ ǘƘŜ ŎƻƳǇƻƴŜƴǘǎ άDƻƻƎƭŜ ¦{. 5ǊƛǾŜǊέ is installed on your machine.  If they are 

not installed, make sure you select them by checking the boxes next to their listing, then hitting the 

install button. 

In the screen grab below, the Google USB driver was not yet installed.  The check box next to the Google 

USB component has been selected, indicating that the user would like to install the Google USB driver 

onto the machine.  

 

 

Figure 28 - In this image the USB Driver is not yet installed. 

After you have selected which components you would like to install/uninstall, click on the install button 

then accept the user license agreements to begin the download and installation process: 
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Figure 29 - Accept the license agreements to download and install the components. 

Once you have completed installing the SDK components and extra tools, you can close the Android SDK 

Manager.  Note that it might take a long time for the SDK Manager to download and install the 

components, so please be patient while it does so. 
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7.7 Building your First App  
Once you have installed the SDK components that you would like for your computer, you can close the 

SDK manager and start programming your first app.  On the Android Studio Welcome screen, you should 

ǎŜŜ ŀƴ ƻǇǘƛƻƴ ǘƻ ά{ǘŀǊǘ ŀ ƴŜǿ !ƴŘǊƻƛŘ {ǘǳŘƛƻ tǊƻƧŜŎǘέ ƛƴ ǘƘŜ vǳƛŎƪ {ǘŀǊǘ ƳŜƴǳΦ  /ƭƛŎƪ ƻƴ ǘƘƛǎ ƻǇǘƛƻƴ ǘƻ 

start a new project. 

 

Figure 30 - Select "Start a new Android Studio project" from the Quick Start menu 

Android Studio will prompt you for some information about your new project.  You should provide a 

ƴŀƳŜ ŦƻǊ ȅƻǳǊ ǇǊƻƧŜŎǘ όǘƘŜ ŘŜŦŀǳƭǘ ǾŀƭǳŜ ƻŦ άaȅ !ǇǇƭƛŎŀǘƛƻƴέ ƛǎ ŦƛƴŜ ς you can leave it there).  Also, 

Android uses a naming scheme which uses the names from an Internet domain that you provide to 

make the Java classes that you create unique.  Android Studio will store your classes using this domain 

name.   This helps avoid conflicts with classes that you might use from other software libraries. 

CƻǊ ǘƘƛǎ ŜȄŀƳǇƭŜΣ ȅƻǳ Ŏŀƴ ƭŜŀǾŜ ǘƘŜ ŘŜŦŀǳƭǘ ŘƻƳŀƛƴ ƴŀƳŜ όάƧǿƛŜǊƳŀƴΦŜȄŀƳǇƭŜΦŎƻƳέ ƛƴ ǘƘŜ ǎŎǊŜŜƴ ǎƘƻǘ 

below, yours will be slightly different).   
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Figure 31 - You can accept the default values for the application name, domain, and project location. 

The next screen prompts you for the minimum SDK version that you want to target your app to work 

with.  Since our app is going to be a simple one, we can target an older version of the Android Operating 

system.  Accept the default value (which in the following screen shot is Android 4.0.3, Ice Cream 

Sandwich): 

 

Figure 32 - Accept the default minimum SDK version that your app will work with and press Next. 

Android Studio will prompt you to specify what type of activity that you would like to add to your 

project.  An activity is like a window on a computer application.  An activity is a container that holds 

widgets ŦƻǊ ȅƻǳǊ !ƴŘǊƻƛŘ ŀǇǇΦ  aŀƪŜ ǎǳǊŜ ǘƘŜ ŘŜŦŀǳƭǘ ŀŎǘƛǾƛǘȅ ǘȅǇŜ όŀ ά.ƭŀƴƪ !ŎǘƛǾƛǘȅέύ ƛǎ ǎŜƭŜŎǘŜŘ ŀƴŘ 

press Next to continue. 
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Figure 33 - Select the Blank Activity type and hit Next. 

Android Studio will prompt you for information about the blank activity that it will create for your 

project.  You can accept the default values and push the άCƛƴƛǎƘέ ōǳǘǘƻƴ ǘƻ ƎŜƴŜǊŀǘŜ ǘƘŜ ŀǇǇΦ 

 

Figure 34 - Accept the default values and click Finish to generate your app. 
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The Android Studio software will use the parameters that you specified to generate a new project. 

 

Figure 35 - Android Studio will build the project. 

While it is generating the project, the Windows operating system might flash some warning messages 

about Java and/or Android Studio trying to ŀŎŎŜǎǎ ǘƘŜ ƴŜǘǿƻǊƪΦ  ¸ƻǳ ǎƘƻǳƭŘ ά!ƭƭƻǿ ŀŎŎŜǎǎέ ŦƻǊ the Java 

and Android Studio applications. 

         

Figure 36 - You should allow access to your networks for Java and Android Studio. 

Once the project has been successfully created you should see the Android Studio Tip of the Day screen.  

¸ƻǳ Ŏŀƴ ŎƭƻǎŜ ǘƘƛǎ ǿƛƴŘƻǿ ŀƴŘ ŀƭǎƻ ǳƴŎƘŜŎƪ ǘƘŜ ά{Ƙƻǿ ¢ƛǇǎ ƻƴ {ǘŀǊǘǳǇέ ƻǇǘƛƻƴ ƛŦ ȅƻǳ Řƻ ƴƻǘ ǿŀƴǘ ǘƻ ǎŜŜ 

any more tips. 

 

Figure 37 - Android Studio has a Tip of the Day screen. 

If you were able to install Android Studio and the JDK successfully, you should see an Android Studio 

screen for your newly created project. 
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Figure 38 - If you successfully create a project, your screen should look something like this. 

Take a look at the screen shot in Figure 38.  At the top of the screen there is a set of menus, similar to 

the menus you might find on any other Windows application.   You can use these menus to get 

information about your project or adjust settings for your project or Android Studio environment. 

On the left hand side of the screen you can see a project browser.  This project browser is similar to the 

Windows File Explorer.  You can use the project browser to browse through the components of your 

Android project.  You can click on the project components to expand or collapse them (i.e., show more 

or less information about that component). 

 

Figure 39 - The project browser can be used to browse the components that make up your project. 
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When you select a project item, such as a .XML file or a .java file, through the project browser, the 

ƻǇŜƴŜŘ ŦƛƭŜ ǿƛƭƭ ōŜ ŘƛǎǇƭŀȅŜŘ ƻƴ ǘƘŜ ǊƛƎƘǘ ƘŀƴŘ ǎƛŘŜ ƻŦ ǘƘŜ ǎŎǊŜŜƴΦ  CƻǊ ŜȄŀƳǇƭŜΣ ƭŜǘΩǎ ŎƻƴǎƛŘŜǊ ǘhe file 

ƴŀƳŜŘ άŀŎǘƛǾƛǘȅψƳŀƛƴΦȄƳƭέ ǿƘƛŎƘ ƛǎ ƭƻŎŀǘŜŘ ƛƴ ǘƘŜ ǇǊƻƧŜŎǘ ǎǳō ŘƛǊŜŎǘƻǊȅ άŀǇǇ->res->ƭŀȅƻǳǘέ ƛƴ ǘƘŜ 

screenshot below.   When you click on activity_main.xml the file should open up and appear on the right 

hand side of your display. 

