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Introduction into Android Development

This guide was designed to help you in learning Android development basics and setting up
your working environment quickly. It was written with Windows 7 in mind, though it would
work with Linux (Ubuntu), Mac OS X and any other OS supported by Android SDK.

If you encounter any error after thoroughly following these steps, feel free to contact us via
OpenCV4Android discussion group or OpenCV Q&A forum. We’ll do our best to help you
out.

Preface

Android is a Linux-based, open source mobile operating system developed by Open
Handset Alliance led by Google. See the Android home site for general details.

Development for Android significantly differs from development for other platforms. So before
starting programming for Android we recommend you make sure that you are familiar with
the following key topis:

1. Java programming language that is the primary development technology for Android
OS. Also, you can find Oracle docs on Java useful.

2. Java Native Interface (JNI) that is a technology of running native code in Java virtual
machine. Also, you can find Oracle docs on JNI useful.

3. Android Activity and its lifecycle, that is an essential Android API class.
4. OpenCV development will certainly require some knowlege of the Android Camera

specifics.

Quick environment setup for Android development

If you are making a clean environment install, then you can try Tegra Android Development
Pack (TADP) released by NVIDIA.

Note: Starting the version 2.0 the TADP package includes OpenCV for Tegra
SDK that is a regular OpenCV4Android SDK extended with Tegra-specific stuff.

When unpacked, TADP will cover all of the environment setup automatically and you can
skip the rest of the guide.

If you are a beginner in Android development then we also recommend you to start with
TADP.

Note: NVIDIA's Tegra Android Development Pack includes some special
features for NVIDIA’s Tegra platform but its use is not limited to Tegra devices
only.
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¢ You need at least 1.6 Gb free disk space for the install.

e TADP will download Android SDK platforms and Android NDK from Google’s server, so
Internet connection is required for the installation.

e TADP may ask you to flash your development kit at the end of installation process. Just
skip this step if you have no Tegra Development Kit.

e (UNIX) TADP will ask you for root in the middle of installation, so you need to be a

member of sudo group.

Manual environment setup for Android development

Development in Java

You need the following software to be installed in order to develop for Android in Java:
1. Sun JDK 6 (Sun JDK 7 is also possible)

Visit Java SE Downloads page and download an installer for your OS.

are applicable for OpenCV)

Note: OpendDK is not suitable for Android development, since Android SDK
supports only Sun JDK. If you use Ubuntu, after installation of Sun JDK you should
run the following command to set Sun java environment:

sudo update-java-alternatives --set java-6-sun

2. Android SDK

Get the latest Android SDK from hitp://developer.android.com/sdk/index.html

Here is Google’s install guide for the SDK.

Note: You can choose downloading ADT Bundle package that in addition to
Android SDK Tools includes Eclipse + ADT + NDK/CDT plugins, Android Platform-
tools, the latest Android platform and the latest Android system image for the
emulator - this is the best choice for those who is setting up Android development
environment the first time!

Note: If you are running x64 version of Ubuntu Linux, then you need ia32 shared
libraries for use on amd64 and ia64 systems to be installed. You can install them with
the following command:

sudo apt-get install i1ia32-1ibs

For Red Hat based systems the following command might be helpful:
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sudo yum install 1libXtst.i386

3. Android SDK components
You need the following SDK components to be installed:
o Android SDK Tools, revision 20 or newer.
Older revisions should also work, but they are not recommended.
o SDK Platform Android 3.0 (APT 11).

The minimal platform supported by OpenCV Java API is Android 2.2 (APT 8).
This is also the minimum API Level required for the provided samples to run. See
the <uses-sdk android:minSdkVersion="8"/> tag in their
AndroidManifest.xml files. But for successful compilation the target platform
should be set to Android 3.0 (APl 11) or higher. It will not prevent them from
running on Android 2.2.

Andreid SDK Manager I@I l =R X
Packages Tools
SDK Path: X:\Apps\android-sdk-windows',
Packages
API Rev.  Status *
| ndroid 50K Tools 20 + Update available: rev, 2003
[¥] % Android SDK Platform-tools 12 o Update available: rev. 14
> [] lz) Android 4.1 (AP116) i
. [7]iZ] Android 4.0.3 (API15) 3
- [T] (&l Android 4.0 (API14)
. ] 2] Android 3.2 (AP113)
> [ (] Android 3.1 (AP112)
[¥] [Z] Android 3.0 (API11)
&1 DF. Platform 11 2 Plinstalled
[_ﬂ& Samples for SDK 1 1 3 Installed
[¥] *Ee Google APIs 11 1 -+ Not installed
. [ ] Android 23.3 (AP110) o
Show: [¥] Updates/New [/|Installed  [] Obsolete Select Mew or Updates [ Install 7 packages... l
Sort by: @ AP level ) Repository Deselect All ‘ Delete & packages... I
: d
Done loading packages.

See Adding Platforms and Packages for help with installing/updating SDK
components.

