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1. Overview

This dauments describe how to an Aot Smart Phone caremotely control the
LEDs on the DE1Nano board. The Bluetooth SPP (Serial Port Profile) is used as
communication protocol between Smart Phone and ENEb. Classical USB
Bluetooth dongle is used to expand DENi@no Bluetooth capability.

A System Bilaghkam

Figure 1 System Block Diagramshows the system block diagram of this
demonstration. In the demonstration, we implement two Bluetooth appficatio
software. One is running on Anddoand one is running on DEENBano. These two
application communicate with each other based on a propriety command set.

In DE10ONano, the Bluetooth application is running on the Linux. A classical USB

Bluetooth dongle isised to expand DE1Rano Bluetooth capabilitythe SPP (Serial

Port Profile) protocol is used as communication protoddle BlueZ Bluetooth

protocol software stack is used by the application to hahé®&luetooth protocol.

The Linux BSP buildinthe BesrZ and Bl uetooth USB dongl e ¢
need install to install any library or driver in this demonstration.

Andl'iod DE10-Nanc Board
Bluetooth HPSIARM
Application e

Bluctoath
Application

Bluctoath

Stack ) .
GPIO Driver

TISB Driver

N
S 4
l s== l n [ISB Connector LED:E

FiguiSgstem Bl ock Diagram
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A Command Set

There two application communicates based on the folloaamymand set defined by
Terasic. The commands are send by fromdé@id Smart Phone to the DEN&nNo.

Command Description

A AT L BnDo0 Turn one LEDO only

N

ATL B0l Turn one LED1 only

=1

AT L EnDo2 Turn one LED2 only

AATL BhDO3 Turn one LED3 only

AT N\ Turn on all four LEDSs.

=]

ATOFK & Turn off all four LEDs.

ot
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2. Setup Demonstration

This section describe how to setup Bieetoothremote controtlemonstrations
A Har dwRe®@uirement s
The followinghardwardatems are regjred toperformthis demonstration:

d microSD card

DEXNano Boahdshippe
oth USB dongl e

Cl assical Bl ueto
USB Mouse

USB hub with two ports at | east.
Andid Smart Phone with Bluetooth su
A microSD card writer i's required
necessary.

> > > > >

pport
i f r

The microSD card came with this kit already include the Linux application in the
/home/root directorylf the microSD content is changed, please program the microSD
card with the Linux Image File locate at

A Execute Demonstration

Here areshow the procedure to setup the demonstratiéirst, the Bluetooth
Application should belaunched on DE1GNana Then, launch the Bluetooth
Application on the Adroid phone. In the first time, the Anold need to discovery the
DE10-Nano and pair with it. When Amdid phone connects with the DENano,
users can controls the four LEDs on DE4&ho.

Here are the procedurelaunch the Bluetooth Application on the DER@NO:

Connect
Connect
Pl ug trh
Pl agBIl u
|l nsert
Make su
Power o
When th
BT LEDi_

he HDBDWANOQOtra aas f nsobnB i @odr a
USB RSB oirnt e@NaiDa&.1@i cr o
S BESAB thhueb .

ooth USB kwmgl e into
e,cammer wbDha &oih dGNakneat DE 1
MSEL[4: 0] is 01010.

mda.1 0

LXDE desktop anmmuearos bd m ditethe mon|
’a | aunch t he BasuesthoboitghG.rAep pl i cat i

t
a
u
t
h
e
a

ONOORA~WNE

®
e
t
r

\
e

A
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Fi geD&l-Nano Demo Setup

FigwBlL@aunBh LEDOAPLXDE

Here are the procedure to setup the demonstratickndioid Smart Phone

PpwpNPE

asiC

www.terasic.com

Downl oad@ar a hiec Bl et dhet QRAExEd @ 4.5 e o wn
Install TerasicBluetooth
Laudemhasi cBl uetoot h.

For first timdamdo clbinolect h ®EZO0O0OM i con to
devg ce PE&26t Mewvo ce, and pair it with pass
Fi gbr e

Click theoBO@Md conné&cNanoedepvaiicceeed DE1

| n t he uTeeoroatshi cBpp cUIt,hec LEDO/ LED1/ LED2/
ON/ OFFstioomnn r ol t -dHapnpa. the DE1O
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Not e, the QR code |l ink to:
http:// www.terasic.o0ambddenhsesndBl demobdah

Fi guwBd _LED_ APR®Po dXR

B 4 25% 0 LF10:12
Terasic Bluetooth

not conneci ted
1 Basic|

Q‘ ‘:K '.

LED CONTROL

Fi gwbiSearch Bluetooth Device
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3. Linux Application Project on DE10-Nano

The Linux BT_LED_APis a C++ project F i g 6 sltew the main objects in the
system.The CBtSppCommandbject is used to receive the led control command
from the Android smart phone. This object is running in a separated thread. The
thread checks whether there is a coming command in polling method. The received
commands are pushed into the CQueueCommajedtob

The main progranand the other objecrerunningin main thread. It will check the
CQueueCommand whether there any queue command. If there are queue command, it
will retrieve the command from the CQueueCommand object, and control CIPDD _
object b perform associated action.