 

Figure 40 - Selected files will open up in the right hand side of the screen. 

If you have more than one file open on the right hand side of the dispay, you can click on the tabs 

towards the top of the screen to select the file that you would like to view. 

 

Figure 41 - You can choose which file to view by clicking on its tab near the top of the display. 

In Figure 40, the activity_main.xml file contains the layout information for the main activity of the app 

that you are creating.  Android Studio has a What-You-See-Is-What-You-Get (WYSIWYG) style graphical 

editor that lets you drag widgets (things like text boxes, buttons, etc.) onto your activity.   
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Figure 42 - Android has a WYSIWYG design editor that lets you drag widgets onto the activity screen. 

.ȅ ŎƭƛŎƪƛƴƎ ƻƴ ǘƘŜ ά¢ŜȄǘέ ǘŀō ǘƻǿŀǊŘǎ ǘƘŜ ōƻǘǘƻƳ ƻŦ ǘƘŜ ǎŎǊŜŜƴΣ !ƴŘǊƻƛŘ {ǘǳŘƛƻ ƭŜǘǎ ȅƻǳ ŀƭǎƻ edit the 

layout of your activity with a text editor. 

 

Figure 43 - Click on the "Text" tab near the bottom of the screen to see the text version of the XML file. 

Believe it or not, our simple test program is just about done.  For this exercise, we are only going to have 

ŀ ǎƛƳǇƭŜ ōƭŀƴƪ ŀǇǇ ǘƘŀǘ ǊŜŀŘǎ άIŜƭƭƻ ǿƻǊƭŘέ ƻƴ ƛǘΦ  ¸ƻǳ ƳƛƎƘǘ ƘŀǾŜ ŀƭǊŜŀŘȅ ƴƻǘƛŎŜŘ ǘƘƛǎ ǘŜȄǘ ƛƴ ǘƘŜ ŘŜǎƛƎƴ 

preview in Figure 42 or Figure 43. 

Before we can build and install our app, we will first need to prepare our machine to connect to a real 

Android device.  We will learn how to do this in the next section of this manual. 
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7.8 Connecting Android Studio to a Real Device  
We are just about ready to install our simple test app onto a real Android device.  Before we can do this, 

we need to first make sure that our Android device has the Developer Options and USB Debugging 

enabled.  We also have to make sure that our Windows PC has the correct USB driver installed for the 

Android device that you are using. 

7.8.1 Removing the SIM card from the ZTE Speed 

The ZTE Speed is the recommended Android device for the upcoming 2015-2016 FTC season.  Before 

you use your phone, you should physically remove the SIM card, and then place the phone into Airplane 

Mode (with WiFi still enabled) in order to make sure that the Speed phone does not try to connect to 

the Boost Mobile network whenever it is turned on. 

 

Figure 44 - ZTE Speed 

The first step in this process is to make sure that your phone is powered off.  You will need to remove 

the plastic back cover of the phone.  With the screen facing you, if you look in the lower right hand 

corner of the device, you will see a gap that you can use to pry the plastic rear cover off of the phone.  

Pry the back cover off of the phone and then place the phone screen down onto the table.   

Along the right hand side of the phone, you should see the SIM card.  Push in on the SIM card ς this will 

eject the card partially from its slot.  Remove the card and store it in a safe place.  Replace the back 

cover and then power the phone on. 
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Figure 45 - There is a gap in lower right hand corner that you can use to pry the back cover off the phone. 

 

Figure 46 - Pry the back cover off of the phone. 
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Figure 47 - The SIM card is installed in the right hand side. 

 

Figure 48 - Push in on the SIM card to eject it from its slot. 

 

Figure 49 - Remove the card from its slot and replace the back cover. 
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After you have removed the SIM card from the ZTE Speed phone, power the device on and step through 

the opening screens (see images below): 

 

Figure 50 - The phone will ask you if you would like to set up Talkback.  Hit Next to skip this step. 

 

 

Figure 51 - Select your language and hit Next to continue. 
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Figure 52 - The phone will prompt you to connect to a WiFi Network. Hit Next to continue. 

 

 

Figure 53 ς You can connect to a WiFi network at this point or skip this step (hit Next). 
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Figure 54 - You might see this message indicating that the SIM card was not detected.  Hit OK to continue. 

 

 

Figure 55 - The phone will display a Hands Free Activation screen. 
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Figure 56 - The phone will try to activate itself.  Hit the "Activate" button to continue. 

 

 

Figure 57 ς ¢ƘŜ ŀŎǘƛǾŀǘƛƻƴ ǎƘƻǳƭŘ ŦŀƛƭΦ Iƛǘ ά5ƻƴŜέ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ǇǊƻŎŜǎǎΦ 
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Figure 58 - You should now see your home screen.  Press the Apps symbol to display the available apps on your phone. 

 

  

Figure 59 - Find the Settings app and press it to launch the Settings activity. 
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Figure 60 - Turn on Airplane Mode so the device won't try to connect to mobile network. 

 

 

Figure 61 - Turn WiFi back on once the phone is in Airplane Mode. 

Once you have removed the SIM card and switched the phone to Airplane Mode it is now ready for use. 

7.8.2 Enabling Developer Options on your Android Device  

For this training manual, we assume you will be using a ZTE Speed Android phone as your primary 

development device. In order to be able to be able to use this device with the Android Studio software, 

you will need to make sure the phone has άDeveloper Optionsέ enabled and that the USB Debugging 

mode is enabled. 
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Detailed instructions on how to enable the Developer Options mode (and how to connect an Android 

device to Android Studio) are available on the Android developer website: 

http://developer.android.com/tools/device.html 

If your Android device is not yet in developer options mode, you can go to the settings screen of your 

Android device (touch the icon that looks like a cog or gear) and go to the Settings->About phone 

activity.  Look for the Build number or in the case of the ZTE Speed look for the SW Version of your 

phone.  Tap the Build number or SW Version number seven times to enable Developer Options on your 

device.   

        

Figure 62 - Tap on the Build number (left) or SW Version number (right) 7 times to enable Developer Options. 

9Ȅƛǘ ǘƘŜ !ōƻǳǘ ǇƘƻƴŜ ŀŎǘƛǾƛǘȅ ŀƴŘ ƭƻƻƪ ŀǘ ȅƻǳǊ {ŜǘǘƛƴƎǎ ǎŎǊŜŜƴΦ  ¸ƻǳ ǎƘƻǳƭŘ ƴƻǿ ǎŜŜ ǘƘŜ ά5ŜǾŜƭƻǇŜǊ 

ƻǇǘƛƻƴǎέ ƛǘŜƳ ƭƛǎǘŜŘ ŀōƻǾŜ ά!ōƻǳǘ ǇƘƻƴŜέ ƛƴ ǘƘŜ {ŜǘǘƛƴƎǎ ƳŜƴǳΦ 

http://developer.android.com/tools/device.html
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Figure 63 - Once Developer Options are enabled you should see a listing in the Settings menu. 