4. Eclipse IDE

Check the Android SDK System Requirements document for a list of Eclipse versions
that are compatible with the Android SDK. For OpenCV 2.4.x we recommend Eclipse
3.7 (Indigo) or Eclipse 4.2 (Juno). They work well for OpenCV under both Windows
and Linux.
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If you have no Eclipse installed, you can get it from the official site.

5. ADT plugin for Eclipse

These instructions are copied from Android Developers site, check it out in case of any
ADT-related problem.

Assuming that you have Eclipse IDE installed, as described above, follow these steps
to download and install the ADT plugin:

1

2.

. Start Eclipse, then select Help » Install New Software...

Click Add (in the top-right corner).

. In the Add Repository dialog that appears, enter “ADT Plugin” for the Name and

the following URL for the Location:

https://dl-ssl.google.com/android/eclipse/

. Click OK

Note: If you have trouble acquiring the plugin, try using “http” in the Location
URL, instead of “https” (https is preferred for security reasons).

. In the Available Software dialog, select the checkbox next to Developer Tools

and click Next.

. In the next window, you’ll see a list of the tools to be downloaded. Click Next.
Note: If you also plan to develop native C++ code with Android NDK don’t
forget to enable NDK Plugins installations as well.

[ 2 nsat EEIQEE~=)
Available Software
Check the items that you wish to install, jl——
Work with;  ADT - https://dl-ssl.gocgle.com/android/eclipse/ - Add...

Find more software by working with the "Available Scoftware Sites” preferences.

type filter text

Mame Wersion
.....

4+ Android DDMS 20.0.3.v201208082019-427395
&t Android Development Tools 20.0.3.v201208082019-427395
4j# Android Hierarchy Viewer 20.0.3.v201208082019-427335
Lk Android Traceview 20.0.3.v201208082019-427395

Lt Tracer for OpenGL ES 20.0.3.v201208082019-427335
4 [V] 000 NDK Plugins
[#] 4+ Android Mative Development Tools 20.0.3..201208082019-427395
Select All | | Deselect All 6 items selected

Details
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[¥] Show only the latest versions of available software [C] Hide items that are already installed
[#] Group items by category What is already installed?
[7] Show only software applicable to target environment

[#] Contact all update sites during install to find required software

)
[s]
=
8
W

B
L, < Bacl Einish Cancel
A

7. Read and accept the license agreements, then click Finish.

Note: If you get a security warning saying that the authenticity or validity of
the software can’t be established, click OK.

8. When the installation completes, restart Eclipse.

Native development in C++

You need the following software to be installed in order to develop for Android in C++:
1. Android NDK

To compile C++ code for Android platform you need Android Native Development
Kit (NDK).

You can get the latest version of NDK from the download page. To install Android NDK
just extract the archive to some folder on your computer. Here are installation
instructions.

Note: Before start you can read official Android NDK documentation which is in the
Android NDK archive, in the folder docs/. The main article about using Android
NDK build system is in the ANDROID-MK.html file. Some additional information you
can find in the APPLICATION-MK.html, NDK-BUILD.html files, and CPU-ARM-
NEON.html, CPLUSPLUS-SUPPORT.html, PREBUILTS.html.

2. CDT plugin for Eclipse

If you selected for installation the NDK plugins component of Eclipse ADT plugin
(see the picture above) your Eclipse IDE should already have CDT plugin (that
means C/C++ Development Tooling). There are several possible ways to integrate
compilation of C++ code by Android NDK into Eclipse compilation process. We
recommend the approach based on Eclipse CDT Builder.

Android application structure

Usually source code of an Android application has the following structure:
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e root folder of the project/
jni/

libs/

res/

src/
AndroidManifest.xml

project.properties

0O O O O O O O

other files

Where:
¢ the src folder contains Java code of the application,

e the res folder contains resources of the application (images, xml files describing Ul
layout, etc),

e the 1ibs folder will contain native libraries after a successful build,

e and the jni folder contains C/C++ application source code and NDK’s build scripts
Android.mk and Application.mk producing the native libraries,

e AndroidManifest.xml file presents essential information about application to the
Android system (name of the Application, name of main application’s package,
components of the application, required permissions, etc).

It can be created using Eclipse wizard or android tool from Android SDK.

e project.properties is a text file containing information about target Android
platform and other build details. This file is generated by Eclipse or can be created with
android tool included in Android SDK.

Note: Both AndroidManifest.xml and project.properties files are required to
compile the C++ part of the application, since Android NDK build system relies on them. If
any of these files does not exist, compile the Java part of the project before the C++ part.

Android.mk and Application.mk ScCripts

The script Android.mk usually has the following structure:

1 LOCAL PATH := $(call my-dir)

2

3 include $(CLEAR_VARS)

4 LOCAL MODULE := <module name>

5 LOCAL SRC FILES := <list of .c and .cpp project files>
6 <some variable name> := <some variable value>

-

8

9

0

<some variable name> := <some variable value>

include $ (BUILD SHARED LIBRARY)

6 von 23 30.10.2016 18:46



Introduction into Android Development — OpenCV 2.4.13.1 document...  http://docs.opencv.org/2.4/doc/tutorials/introduction/android_binary p...

This is the minimal file Android.mk, which builds C++ source code of an Android
application. Note that the first two lines and the last line are mandatory for any Android.mk.

Usually the file Application.mk is optional, but in case of project using OpenCV, when
STL and exceptions are used in C++, it also should be created. Example of the file

Application.mk:

1 APP STL := gnustl static
2 APP CPPFLAGS := -frtti -fexceptions
3 APP ABI := all
Note: We recommend setting APP ABI := all for all targets. If you want to specify the

target explicitly, use armeabi for ARMV5/ARMV6, armeabi-v7a for ARMv7, x86 for Intel
Atom or mips for MIPS.

Building application native part from command line
Here is the standard way to compile C++ part of an Android application:

Warning: We strongly reccomend using cmd. exe (standard Windows console) instead
of Cygwin on Windows. Use the latter if only you're absolutely sure about, what you’re
doing. Cygwin is not really supported and we are unlikely to help you in case you
encounter some problems with it. So, use it only if you're capable of handling the
consequences yourself.

1. Open console and go to the root folder of an Android application
cd <root folder of the project>/
2. Run the following command

<path where NDK is placed>/ndk-build

Note: On Windows we recommend to use ndk-build.cmd in standard Windows
console (cmd . exe) rather than the similar bash scriptin Cygwin shell.

(= | E ]

BN C:\Windows\system32\cmd.exe

c =~ Hork~0OpenCU4Android>cd OpenCl-2.4.2-android-sdkssamplesstutorial-4-mixed

c = sWorksOpenCU4Android~0penClU-2 4. 2—android—sdkssamplesstutorial-4-—mixed >R : “Appssandro id—ndk—r8~ndk-build.cnd

"Compile++ thumb : mixed_sample <= jni_part.cpp
Prebuilt = libgnustl_static.a <= <NDK>/sources-cxx—stl /gnu-libstdc++-libs armeabi—v?a~

= libmixed_sample.so
= libmixed_sample.so =»> lihs- armeabi—v?aslibmixed_sample.so

c s WorksOpenCU4Android \OpenClU-2 . 4. 2—android—sdkssamplesstutorial-4-mixed>

3. After executing this command the C++ part of the source code is compiled.

After that the Java part of the application can be (re)compiled (using either Eclipse or Ant
build tool).
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Note: Some parameters can be set for the ndk-build:
Example 1: Verbose compilation

<path where NDK is placed>/ndk-build V=1

Example 2: Rebuild all

<path where NDK is placed>/ndk-build -B

Building application native part from Eclipse (CDT
Builder)

There are several possible ways to integrate compilation of native C++ code by Android

Builder.

Important: OpenCV for Android package since version 2.4.2 contains sample projects
pre-configured CDT Builders. For your own projects follow the steps below.

1. Define the NDKROOT environment variable containing the path to Android NDK in your
system (e.g. "X:\\Apps\\android-ndk-r8" or "/opt/android-ndk-r8").

On Windows an environment variable can be set via My Computer —> Properties
-> Advanced -> Environment variables. On Windows 7 it's also possible to use
setx command in a console session.

On Linux and MacOS an environment variable can be set via appending a "export
VAR NAME=VAR VALUE" line to the "~/ .bashrc" file and logging off and then on.

Note: It’s also possible to define the NDKROOT environment variable within Eclipse
IDE, but it should be done for every new workspace you create. If you prefer this
option better than setting system environment variable, open Eclipse menu Window
-> Preferences -> C/C++ -> Build -> Environment, press the Add... button
and set variable name to NDKROOT and value to local Android NDK path.

2. After that you need to restart Eclipse to apply the changes.
3. Open Eclipse and load the Android app project to configure.

4. Add C/C++ Nature to the project via Eclipse menu New -> Other -> C/C++ ->
Convert to a C/C++ Project.

. 22 Tutorial 2 (Basi

ew ] Java Project
. (22 Tutorial 3 (Ady G‘g e
: T!.__/q Tutorial 4 (Ady Go Into = Android Project
Open in Mew Window [ || Feoseet
Open Type Hierarchy F4 | #¥ Package
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Show In Alt+Shift+W » | (& Class
& oy —_— € Interface
E= Copy Qualified Name 3o
& Paste S (@  Annotation
%  Delete Delete &% Source Folder
147 Java Working Set
Build Path k (% Folder
Source Alt+5Shift+5 » i_<|} e
e tior ARESRIFET P | =t ntitled Text File
fxg  Import... i Android XML File i
Ly Export.. E7  JUnit Test Case I
45 Refresh Fs |9 Example..
C|DSE Prl'JjECt quj ':H:her... Ctrl"'N
Close Linrelated Proiects L4
And:
= New = B 5
Select a wizard —
Convert to a C/C++ Project '
Wizards:
type filter text
+ = Android -
a4 = C/C++
[T C Project
@ C++ Project -
& Class
|[c-] Convert to a C/C++ Project (Adds C/C++ Mature] A
| ¥ File from Template [T
% Folder ‘
j? Header File =
Makefile Project with Existing Code
If Source File
&% Source Folder -
@ < Back Next > Einish
5. Select the project(s) to convert. Specify “Project type” = Makefile project,
proj

“Toolchains” = Other Toolchain.