7.8.3 Enabling USB Debugging 

Lƴ ƻǊŘŜǊ ŦƻǊ ȅƻǳǊ !ƴŘǊƻƛŘ {ǘǳŘƛƻ ŎƻƳǇǳǘŜǊ ǘƻ ōŜ ŀōƭŜ ǘƻ άǘŀƭƪέ ǘƻ ȅƻǳǊ !ƴŘǊƻƛŘ ǇƘƻƴŜ ǇǊƻǇŜǊƭȅΣ ȅƻǳ ǿƛƭƭ 

ƴŜŜŘ ǘƻ ŜƴŀōƭŜ ¦{. 5ŜōǳƎƎƛƴƎ ŦƻǊ ȅƻǳǊ ǇƘƻƴŜΦ  /ƭƛŎƪ ƻƴ ǘƘŜ ά5ŜǾŜƭƻǇŜǊ ƻǇǘƛƻƴǎέ ƛǘŜƳ ƻŦ ǘƘŜ {ŜǘǘƛƴƎǎ 

menu (see Figure 63ύΦ  ¢ƘŜ 5ŜǾŜƭƻǇŜǊ ƻǇǘƛƻƴǎ ǎŎǊŜŜƴ ǎƘƻǳƭŘ ŀǇǇŜŀǊ ƻƴ ȅƻǳǊ ǇƘƻƴŜΦ  [ƻƻƪ ŦƻǊ ǘƘŜ ά¦{. 

ŘŜōǳƎƎƛƴƎέ ƻǇǘƛƻƴ ŀƴŘ ŎƘŜŎƪ ǘƘŜ ŎƘŜŎƪōƻȄ ǘƻ ŜƴŀōƭŜ ǘƘƛǎ ƻǇǘƛƻƴ ƻƴ ȅƻǳǊ ǇƘƻƴŜΥ 
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Figure 64 - Make sure USB debugging is enabled for your phone. 

hƴŎŜ ǘƘŜ ά¦{. ŘŜōǳƎƎƛƴƎέ ƻǇǘƛƻƴ ƛǎ ŜƴŀōƭŜŘ ŦƻǊ ȅƻǳǊ ǇƘƻƴŜΣ ǿƘŜƴ ȅƻǳ ŎƻƴƴŜŎǘ ȅƻǳǊ ǇƘƻƴŜ ƛǘ ǿƛƭƭ 

ŎƻƴƴŜŎǘ ƛƴ ŘŜōǳƎ ƳƻŘŜΣ ǿƘƛŎƘ ǿƛƭƭ ŀƭƭƻǿ !ƴŘǊƻƛŘ {ǘǳŘƛƻ ǘƻ άǘŀƭƪέ ǘƻ ȅƻǳǊ ǇƘƻƴŜ ŀǎ ŀƴ !ƴŘǊƻƛŘ ŘŜǾƛŎŜΦ 

7.8.4 Installing the USB Driver for your Device  

LŦ ȅƻǳΩǾŜ ŜƴŀōƭŜŘ ά¦{. ŘŜōǳƎƎƛƴƎέ ŦƻǊ ȅƻǳǊ !ƴŘǊƻƛŘ ŘŜǾƛŎŜΣ ȅƻǳ ŀǊŜ Ƨǳǎǘ ŀōƻǳǘ ǊŜŀŘȅ ǘƻ ƛƴǎǘŀƭƭ ȅƻǳǊ 

Android App onto the device.  However, there is one last step that you need to do in order to connect 

your device successfully to Android Studio. 

You will need to install the correct driver for your Android device onto your Windows computer.  If your 

Windows computer does not have the correct driver for your phone installed, then when you connect 

your device to the computer via a USB cable, the Windows computer will think that the device is a 

media player or storage device (like a FLASH drive).  You might be able to access files on your device in 

this mode, but your Android Studio software will not recognize the device as an available Android device 

that it can talk to. 
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Figure 65 - If the proper driver is not installed, your PC might assume the device is a USB media player or storage device. 

If you are able to install the correct USB driver onto your computer, then the next time you plug your 

Android device in with a USB cable, the computer and Android studio will recognize it as an Android 

ŘŜǾƛŎŜ ŀƴŘ !ƴŘǊƻƛŘ {ǘǳŘƛƻ ǿƛƭƭ ōŜ ŀōƭŜ ǘƻ άǘŀƭƪέ ǘƻ ƛǘ ǇǊƻǇŜǊƭȅΦ 

The ZTE Speed driver is conveniently included on the phone itself.  When you first connect your ZTE 

speed to your computer using a USB cable, you should notice a USB symbol appear near the top of the 

screen (see figure below).   

 

Figure 66 - When connected to PC, a USB icon should be visible near top of screen (in orange circle). 
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To display the Connect to PC activity, swipe downwards from the top of the touch screen and click on 

ǘƘŜ ά¢ƻǳŎƘ ŦƻǊ ƻǘƘŜǊ ¦{. ƻǇǘƛƻƴǎέ ƛǘŜƳ.   

 

Figure 67 - Swipe downwards and select "Touch for other USB options" 

¢ƻ ƛƴǎǘŀƭƭ ǘƘŜ ŘǊƛǾŜǊΣ ǎŜƭŜŎǘ ǘƘŜ άLƴǎǘŀƭƭ ŘǊƛǾŜǊέ ƻǇǘƛƻƴ ŦǊƻƳ ǘƘŜ ǎŎǊŜŜƴΦ 

 

Figure 68 - Select the "Install driver" option. 
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hƴŎŜ ȅƻǳ ǎŜƭŜŎǘ ǘƘŜ άLƴǎǘŀƭƭ ŘǊƛǾŜǊέ ƻǇǘƛƻƴ ƻƴ the phone your PC should prompt you if you want to run 

ǘƘŜ ƛƴǎǘŀƭƭ ǇǊƻƎǊŀƳ όά!ǳǘƻwǳƴΦŜȄŜέύΦ   {ŜƭŜŎǘ ǘƘŜ άwǳƴ !ǳǘƻwǳƴΦŜȄŜέ ƻƴ ǘƘŜ t/ ŘƛŀƭƻƎ ōƻȄ ǘƻ ǎǘŀǊǘ ǘƘŜ 

installation. 

 

Figure 69 - Select Run AutoRun.exe option to start installation. 

The install wizard should prompt you for the Setup Language.  Choose your language and continue with 

the installation. 

 

Figure 70 - Select language. 
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Figure 71 - Follow the on screen instructions to install the driver. 

 

Follow the instructions on the setup wizard screens to install the ZTE handset USB driver.  The setup 

wizard will display a progress bar showing the status of the install.  When the install is complete, click on 

ǘƘŜ άCƛƴƛǎƘέ ōǳǘǘƻn to end the installation process. 