= Convert to a C/C++ Project o [ s

Convert to a C/C++ project 2
The wizard adds C/C++ Mature to the selected projects to enable C/C++ Tools @

Crimimm + Frr thomn T alea mrmcarke Ald ekl T L2 mrmiertbe b brs mes ekl
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[] 1= Tuterial 1 (Basic) - Add OpenCV

[] == Tuterial 2 (Basic) - Use OpenCY Camera
I=F Tutorial 2 (Advanced] - Add Mative OpenCV L4

& Select All

Deselect All

Convert to C or C++
() C Project
Project options

Specify project type
Project type:

@ C++ Project

Toolchains:

= Makefile project

i-- Other Toolchain --

@

Show project types and toclchains only if they are supported on the platform

Mext = [

Cancel

Finish | |

6. Open Project Properties -> C/C++ Build, uncheck Use

default build

command, replace “Build command” text from "make" to

"${NDKROOT}/ndk-build.cmd" on Windows,

"${NDKROOT}/ndk-build" on Linux and MacQOS.

% Properties for OpenCV Tutorial 2 - Mixed Processing

type filter text C/C++ Build

» Resource
Android

Android Lint Preferences Configuration: [Default [ Active ]

'] [ Manage Configurations...

Builders
»| C/C++ Build

» CfC++ General

[E] Builder Settings | (@) Behaviour |  Refresh Policy

Java Build Path

Java Code Style Builder

» Java Compiler

» Java Editor
Javadoc Location
Project References
Run/Debug Settings

Builder type: External builder

[7] Use default build command

Build command:

Makefile generation

S{NDKROOT};’ndk-bu

Task Tags
XML Syntax Generate Makefiles automatically Expand Env. Variable Refs in Makefiles
Build location
Build directory:  ${workspace_loc:/OpenCV Tuterial 2 - Mixed Processing}
Workspace...] [File system...] [Variables...]
[Restore Qefaults] [ Apply ]
@ [ QK ] [ Cancel ]

7. Go to Behaviourtab and change “Workbench build type” section like shown below:
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C/C++ General

[Z| Builder Settings | (@ Behaviour | 5 Refresh Policy

= Properties for OpenCV Tutorial 3 - Add Mative OpenC\y @J =
C/C++ Build 7 s
Resource
Android
Android Lint Preferences Configuration: [Default [ Active] '] [Manage Configurations...
Builders
C/C++ Build

Java Build Path
Java Code Style
Java Compiler
Java Editor
Javadoc Location

Build settings

[¥] Stop on first build error [] Use parallel build
Use optimal jobs number
@ Use parallel jobs: |1
Project References
Run/Debug Settings
Task Tags
KML Syntax

Workbench Build Behavior
Workbench build type:
Build on resource save (Auto build)

Make build target:

Mote: See Workbench automatic build preference

Build (Incremental build)

Variables...

[F Clean clean Variables...
[ Restore Qefaults] l Apply ]
@ [ ok J[ conce |

8. Press OK and make sure the ndk-build is successfully invoked when building the

project.

-
= C/C++ - Eclipse SDK

PR =

File Edit Source Search Run Navigate Project Refactor Window Help
=i | o M- Boid @-&8-E-6- KR-®- 5 [ CCr )& Java
B0~ ® 9~ [
|._—[\:|Plo_ject Explorer X\\\ = = ml| 8= Out 2 @Ma =]
=] <)==D ~ An outline is not available.
b 5= OpenCV Library - 24.2

i [ OpenCV Tutorial 3 - Add Native Open!

@ﬁ|ﬁ5§|§x|gﬁvrﬁ.=ﬁ

b & OpenCV Tutorial 4 - Mix Java+Native ¢

CDT Build Console [OpenCV Tutorial 3 - Add Native OpenCV]

X:\Apps\android-ndk-r8\ndk-build. cmd
Install

*#+** Build Finished ****

[ | 2

**** Build of configuration Default for project OpenCV Tutorial 3 - Add Native OpenCy ****

: libnative_sample.so =»> libs/armeabi-v7a/libnative_sample.so

= OpenCV Tutorial 3 - Add Mative OpenCV

9. If you open your C++ source file in Eclipse editor, you’ll see syntax error notifications.

They are not real errors, but additional CDT configuring is required.
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-
= C/C++ - OpenCV Tutorial 4 - Mix Java+Native OpenCV/jni/jni_part.cpp - Eclipse SDK LMJ E@ﬂ
File Edit Source Search Run MNavigate Project Refactor Window Help
il | o B8  U- Bid @-&8-E-¢- R-B- H$-0-Q-~ H [ )& v
- v = [ ] v B e D S - -
[ Project Explorer 22 = O |[gel jni_part.cpp 22 = 0|52 out 2 @ Ma =
= & V|2 #include <ini.-hx .m BR o %~
—a - = e
&= OpenCV Library - 24.2 = ncv2/core/core. hpp>. i
== OpenCV Tuterial 3 - Add Native Of cv2/imgproc/imgproc.hop> M opencvlfcore/core.hpp
El OpenCV Tutorial 4 - Mix Java+Matir sopencv2/features2d/features2d.hpps 2 M opencvZ/imgproc/im
52 Op M op gap ap
2 src & . = M opencv2/features2d/fea
G& gen [Generated Java Files] Bl ginclude cvectors M vector
=, Android 3.0 = std
=) Android Dependencies £ using namespace sid; = o
ﬁ? Binaries # using namespace gy;
F Archives
2 bin extern "C" {
G.E’ - =|||2 INIEXPORT void INICALL Java_org opency _samples tutorial4 SamplesVi .
= gen [Generated Java Files] - S
B i A 1} | + 4| 1 | +
&l jni_part.cpp |5 Problems | ¥ Tasks | El Console 2@\‘_\ = Properties & 415 BB EEE ME -
L e ] S, p il &
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NI mE CDT Build Console [OpenCV Tutorial 4 - Mix Java+ Mative OpenCV]
@ Application.mk Z
g@ libs Prebuilt 1 libgnustl static.a <= <NDK>/sources/cxx-stl/gnu-libstdc++/libs/armeabi-v7a/
& obj SharedLibrary : libmixed_sample.sc
G@ res
&= src ||{Install : libmixed_sample.so =» libs/armeabi-v7a/libmixed_sample.so |
) AndroidManifest.xml |5
local. rti
kg || #eex Build Finished =+ |
4| i 3 -
A

10. Open Project Properties -> C/C++ General -> Paths and Symbols and add the
following Include paths for C++:

# for NDK r8 and prior:
${NDKROOT}/platforms/android-9/arch-arm/usr/include
${NDKROOT}/sources/cxx-stl/gnu-libstdc++/include
${NDKROOT}/sources/cxx-stl/gnu-libstdc++/1libs/armeabi-v7a/include
${ProjDirPath}/../../sdk/native/jni/include

# for NDK r8b and later:

S {NDKROOT}/platforms/android-9/arch-arm/usr/include
${NDKROOT}/sources/cxx-stl/gnu-libstdc++/4.6/include
${NDKROOT}/sources/cxx—-stl/gnu-libstdc++/4.6/1libs/armeabi-v7a/include
${ProjDirPath}/../../sdk/native/jni/include

The last path should be changed to the correct absolute or relative path to
OpenCV4Android SDK location.

This should clear the syntax error notifications in Eclipse C++ editor.

-~

E

= Properties for OpenCV Tutorial 3 - Add Mative OpenC\y l b

type filter ted Paths and Symbols
Resource
Android
Android Lint Preferences Configuration: [Default [ Active ] '] IManage Configurations...
Builders
C/C++ Build
C/C++ General @ Includes ‘ # Symbolsl =i Librariesl B Library Paths | 2 Source Location | B OQutput Location I @ References|
Code Analysis
Code Style Languages Include directories dd...

D.ocumentatloﬂ Assembly (= ${NDKROOT}/platforms/android-9/arch-arm/usr/include
File Types GNU C (=} ${NDKROOT}/sources/cxx-stl/gnu-libstdc++ finclude

[ Add. |
e GNU C++ (= ${NDKROOT}/sources/cxoe-sth/gnu-libstdc- + /libs/armeabi-vTafinclude

ir
4
4
4

Language Mappings — Bokackl
+. ${ProjDirPath] 'sdk/nati Tud
Paths and Symbels (= ${ProjDirPath}/../../sdk/native/jni/include =

Java Build Path
Java Code Style
Java Compiler
Java Editor Mon
Javadoc Location

Project References
Run/Debug Settings

Task Tags = Import Settings... ] l G Export Settings...
XML Syntax

[¥] Show built-in values

[ Restore Defaults] l Apply ]

) [

\,?) 0K ] [ Cancel ]

Debugging and Testing

In this section we will give you some easy-to-follow instructions on how to set up an emulator
or hardware device for testing and debugging an Android project.

AVD
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AVD (Android Virtual Device) is not probably the most convenient way to test an OpenCV-
dependent application, but sure the most uncomplicated one to configure.

1. Assuming you already have Android SDK and Eclipse IDE installed, in Eclipse go
Window -> AVD Manager.

2. Press the New button in AVD Manager window.

3. Create new Android Virtual Device window will let you select some properties for
your new device, like target API level, size of SD-card and other.

£2 Create new Android Virtual Device (AVD) (w230
Mame: Test_Devicel
Target: | Android 4.0 - API Level 14 - |

CPUSABLE | ARPA (armeabi-via)

50 Card:
@ Size 500 |MiB -
i Files Browse...
Snapshot:
[] Enabled
Skin;
@ Built-in: Default (WVGARDD) i
Resolution; X
Hardware;
Property Value Mew...