 

 

Figure 72 - Click on Finish to complete installation. 
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After installing the ZTE Speed driver, you want to go back to your ZTE phone and go to the Connect to 

PC activity again (swipe downwards frƻƳ ǘƘŜ ǘƻǇ ƻƴ ǘƘŜ Ƴŀƛƴ ǎŎǊŜŜƴ ŀƴŘ ǎŜƭŜŎǘ ǘƘŜ ά¢ƻǳŎƘ ŦƻǊ ƻǘƘŜǊ 

¦{. ƻǇǘƛƻƴǎέύΦ  {ŜƭŜŎǘ ǘƘŜ ά/ƘŀǊƎŜ ƻƴƭȅέ ƻǇǘƛƻƴ ŦǊƻƳ ǘƘŜ ƭƛǎǘ ƻŦ ƻǇǘƛƻƴǎΦ 

 

Figure 73 - Select the Charge only option. 

If have successfully installed the USB driver on your PC, then your ZTE Speed phone should prompt you 

on whether or not to allow USB debugging by your PC.   

 

Figure 74 - Select the "Always allow" option and hit OK. 

Note that if you do not see this prompt, you can unplug your phone from the USB cable, wait a few 

seconds, and ǘƘŜƴ ǊŜŎƻƴƴŜŎǘ ȅƻǳǊ ǇƘƻƴŜ ǘƻ ǘƘŜ ŎŀōƭŜΦ  ¸ƻǳ ǎƘƻǳƭŘ ƴƻǿ ǎŜŜ ǘƘŜ ǇǊƻƳǇǘΦ  {ŜƭŜŎǘ ά!ƭǿŀȅǎ 

ŀƭƭƻǿ ŦǊƻƳ ǘƘƛǎ ŎƻƳǇǳǘŜǊέ ƻǇǘƛƻƴ ŀƴŘ Ƙƛǘ άhYέ ǘƻ ŀƭƭƻǿ ¦{. ŘŜōǳƎƎƛƴƎ ŀccess for your PC. 



DRAFT: Contents Subject to Change 

FTCTraining Manual v0_93.docx  Page 49 of 102 

Once you have successfully installed the driver and configured your ZTE Speed phone, you should see 

the phone appear as an available Android device in the Android panel of Android Studio. 

 

 

Figure 75 - Device should be visible in the Android panel of Android Studio. 

Once you have installed your driver successfully, you are ready to build and install your first app! 

7.8.5 A Note about Emulators  

If you do not have access to an Android app, you can run apps onto a virtual Android device that 

behaves like a real Android device, but runs on your computer instead.   For the FIRST Tech Challenge 

programming, we need to run our apps on real Android devices because the device must interface with 

other hardware devices (Legacy Module, motor and servo controllers, etc.).  We will not cover the use of 

Emulators in this manual, but if you would like to use an emulator to learn how to develop apps, you can 

consult the Google developer website: 

http://developer.android.com/tools/devices/emulator.html 

Please note that using an Android emulator typically requires special graphics hardware accelerators to 

run properly.  Your computer might not be equipped with the correct hardware to be able to run an 

emulator properly.  For all of the exercises in this manual, we recommend using a real Android device 

(preferably the ZTE Speed smartphone) instead of an emulator. 

7.9 Compiling and Installing an App  
If you have successfully installed the USB driver and enabled USB Debugging mode on your phone, then 

you are ready to reconnect the phone and compile and install an app onto the device. 

The first thing to do is to unplug your phone, wait for a few seconds (5), then reconnect your phone to 

the computer with the USB cable.  When you do this, the Android device might ask you if it is OK to 

http://developer.android.com/tools/devices/emulator.html
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ŀƭƭƻǿ ¦{. ŘŜōǳƎƎƛƴƎ ǿƛǘƘ ǘƘŜ ŀǘǘŀŎƘŜŘ ŎƻƳǇǳǘŜǊΦ  {ŜƭŜŎǘ ǘƘŜ άhYέ ōǳǘǘƻƴ ǘƻ ŀƭƭƻǿ ¦{. ŘŜōǳƎƎƛƴƎΦ  

Note that if you would like to disable this promptΣ ȅƻǳ Ŏŀƴ ŎƘŜŎƪ ǘƘŜ ά!ƭǿŀȅǎ ŀƭƭƻǿ ŦǊƻƳ ǘƘƛǎ ŎƻƳǇǳǘŜǊέ 

ƻǇǘƛƻƴ ōŜŦƻǊŜ ȅƻǳ ǎŜƭŜŎǘ άhYέ ƻƴ ǘƘŜ ǎŎǊŜŜƴ ǇǊƻƳǇǘΦ 

 

 

Figure 76 - Your Android device might ask you if it is OK to allow USB debugging. 

Afer you have reconnected your phone, return to the Android Studio screen.  Go to the Run menu and 

select Run-Ҕwǳƴ ΨŀǇǇΩ όǿƘŜǊŜ ΨŀǇǇΩ ƛǎ ǘƘŜ ƴŀƳŜ ƻŦ ǘƘŜ ŀǇǇƭƛŎŀǘƛƻƴ ŦƻƭŘŜǊ ǘƘŀǘ ȅƻǳ ǿƻǳƭŘ ƭƛƪŜ ǘƻ ōǳƛƭŘύΦ   

Android Studio should start to build the app for you. 
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Figure 77 - Select Run->Run 'app' to build your app. 

You can monitor the progress of the build by opening the Gradle window.  Gradle is a tool that is used to 

help automate the build process for a complex piece of software.  Gradle is similar tools like make or 

Apache Ant.  Android Studio uses Gradle to keep track of all of the program module dependencies, and 

to build and link these modules to create your app. 

You can click on the Gradle Console tab in the lower right hand corner of the screen.  This will open the 

Gradle console window and you should see messages from the gradle process appear.  If your build is 

ǎǳŎŎŜǎǎŦǳƭΣ ȅƻǳ ǎƘƻǳƭŘ ǎŜŜ ǘƘŜ ǿƻǊŘǎ ά.¦L[5 {¦//9{{C¦[έ ŀǇǇŜŀǊ ƛƴ ǘƘŜ ƎǊŀŘƭŜ ǿƛƴŘƻǿΦ 

 

Figure 78 - When build is complete, the words "BUILD SUCCESSFUL" should appear in the Gradle console. 
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Once your build is complete, Android Studio should ask you to select a target device for your app.   

Make sure your phone is selected and hit OK to install the app onto the phone.  Note that in the screen 

grab below, the phone that is listed is an LGE Nexus 5. 

 

Figure 79 - Android Studio should prompt you for the target device. 

Once the app has been installed it should auto-launch and you should see your activity with the words 

άIŜƭƭƻ ǿƻǊƭŘΗέ ƻƴ ǘƘŜ ǘƻǇ ƭŜŦǘ ƘŀƴŘ ŎƻǊƴŜǊ ƻŦ ǘƘŜ ǎŎǊŜŜƴΦ  /ƻƴƎǊŀǘǳƭŀǘƛƻƴǎΗ  ¸ƻǳ ǎǳŎŎŜǎǎŦǳƭƭȅ ōǳƛƭǘ ȅƻǳǊ 

first app! 