Abstracted LCD density 240
Max VM application hea... 24

Device ram size 512

o)
m
m
m

Override the existing AVD with the same name

Create &VD l I Cancel

4. When you click the Create AVD button, your new AVD will be availible in AVD
Manager.

5. Press Start to launch the device. Be aware that any AVD (a.k.a. Emulator) is usually
much slower than a hardware Android device, so it may take up to several minutes to
start.

6. Go Run -> Run/Debug in Eclipse IDE to run your application in regular or debugging
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mode. Device Chooser will let you choose among the running devices or to start a
new one.

Hardware Device

If you have an Android device, you can use it to test and debug your applications. This way
is more authentic, though a little bit harder to set up. You need to make some actions for
Windows and Linux operating systems to be able to work with Android devices. No extra
actions are required for Mac OS. See detailed information on configuring hardware devices
in subsections below.

You may also consult the official Android Developers site instructions for more information.

Windows host computer

1. Enable USB debugging on the Android device (via Settings menu).
2. Attach the Android device to your PC with a USB cable.

3. Go to Start Menu and right-click on Computer. Select Manage in the context menu.
You may be asked for Administrative permissions.

4. Select Device Manager in the left pane and find an unknown device in the list. You
may try unplugging it and then plugging back in order to check whether it's your exact
equipment appears in the list.

-ioi x|

File  Action “ew Help

A e E R T
;é- (;Dmputer Management (Lacal) El-5= wCountTest Actions
= [fj Syskem Tools % Batkeries
@ Task Scheduler -8 Computer
@ Event Yiewer iy Disk drives Mare Actions »
{z| Shared Folders B Display adapters
Q_J Local Users and Groups ,d, DYDJCD-ROM drives
i{f‘;i Performance -4 Floppy disk. drives
=y Device Manager ‘= Floppy drive controllers
= (=5 Storage ﬂz, Hurnan Interface Devices
=5 Disk Management g IDE ATAIATAPT controllers
_-=-f«‘-; Services and Applications <22 Kevboards
,ﬂ Mice and other pointing devices
Bl Moritors
¥ Metwork adapters

: s 0 ane
_E_Enl-l-\ln'

Y5 Ports (COM & LPT)
5 Processars

% Sound, video and game controllers

€4 Storage controllers

-7M& System devices

- § Universal Serial Bus controllers

5. Try your luck installing Google USB drivers without any modifications: right-click on
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the unknown device, select Properties menu item —> Details tab —> Update Driver

button.

Android Phone Properties )

General Driver |Details|

lf _ Android Phone
?)

Drriver Provider:
Drriver D ate:;
Drriver Yerzion:

Dvigital Signer:

Drpver D etailz

Bl Back Driver

Dizable

Urinztall

I nknomn
ot available
It available

I at digitally signed

To view detailz about the driver files.

To update the driver zoftware for thiz device,

IF the device failz after updating the driver, roll
back to the previouzly installed driver.

Dizables the selected device.

T o uninztall the driver [Advanced].

k. Cancel

6. Select Browse computer for driver software.

# Update Driver Software - Android Phone )
'

Ii\ jJ |l Update Driver Software - Android Phone

How do you want to search for driver software?

=» Search automatically for updated driver software
wyindows will search wour computer and the Internet For the latest driver software For wour
device, unless wou've disabled this Feature in wour device installation setkings.

«» Browse my computer for driver software
Locate and install driver saftware manually,

Cancel |
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7. Specify the path to <Android SDK folder>/extras/google/usb driver/
folder.

# Update Driver Software - Android Phone N 5[

@ [l Update Driver Software - Android Phone

Browse for driver software on your computer

Search for driver software in this location;

Browvse.., |

v Include subfolders

=% Let me pick from a list of device drivers on my computer
This lisk will show installed driver software compatible with the device, and all driver software in
khe same category as the device.

| Mexk I Cancel

8. If you get the prompt to install unverified drivers and report about success - you've
finished with USB driver installation.

) windows Security x|

@ Windows can't verify the publisher of this driver software

«» Don't install this driver software
You should check vour manuFacturer's website For updated driver software For your
device,

<% Install this driver software anyway
Only install driver software obtained From your manufacturer's website or disc, ;
IUnsigned software from other sources may harm your computer or skeal information,

j See details

¥ Update Driver Software - Android Composite ADB Interface E= x|

oy
I.\ /.I [ Update Driver Software - Android Compaosite ADE Interface

Windows has successfully updated your driver software

Windows has finished installing the driver software for this dewvice:

Sndroid Composite ADB Interface

A
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9. Otherwise (getting the failure like shown below) follow the next steps.

# Update Driver Software - Android Phone

Update Driver Software - Android Phone

-

Windows was unable to install your Android Phone

Windows could not find driver software for your dewvice,

If wou knowe the manufacturer of wour device, you can wisit its website and check the support
section for driver software,

Close

10. Again right-click on the unknown device, select Properties -> Details -> Hardware

Ids and copy the line like USB\VID XXXX&PID XXXX&MI XX.