 

Figure 80 - Congratulations!  You've just built your first app! 
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8 Using Your Robot  
bƻǿ ǘƘŀǘ ȅƻǳ ƘŀǾŜ ǎǳŎŎŜǎǎŦǳƭƭȅ ōǳƛƭǘ ȅƻǳǊ ŦƛǊǎǘ !ƴŘǊƻƛŘ ŀǇǇΣ ƭŜǘΩǎ ŦƻŎǳǎ ƻƴ ǘƘŜ driver station and robot 

controller. 

8.1 FTC Driver Station  
The driver station is the Android device that sits near the team drivers and is connected to one or two 

USB gamepads.  Teams use the touch screen and the gamepads to operate their robot remotely.  The 

driver station Android device runs a special app called the FTC Driver Station. 

8.1.1 Installing the FTC Driver Station App  

The FTC Driver Station app is located on Google Play.  To install the app, you first need to connect the 

ZTE phone to an available wireless network that has access to the Internet.  Launch the Settings activity 

on your phone, and select the Wi-Fi item to display the Wi-Fi activity. 

 

Figure 81 - Select your wireless network from the Wi-Fi activity. 

Select your desired wireless network from the Wi-Fi activity and provide the password information 

required to access the wireless network. 
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Figure 82 - Launch the Google Play Store app. 

Once you have connected successfully to your wireless network, launch the Google Play Store app from 

your phone.  The Play Store app might prompt you to either login to an existing Google account or 

create a new one.  Follow the onscreen instructions to either create a new (free) account or login to 

your existing account. 

Once you have successfully logged in to Google Play, click on the search icon (a little magnifying glass) 

and seŀǊŎƘ ŦƻǊ ǘƘŜ ǇƘǊŀǎŜ άC¢/ 5ǊƛǾŜǊ {ǘŀǘƛƻƴέ 

 

Figure 83 - Search for the phrase "FTC Driver Station" 

Once you have found the FTC Driver Station app, click on it and follow the onscreen instructions to 

install.  Note that the application might prompt you to enter a credit card number or some other 
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method of payment.  The app is free and no payment method is required.  You should be able to hit the 

ά{ƪƛǇέ ōǳǘǘƻƴ ǘƻ ǎƪƛǇ ǘƘŜ ǇǊƻŎŜǎǎ ƻŦ ǇǊƻǾƛŘƛƴƎ ŀ ƳŜǘƘƻŘ ƻŦ ǇŀȅƳŜƴǘΦ 

 

Figure 84 - Follow the on-screen instructions to install the app. 

If you were able to install the app successfully, then there should be an FTC Driver station icon on your 

Android device.  

 

Figure 85 - After installing the app, you should see an icon on your Android's screen. 

IMPORTANT NOTE: After you have successfully installed the app, go to your Wi-Fi settings menu and 

άŦƻǊƎŜǘέ ǘƘŜ ǿƛǊŜƭŜǎǎ ƴŜǘǿƻǊƪ ǘƘŀǘ ȅƻǳ ǳǎŜŘ ǘƻ ŎƻƴƴŜŎǘ ǘƻ DƻƻƎƭŜ tƭŀȅΦ  Lƴ ƎŜƴŜǊŀƭΣ ȅƻǳ Řƻ ƴƻǘ ǿŀƴǘ ǘƻ 

be connected to any wireless networks with the exception of your FTC Robot Controller device. 
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Figure 86 - Don't forget to forget the wireless network after the installation is complete! 

IMPORTANT NOTE: You do not want to install the FTC Driver Station on the same Android device as the 

FTC Robot Controller app.  These two apps should be installed on separate devices.  One of the apps (the 

Robot Controller) will configure the device to operate as a WiFi Direct Group Owner.  It is important that 

the two apps are installed and run on separate devices. 

8.1.2 Launching the FTC Driver Station  

Figure 87 depicts an Android tablet with a single Logitech F310 gamepad controller connected.  This 

Android tablet has the FTC Driver Station app running.  This app is used to communicate with and 

control the robot. 

 

Figure 87 - Driver Station with a single gamepad connected. 

To launch the FTC Driver Station app, simply touch its icon on the screen (see Figure 85). 
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The FTC Driver Station app will launch into its main screen (see Figure 88).  Towards the top of the 

screen, you can see some information about the status of the wireless connection.  Right now in Figure 

88 the driver station is not connected to a robot.  If the driver station were connected to a robot, you 

would see ping statistics (i.e., it would show the time it takes for a message to get sent to the robot and 

get acknowledged by the robot) as well as other status and wireless connection info. 

 

Figure 88 - Main screen for FTC Driver Station. 

Towards the middle of the screen, there are buttons that you can use to select the operational mode or 

op mode of the robot.  Op modes are pre-programmed robot behaviors (autonomous and driver 

controlled) that you can launch from the driver station.   In Figure 88 the buttons are greyed out 

because the driver station has not yet connected to a robot. 

Below the Op Mode controls is an area on the screen where telemetry data is displayed.  The new 

platform has the ability to send information from the robot to the driver station.  This information (such 

as servo position, motor power, sensor data, etc.) can be displayed on the driver station. 

Towards the bottom of the screen, there is an area that is used to display information about the 

gamepads that are connected to the Android device.  The left side of the area is used to display 

information about User 1 (i.e., driver #1).  The right side of the area is used to display information about 

User 2 (i.e., driver #2).  
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8.1.3 Driver Station Menu  

Towards the upper right corner of the main screen, there is a set of three vertical dots.  Touch these 

dots to display a pop-up menu of FTC Driver Station selections. 

 

Figure 89 - Click on the dots in the upper right hand corner to display menu options. 

8.1.3.1 Settings Screen 

If you select the Settings the FTC Driver Station Settings screen will appear.  This is the screen that you 

can use to modify the settings for your device.   

 

Figure 90 - The Settings screen. 



DRAFT: Contents Subject to Change 

FTCTraining Manual v0_93.docx  Page 59 of 102 

Through the FTC Driver Station Settings menu, you can select which type of gamepad is connected to 

the device.  Note that we recommend the use of the Logitech F310 gamepad controller with the device 

ǎŜǘ ƛƴ ·ōƻȄ ŎƻƴǘǊƻƭƭŜǊ ŜƳǳƭŀǘƛƻƴ ƳƻŘŜ όƛΦŜΦΣ ǿƛǘƘ ǘƘŜ ǎǿƛǘŎƘ ƻƴ ǘƘŜ ōƻǘǘƻƳ ǎŜǘ ǘƻ ά·έύΦ 

Before you use your gamepad, make sure that the Logitech F310 is in Xbox emulation mode.  This means 

thŀǘ ǘƘŜ ƭƛǘǘƭŜ ǎǿƛǘŎƘ ƻƴ ǘƘŜ ōƻǘǘƻƳ ƻŦ ǘƘŜ ŎƻƴǘǊƻƭƭŜǊ ǎƘƻǳƭŘ ōŜ ǎŜǘ ǘƻ ǘƘŜ ά·έ ǇƻǎƛǘƛƻƴΦ 

 

Figure 91 - Make sure the switch is in the "X" position. 

¢ƘŜ {ŜǘǘƛƴƎǎ ƳŜƴǳ ŀƭǎƻ ƭŜǘǎ ȅƻǳ ǎŜƭŜŎǘ ǘƘŜ ƻǇǘƛƻƴ ǘƻ ά[ƻƎ bŜǘǿƻǊƪ ¢ǊŀŦŦƛŎέΦ  ¢Ƙƛǎ ƻǇtion can be useful if 

you are debugging your wireless connection (it logs information about packets sent to and from the 

robot controller), but this option can use up all of the storage on your Android device very quickly.  We 

do not recommend that you use this option and you should never have this feature enabled during a 

match. 

The Settings menu also has an option to pair the driver station to the robot controller.  You need to 

connect or pair your driver station to a specific robot controller.  We will review this pairing process in 

greater detail later on in this document. 

8.1.3.2 Restart Robot 

The FTC Driver Station menu has an option called Restart Robot.  This option will do a remote soft 

restart of the robot controller.  Sometime the robot controller might enter a stop mode.   In the event 

that this happens, the driver can issue a remote restart command to the robot controller with this 

option.  The Driver Station needs to be connected to a Robot Controller in order to restart the robot. 

8.1.3.3 About Menu 

Selecting the About menu option will bring up a screen which displays info about the app version and 

the build version of your FTC Driver Station app. 
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8.1.4 Using the Gamepads 

As it was mentioned in a previous section, if you are using the Logitech F310 gamepad with your driver 

ǎǘŀǘƛƻƴΣ ǘƘŜƴ ƳŀƪŜ ǎǳǊŜ ǘƘŜ ǎǿƛǘŎƘ ƻƴ ǘƘŜ ōƻǘǘƻƳ ƻŦ ǘƘŜ ǇŀŘ ƛǎ ǎŜǘ ǘƻ ǘƘŜ ά·έ ǇƻǎƛǘƛƻƴΦ  ¢ƘŜ ŘǊƛǾŜǊ 

station app is designed to work with up to two gamepads. 

When you connect your gamepads to the Android device (through a USB hub), you need to tell the FTC 

Driver Station app which gamepad will be used to represent driver #1 (User 1) and which gamepad will 

be used to represent driver #2 (User 2). 

You can select which driver a gamepad will represent by pushing the Start key on the gamepad while 

simultaneously pressing the A button if you want to be driver #1, or the B button if you want to be 

driver #2. 

     

Figure 92 - Press Start + A to be driver 1 or Start + B to be driver 2. 

When you first connect your gamepads to the Android device, you must push a button combination to 

designate which driver your gamepad will represent. 

Once you have designate which driver your gamepad will represent the gamepad status information will 

appear below the appropriate area near the bottom of the screen. 

For example, supposed the gamepad that represents driver #1 is active, then the lower left hand corner 

of the screen will be highlighted green and gamepad status information (such as the x and y positions of 

the left and right joysticks, plus the button presses and the status of the trigger) will be displayed. 

If the gamepad that represents driver #2 is active, then the lower right hand corner of the screen will be 

highlighted blue.  The gamepad status information for that driver will be displayed on the lower right 

hand area of the screen. 

Remember, before you can use a gamepad, you need to tell the Driver Station which driver that 

gamepad represents.   
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Figure 93 - Driver #1 gamepad info is on left, #2 is on right. 

Note that for the joysticks on the gamepads, the values range from -1 to +1.  For the x axis, -1 represents 

the far left range of motion and +1 represents the far right range.  For the y axis -1 represents the 

topmost position and +1 represents the bottommost position. 

8.1.5 Op Mode Controls 

The center of the FTC Driver Station main screen contains controls that can be used to select an 

operation mode or op mode of a robot.  Op modes are preprogrammed robot behaviors that you can 

select and execute from the driver station.  The Select button will display a list of available op modes 

that can run on your robot.  The Start button is used to start the selected op mode.  The Stop button 

stops the current op mode.  The Start w/ Timer button will start the op mode and let it run for a 

predetermined amount of time. 

The buttons will not be enabled until the Driver Station is connected wirelessly to a robot controller.  We 

will revisit the Op Mode controls in greater detail at a later section of this manual. 

8.2 Robot Contro ller  
¢ƘŜ wƻōƻǘ /ƻƴǘǊƻƭƭŜǊ ƛǎ ǘƘŜ !ƴŘǊƻƛŘ ŘŜǾƛŎŜ ǘƘŀǘ ƛǎ ƳƻǳƴǘŜŘ ƻƴ ǘƘŜ Ǌƻōƻǘ ŦǊŀƳŜΦ  Lǘ ŀŎǘǎ ŀǎ ǘƘŜ άōǊŀƛƴǎέ ƻŦ 

the robot and runs a special app known as the FTC Robot Controller app.  In this training manual you will 

be instructed on how to modify parts of the Robot Controller app to create your own op modes that will 

run on your robot.  You will use a development kit to create, edit and register your own op modes for 

your Robot Controller app.  However, you can also download a copy of the robot controller that includes 

some sample op modes pre-installed. 



DRAFT: Contents Subject to Change 

FTCTraining Manual v0_93.docx  Page 62 of 102 

8.2.1 Installing the Robot Controller App  

The FTC Robot Controller app is also available for download from the Google Play store.  The 

instructions are almost identical to the instructions provided in section 8.1.1 of this document (see page 

53).  Connect to a wireless network wiǘƘ ȅƻǳǊ ǇƘƻƴŜ ŀƴŘ ǳǎŜ DƻƻƎƭŜ tƭŀȅ ǘƻ ǎŜŀǊŎƘ ŦƻǊ άC¢/ wƻōƻǘ 

/ƻƴǘǊƻƭƭŜǊέΦ  Lƴǎǘŀƭƭ ǘƘŜ ŀǇǇ ǿƛǘƘ DƻƻƎƭŜ tƭŀȅ ŀƴŘ ŘƻƴΩǘ ŦƻǊƎŜǘ ǘƻ ŦƻǊƎŜǘ ǘƘŜ ǿƛǊŜƭŜǎǎ ƴŜǘǿƻǊƪ ǘƘŀǘ ȅƻǳ 

had connected to in order to access the Internet. 

 

Figure 94 - The FTC Robot Controller is available on Google Play. 

IMPORTANT NOTE: After you have successfully installed the app, go to your Wi-Fi settings menu and 

άŦƻǊƎŜǘέ ǘƘŜ ǿƛǊŜƭŜǎǎ ƴŜǘǿƻǊƪ ǘƘŀǘ ȅƻǳ ǳǎŜŘ ǘƻ ŎƻƴƴŜŎǘ ǘƻ DƻƻƎƭŜ tƭŀȅΦ  Lƴ ƎŜƴŜǊŀƭΣ ȅƻǳ Řƻ ƴƻǘ ǿŀƴǘ ǘo 

be connected to any wireless networks with the exception of your FTC Driver Station device (or if you 

are doing wireless ADB, which is an advanced topic not covered in this document). 

IMPORTANT NOTE: You do not want to install the FTC Driver Station on the same Android device as the 

FTC Robot Controller app.  These two apps should be installed on separate devices.  One of the apps (the 

Robot Controller) will configure the device to operate as a WiFi Direct Group Owner.  It is important that 

the two apps are installed and run on separate devices. 