Android Phone Properties _ 5[

Generall Driver  Details |

o | Android Phone
?

Property
I Hardware [ds j

" alue
| LSBWID_OBEB4&PID_0CAZERE

W_02265M1_01
]
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Select Al

k. I Cancel

11.Now open file <Android SDK folder>/extras/google/usb driver
/android winusb.inf. Select either Google .NTx86 Or Google.NTamd64 section
depending on your host system architecture.

androidwinush86. cat
androidwinushagd. cat

I android_winusb - Notepad . 10l =l
File Edit Format Yiew Help

[vaersion] ]
signature = "$windows NT$"

Class = androidushpeviceclass

Classcuid = {3F966ED9-FAQDd -42C5-991C-D32697365128}

Provider = %ProvidernNamei

Driverver = 12,/06/2010,4.0.0000. 00000

CatalogFile. NTx86
CatalogFile. MTamdéad

H
; This section seems to be reguired for winusbh driver dinstallation.
; I this section s removed the installer will report an error

3 "Reguired section not found in INF file”

H

[Classinstallzz]
addreg = androidwinusbclassreg

[androidwinusbClassreg]
HKR,,,0,%ClassName¥
HKER, ,Icon, ,-1

[Manufacturer]
%Providername¥ = Google, NTx86, NTamdéed

[Google. NTxB6]

xsingleadbInterface®
xoompositeadbInterface®
%singleBootLoaderInterface®
3 HTC Magic
x-ompositeadbInterface®

UsB_Install, USEMVID_OBE4&PID_0COL
UsB_Install, USEMVID_OBE4&PID_0C02&MI_01
UsB_Install, USBMVID_OBE4&PID_OFFF

UsSB_Install, USEMVID_OBE4&PID_OCO3&MI_01

;Moto sholes
xsingleadbInterface®
xoompositeadbInterface®

UsB_Install, USENVID_22E8&PID_41DE
USB_Install, USEMVID_22E8&PID_41DB&MI_O1

H
;Google Mexusone

UsB_Install
UsB_Install

%¥compositeadhInterfacek
HoompositeadbInterface®

USBNWID_1BD1&PID_4E12&MI_01
USBNWID_18D1&PID_4E22&MI_01

xsingleadbInterface® = USB_Install, USBMWID_1801&PID_0DOZ
xoompositeadbInterface® = USB_Install, USBMWWID_1801&PID_0DO2&MI_01
xsingleadbInterface® =

USE_Install, USENVID_L18DL&PID_4E1L

[Eoogle. MTamde4 ]

%Sing1eAdenterface% = USB_Install, USBNWID_OBB4&PID_OCOL -

K0 ¥

12

There should be a record like existing ones for your device and you need to add one
manually.

,I. android_winusb - Notepad = ;Iglll

File Edit Format Yiew Help

CatalogFile. NTx86
CatalogFile. MTamdéad

androidwinushsa, cat |
androidwinushagd. cat

This section seems to be reguired for winush driver installation.
If this section is removed the installer will report an error
"rReguired section not found in INF file”

[Classinstallzz]

addreg = androidwinusbclassreg

[androidwinusbclassreg]
HEKR, ,,0,%ClassMame®
HER, ,Icon, -1

[Manufacturer]
%Providername® = Google, NTx86, NTamdéed

[Google. NTx86]
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sy device (HTC Desire HD)

x-ompositeadbInterface® Use_Install,
|

USENVID_OBB4&PID_OCAZEMI_0L

; HTC Dream
xsingleadbInterface®
xoompositeadbInterface®
%singleBootLoaderInterface®
3 HTC Magic
H-ompositeadbInterface®

Use_Install,
Use_Install,
Use_Install,

Use_Install,

;Moto sholes
xsingleadbInterface®
HoompositeadbInterface®

UseE_Install,
UsE_Install,

H
;Google Mexusone

USE_Install

x-ompositeadbInterface®
UsE_Install

%CompositeadbInterface®

xsingleadbInterface® = USB_Install
xoompositeadbInterface® = USB_Install
xsingleadbInterface® =

2 ,
- ,
Use_Install,
2 ,
_ ,

[Eoogle. MTamde4 ]

3 HTZ Dream

xsingleadbInterface® = UsB_Install,
xoompositeadbInterface® = UsB_Install,
%singleBootLoaderInterface® = USE_Install,
Kl

USENVID_0BE4&PTD_0COL
USENVID_0BE4&PTD_0C02&MI_01
USEVID_0EE4&PID_OFFF

USENVID_OBB4&PID_OCO3&MI_01

USENVID_22E8&PID_410DE
USENVID_22E8&PTD_41DB&MI_01

USENVID_1801&PID_0D02
USENVID_1801&PID_0D02&MI_01
USENVID_1801&PID_4E11
USENVID_1801&PID_4E12&MI_01
USENVID_L8D1&PID_4E22&MI_01

USENVID_0BE4&PID_0COL
USENVID_0BE4&PTD_0C02&MI_01
USEVID_0EE4&PID_OFFF
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13. Save the android winusb.inf file and try to install the USB driver again.