8.2.2 Launching the Robot Controller App  

After you install the app, there should be an FTC Robot Controller icon on your Android devices main 

screen.  Touch the icon to launch the Robot Controller. 
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Figure 95 - After you install the app, an icon should be visible on your Android device. 

The FTC Robot Controller app should also auto launch whenever it is plugged into the Power Module 

and connected to the USB electronic modules on the robot.  When you first connect the Robot 

Controller Android device to the Power Module the Android operating system might prompt you on 

ǿƘŜǘƘŜǊ ƻǊ ƴƻǘ ƛǘΩǎ hY ǘƻ ƭŀǳƴŎƘ ǘƘŜ C¢/ wƻōƻǘ /ƻƴǘǊƻƭƭŜǊ ŀǇǇ ǿƘŜƴŜǾŜǊ ǘƘƛǎ ¦{. ŘŜǾƛŎŜ ƛǎ ŎƻƴƴŜŎǘŜŘΦ  

You should check the ά¦ǎŜ ōȅ ŘŜŦŀǳƭǘ ŦƻǊ ǘƘƛǎ ¦{. ŘŜǾƛŎŜέ ƻǇǘƛƻƴ ŀƴŘ Ƙƛǘ άhYέ.  Note that the Android 

operating system might prompt you multiple times (once per connected USB module).  You should 

ŎƘŜŎƪ ǘƘŜ ά¦ǎŜ ōȅ ŘŜŦŀǳƭǘΧέ ƻǇǘƛƻƴ ŀƴŘ Ƙƛǘ hY ŜŀŎƘ ǘƛƳŜ ȅƻǳ ŀǊŜ ǇǊƻƳǇǘŜŘΦ  !ŦǘŜǊ you have configured 

the FTC Robot Controller to be the default app for the connected USB modules, this app should auto-

launch whenever it detects any of the previously detected USB modules. 

 

Figure 96 - Check the "Use by default..." Option and hit "OK" 
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8.2.3 Creating a Configuration File for the Robot Controller  

²ƘŜƴ ȅƻǳ ŦƛǊǎǘ ƭŀǳƴŎƘ ǘƘŜ wƻōƻǘ /ƻƴǘǊƻƭƭŜǊ ŀǇǇΣ ƛǘ ƳƛƎƘǘ ŎƻƳǇƭŀƛƴ ǘƻ ȅƻǳ ōŜŎŀǳǎŜ ƛǘ ŘƻŜǎƴΩǘ ƘŀǾŜ ŀƴ 

active configuration file that it can use.  The app needs to know what hardware devices are connected 

to the Robot Controller. 

 

 

Figure 97 ς The Robot Controller app might complain if it doesn't detect a configuration file. 

In order to create a configuration file, if you are in the Active Configuration file screen of Figure 97 

ǎƛƳǇƭȅ ǇǊŜǎǎ ǘƘŜ άbŜǿέ ōǳǘǘƻƴ ǘƻ ŎǊŜŀǘŜ ŀ ƴŜǿ ƘŀǊŘǿŀǊŜ ŎƻƴŦƛƎǳǊŀǘƛƻƴ ŦƛƭŜ ŦƻǊ ȅƻǳǊ ǊƻōƻǘΦ 

 

Figure 98 - Main screen of Robot Controller app (no hardware configuration file specified yet). 
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If you are in the main FTC Robot Controller screen (see Figure 98) you can create a new hardware 

configuration by first launching the Settings menu. Touch the three dots in the upper right hand corner 

of the main screen to bring up the Settings menu. 

 

Figure 99 - Select "Configure Robot" from the settings menu. 

{ŜƭŜŎǘ ǘƘŜ ά/ƻƴŦƛƎǳǊŜ wƻōƻǘέ ƻǇǘƛƻƴ ŦǊƻƳ ǘƘŜ ǎŜǘǘƛƴƎǎ ƳŜƴǳ ǘƻ create a new hardware profile.  This 

should launch the Configure Robot activity.  We will use this activity to scan for attached hardware 

devices.  Make sure your robot is powered on (the switch on the Power Module should be the main 

on/off switch for the robot) before you connect your Android device to the Power Module.  Go to the 

/ƻƴŦƛƎǳǊŜ wƻōƻǘ ǎŎǊŜŜƴ ŀƴŘ ǇǊŜǎǎ ǘƘŜ ά{Ŏŀƴέ ōǳǘǘƻƴ ǘƻ ǎŎŀƴ ŦƻǊ ŀǘǘŀŎƘŜŘ ƘŀǊŘǿŀǊŜ ŘŜǾƛŎŜǎΦ 

 

Figure 100 ς The Configure Robot activity is used to scan for and configure attached devices. 
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!ŦǘŜǊ ȅƻǳ ƘŀǾŜ ǇǳǎƘŜŘ ǘƘŜ ά{Ŏŀƴέ ōǳǘǘƻƴ ǘƘŜ ŀǇǇ ǎƘƻǳƭŘ ŘŜǘŜŎǘ ŀƴȅ ƘŀǊŘǿŀǊŜ ƳƻŘǳƭŜǎ ŎƻƴƴŜŎǘŜŘ ǘƻ 

the device through the Power Module. 

 

Figure 101 - Scan should auto detect the attached modules. 

In Figure 101 the app detected three USB modules, a motor controller, a servo controller, and a legacy 

module.  The app has the ability to auto detect the USB hardware modules, but you still need to 

configure each module and tell the robot controller what devices are connected to each module. 

 

 

Figure 102 - This diagram shows how the devices are connected on the typical K9 bot. 
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[ŜǘΩǎ ǘŀƪŜ ŀ ƭƻƻƪ at Motor Controller 1.  For this training manual, we assume that Motor Controller 1 has 

two DC motors connected to ports 1 and 2 on the motor controller.  If we touch Motor Controller 1 on 

the screen, a new screen will appear which will allow us to specify which motor ports are active and 

what names we will use to refer to each port. 

In Figure 103 (see below) the motor controller has two motor channels active (1 and 2).  The names of 

ŜŀŎƘ ŎƘŀƴƴŜƭ ŀǊŜ άƳƻǘƻǊψмέ ŀƴŘ άƳƻǘƻǊψнέ ǊŜǎǇŜŎǘƛǾŜƭȅΦ  bƻǘŜ ǘƘŀǘ ǘƘŜ ƴŀƳŜǎ ȅƻǳ ŀǎǎƛƎƴ ŦƻǊ ŘŜǾƛŎŜǎ 

(including motors, servos, sensors, and even the hardware module itself) are important because later on 

ǿƘŜƴ ȅƻǳ ǿŀƴǘ ǘƻ ǿǊƛǘŜ ŀ ŎǳǎǘƻƳ άƻǇ ƳƻŘŜέ ǘƻ ŎƻƴǘǊƻƭ ȅƻǳǊ ǊƻōƻǘΣ ȅƻǳ ǿƛƭƭ ƴŜŜŘ ǘƻ ǊŜŦŜǊ ǘƻ ǘƘŜǎŜ 

names within your program in order to access these devices on your robot. 