Android Phone Properties )

General Driver |Details|

lf _ Android Phone
?)

Drriver Provider: I nknomn

Drriver D ate:; ot available
Drriver Yerzion: It available
Dvigital Signer: I at digitally signed

Drpver D etailz

To view detailz about the driver files.

Bl Back Driver

To update the driver zoftware for thiz device,

IF the device failz after updating the driver, roll
back to the previouzly installed driver.

Dizable

Dizables the selected device.

Urinztall

T o uninztall the driver [Advanced].

k. Cancel

# Update Driver Software - Android Phone )

o,
Il\ ,JJ [l Update Driver Software - Android Phone

How do you want to search for driver software?

«» Search automatically for updated driver software

©rindaves will search wour computer and the Internet For the latest driver saftbware For wour
device, unless wou've disabled this Feature in ywour device installation settings.
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P=p ODrOowWse Iy COmMpUcer ror ariver sorcware
Locate and install driver software manually,

Cancel |

Update Driver Software - Android Phone N 5[

Update Driver Software - Android Phone

-

Browse for driver software on your computer

Search for driver software in this location;

idroidtandroid ;i ; gletusb_driver Browese... |

v Include subfolders

=% Let me pick from a list of device drivers on my computer

This lisk will show installed driver software compatible with the device, and all driver software in
khe same category as the device.

| Mexk I Cancel

14. This time installation should go successfully.

®) Windows Security

@ Windows can't verify the publisher of this driver software

< Don't install this driver software

You should check vour manufacturer's website for updated driver software For your
device.

<% Install this driver software anyway

only inskall driver software obtained From your manufacturer's website or disc, ;
Unsigned software Fram other sources may harm your computer or steal information, |

j See details
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M Update Driver Software - Android Composite ADB Interface _ x|

.
K ) [ Update Driver Software - Android Compaosite ADE Interface

Windows has successfully updated your driver software

Windowes has finished installing the driver softuare for this dewvice:

k Android Cormposite ADB Interface

15. And an unknown device is now recognized as an Android phone.

==

Eile  Action  Wiew Hel|:u

== | 7 | @ %D
;é- Computer Management {Local) [El-= wiZountTest Actions
= ]ﬁ System Tools EI---"- F\ndroid Phu:nne

More Actions 4

@ Task Scheduler
f2] Event viewer
[ 22| Shared Falders
=] ﬁ Local Users and Groups Disk. drives
2] -ﬂ‘:l Performance Display adapters
=4 Device Manager ) DVDICD-ROM drives
= ﬂ Storage b Floppy disk drives
=% Disk Management I =5 Floppy drive controllers
::’;, Services and Applications Uz_ﬁ Hurnan Interface Devices
- g IDE ATAMATAPT controllers
ZZ Kevboards
Mice and other pointing devices
J Maonitars
Metwork adapters
| Portable Devices
Ports (COM & LPT)
Processors
Sound, video and game contrallers
Storage controllers
i System devices

i Zomputer

16. Successful device USB connection can be verified in console via adb devices
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command.

O Windows' system32h cnd.exe

Microsoft Windows [Uersion 6.1.7600]
Copyright (c?> 2007 Microsoft Corporation. All rights reserved.

C:sUserssAdnin>c s“~Androidsandroid—-sdk—windouws“platform—toolssadb devices
* gaemon not running. starting it now on port SM@37 =

* daemon started successfully =

List of devices attached

HT118Hx05378 device

C:xUzers“Admin>

17. Now, in Eclipse go Run -> Run/Debug to run your application in regular or
debugging mode. Device Chooser will let you choose among the devices.

Linux host computer

By default Linux doesn’t recognize Android devices, but it's easy to fix this issue. On Ubuntu
Linux you have to create a new /etc/udev/rules.d/51-android.rules configuration file that
contains information about your Android device. You may find some Vendor ID’s here or
execute Isusb command to view VendorID of plugged Android device. Here is an example of
such file for LG device:

SUBSYSTEM=="usb", ATTR{idVendor}=="1004", MODE="0666", GROUP="plugdev"

Then restart your adb server (even better to restart the system), plug in your Android device
and execute adb devices command. You will see the list of attached devices:

MO & reports@reports-MS-7519: ~

File Edit View Search Terminal Help
reports@reports-M5-7519:~% adb devices

* daemon not running. starting it now on port 5037 *
# daemon started successfully #

List of devices attached

B91EQB2400000001 device

Mac OS host computer

No actions are required, just connect your device via USB and run adb devices to check
connection.

What’s next
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Now, when you have your development environment set up and configured, you may want to
proceed to installing OpenCV4Android SDK. You can learn how to do that in a separate
OpenCV4Android SDK tutorial.

Help and Feedback

You did not find what you were looking for?

e Ask a question on the Q&A forum.

e If you think something is missing or wrong in the documentation, please file a bug
report.
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