Once you have configured the robot, click on the Done button to exit the Edit Motor Controller screen. 

 

Figure 103 - Configuring the Motor Controller. 

!ŦǘŜǊ ȅƻǳ ƘŀǾŜ ŎƻƴŦƛƎǳǊŜŘ ǘƘŜ ƳƻǘƻǊ ŎƻƴǘǊƻƭƭŜǊΣ ȅƻǳΩƭƭ ƴŜŜŘ ǘƻ Řƻ ǘƘŜ ǎŀƳŜ ŦƻǊ ǘƘŜ ǎŜǊǾƻ ŎƻƴǘǊƻƭƭŜǊ ŀƴŘ 

the legacy module.  For this training manual the servo controller has two active channels (1 and 6) and 

ǘƘŜ ƴŀƳŜǎ ƻŦ ǘƘŜ ǎŜǊǾƻǎ ŀǊŜ άǎŜǊǾƻψмέ ŀƴŘ άǎŜǊǾƻψсέǊŜǎǇŜŎǘƛǾŜƭȅ όǎŜŜ Figure 104).   
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Figure 104 - Edit Servo Controller activity. 

For this manual, the Legacy Module has an NXT-ŎƻƳǇŀǘƛōƭŜ IƛǘŜŎƘƴƛŎ Lw {ŜŜƪŜǊ ±н ŎŀƭƭŜŘ άƛǊψǎŜŜƪŜǊέ 

ŎƻƴƴŜŎǘŜŘ ǘƻ ǇƻǊǘ Ін ƻŦ ǘƘŜ [ŜƎŀŎȅ aƻŘǳƭŜ ŀƴŘ ŀƴ b·¢ ǊŜŦƭŜŎǘŜŘ ƭƛƎƘǘ ǎŜƴǎƻǊ ŎŀƭƭŜŘ άƭƛƎƘǘψǎŜƴǎƻǊέ 

connected to port #3 of the Legacy Module (see Figure 105). 

 

Figure 105 - Edit Legacy Module Controller activity. 

Important note! The names of the devices that you assign in the edit screens are very important.  The 

Robot Controller app will use these names as references to the corresponding devices.  When you create 

your own Op Mode to run on your robot, your Java code will have to refer to these device names in order 

to be able to find and control these devices with your Java code. In our example, if you want to be able to 

control the first motor configured in Figure 103 then your Java code will need to refer to it by its name 

όάƳƻǘƻǊψмέύΦ 
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After you have provided the details for the motor controller, servo controller and legacy module, you 

are ready to save the hardware configuration to the Android device.  To save your configuration, press 

ǘƘŜ ά{ŀǾŜ /ƻƴŦƛƎǳǊŀǘƛƻƴέ ōǳǘǘƻƴ ƻƴ ǘƘŜ /ƻƴŦƛƎǳǊŜ wƻōƻǘ ǎŎǊŜŜƴ ŀƴŘ ǘȅǇŜ ƛƴ ǘƘŜ ƴŀƳŜ ƻŦ ȅƻǳǊ 

configuration file and hit the OK button. 

 

 

Figure 106 - Press the Save Configuration button and then specify the file name. 

After you have saved your configuration file the Configure Robot screen should display the name of the 

current active configuration file in the upper right hand corner of the screen. 

 

Figure 107 - The name of the active configuration file is displayed in the upper right hand corner. 
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Press the back arrow button on your Android device to return to the main FTC Robot Controller screen.  

The name of the active configuration file should now be visible in the upper right hand corner of the 

main screen. 

 

Figure 108 - The active configuration file is displayed in the upper right hand corner of the main screen. 

8.2.3.1 Module Serial Numbers 

Before we move on, it is important to note that each configuration file for a Robot Controller is matched 

to the specific hardware on the machine.  Each USB enabled device on the robot has its own unique 

serial number.  This unique serial number is stored in the configuration file.  If you replace one of the 

USB-enabled devices (such as a Legacy Module) with another equivalent device, you will have to edit the 

configuration file for your robot since the serial number of the new device will not match the serial 

number of the original device. 

Similarly, if you were to remove your Android device from one robot and attach it to a new robot, you 

would have to create a new configuration file since the serial numbers of the devices on the new robot 

would not match the serial numbers that were stored in the original configuration file.  

8.2.4 Pairing the Driver Station to th e Robot Controller  

If your robot controller is properly configured to match the installed hardware on your robot, then you 

are almost ready to begin controlling your robot.  Before you can control your robot from your driver 

staǘƛƻƴΣ ȅƻǳ Ƴǳǎǘ ŦƛǊǎǘ άǇŀƛǊέ the driver station to the robot controller. 

The new control system uses a technology known as WiFi Direct to establish a unique and persistent 

connection between the driver station and the robot controller.  For this system, the robot controller 

acts as the WiFi Direct group owner.  Once a driver station has been paired to a robot controller, then 

the driver station will always look for that robot, until it is paired with a different robot controller. 
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In order to pair your two devices, you need to make sure that both Android devices are powered on and 

the FTC Robot Controller app and the FTC Driver Station app are running on their respective machines.  

Your Driver Station should display its WiFi direct status.  In the screen shots below the driver station and 

the robot controller are not yet paired together. 

 

       

Figure 109 - The driver station and robot controller have not yet been paired together. 

The pairing process is initiated through the driver station app.  To start the pairing process touch the 

three vertical dots on the upper right hand corner of the FTC Driver Station app and then select 

ά{ŜǘǘƛƴƎǎέ ŦǊƻƳ ǘƘŜ ǇƻǇ ǳǇ ƳŜƴǳΦ 

 

Figure 110 - Touch the three dots and select "Settings" from the pop-up menu. 
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Once you have launched the C¢/ 5ǊƛǾŜǊ {ǘŀǘƛƻƴ {ŜǘǘƛƴƎǎ ƳŜƴǳΣ ǇǊŜǎǎ ǘƘŜ άtŀƛǊ ǿƛǘƘ wƻōƻǘ /ƻƴǘǊƻƭƭŜǊέ 

option to start the pairing process. 

 

Figure 111 - Touch the "Pair with Robot Controller" option to start the pairing process. 

CǊƻƳ ǘƘŜ ŘǊƛǾŜǊ ǎǘŀǘƛƻƴΩǎ ǿƛŦƛ ŘƛǊŜŎǘ ǇŀƛǊƛƴƎ ŀŎǘƛǾƛǘȅΣ ƭƻƻƪ ŦƻǊ ȅƻǳǊ Ǌƻōƻǘ ŎƻƴǘǊƻƭƭŜǊ in the list of available 

devices.  Lƴ ǘƘŜ ŜȄŀƳǇƭŜ ōŜƭƻǿΣ ǘƘŜ Ǌƻōƻǘ ŎƻƴǘǊƻƭƭŜǊ ƛǎ ƴŀƳŜŘ ά½¢9-лолέΦ  Select the device and then use 

the Android back arrow to make a connection request from your driver station to the robot controller. 

 

 

Figure 112 - Look for your robot controller in the list of available devices. 
























