Main thread

Main Propram

Polling Thread

CCueweCommand CPIO_LED

|
|
|
:
I CBtSppCommand
|
|
|
|

FigwMaj or objects in the system

A C++ Cl ass

The major class used in this project as shown in the table below.

BtSppCommand Parse the raw data coming from BtSppCommand.cpp/h
Bluetooth.Derive from the CBtSp
class.

BtSpp Provide Bluetooth SPP service  BtSpp.cpp/h
based on the RFCOMM Bluetoot!
stack in Linux kernel

CQueueCommand Queue received Bluetooth QueueCommand.cpp/h
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A

command

CQueue Provide queue function Queue.cpp/h
CPIO_LED Control the LEDs from HPS side PIO_LED.cpp/h
DE16Nano

Buil d Project

Altera SoC EDS(Embedded Design Suite) is required to compile this C++ project.
The C++ project is located at:

CDDemonstrations/SoC_Advanced/Bluetooth_8ppux_BT_App

Please follow the steps below to compile the project.

o

o

A

Make sure Altera SoC EDS v16.0 is installed on the host PC.

Copy the Linux_BT_App folder into the local hard disk of your host PC.

LaunchAtera A SoC EDS Command Shell 0

Intheshelb, ty pe ficdd command in the command shel
directory to folder Linux_BT_App.

Type fimakeo to buil dFgued project, as show
Tha&aTRED AP0 binary file will UHirectoy@nerated i

compile is successful.

BtSpp.cpp:13:1: warning: when initialized here [-Wreorderl
arm—linux—gnueabhihf—g++ —g —Wall —-std=c++i1 -IE:ralterari6._Brembeddedsip-alterar
thps/altera_hps-hulibr/include —1E:ralterars1b_Br/embedded/ipralterashpsraltera_hps/
huwlibsinclude/soc_cv_av —-Dsoc_cv_av —-I./btsinc —c¢c Queue.cpp -0 QUEUE.O
arm—linux—gnueabihf—g++ —g -Wall -std=c++11l -IE:- altera~l6.8- /embedded ip-altera|
thpssaltera_hps hulibsinclude —I1E:ralterarsi6._Brembedded-ipralterarshpsraltera_hpss
thulibrsincludessoc_cv_av —Dsoc_cvu_av —-I./bt/inc —c¢ QueveCommand.cpp —o QueuweComma
nd.o

arm—linux—gnueabihf—g++ —g —WYall —-std=c++11 -IE:- altera~lb6.B8-/embedded ip-altera |
thpssaltera_hps hulibsinclude —I1E:ralterarsi6._Brembedded-ipralterarshpsraltera_hpss
thulibsincludessoc_cv_av —Dsoc_cv_av —-I.s/bts/inc —¢ PIO_LED.cpp —o PIO_LED_ o
arm—linux—gnueabhihf—g++ —g —Wall —-std=c++11 -IE:/alteraslb.B/embedded/ip/altera|
thps /altera_hps hwlibsinclude —-IE:~alteras16.8/embedded ip-alterashps- altera_hps/|
hulibsincludessoc_cv_av —Dzoc_cv_av -I.-btsinc —c PIO_BUTTON.cpp —o PIO_BUTTON.o

arm—linux—gnueabhihf—g++ —g —Wall -—1lstdc++ -L./bt~1lib —1lbluetooth —-1lrt —lpthread|
Main.o terasic_os.o mmap.o BtSppCommand.o BtEpp.o Queue.o QueueCommand.o PIO
LED.o PIO_BUTTON.o —o BT_LED_AF

: Nothing to be done for ‘all’.

i | Jeygdrive/k/Q_DE10_Nano/test/nick/DE10_Nano_BT Lintoe =N =R

FiguwiSereenshot of buil

TesBT _LEDBARGETiV e

Copy the generateBT LED_AP binary file into the/lhoméroot directoryof DE1G
Nano Linux Then following the demonstration setpgpcedure to perform the test.
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4. Android Application Project

The Android TerasicBluetoothproject is Javdbased project built by Eclipse. The

main function of theéAndroid TerasicBluetoottpr oj ect i s t o receive u
the GUI and sengbropriety commands to the spider robot through Bluetooth. The

Android device should equity with Classical Bluetooth capacity for running this
Bluetoothbasedapplication.To open this project, Andrd Eclipse IDE is required.

For installation details, please referth@ Appendix section in this document.

A AndroiLdaywlut and Components

Figure 8 shows the User Interface of this application softwareo Kinds of buildin
components are used in this application software. TheyrargeViewandListView.
ThelmageViewis used to implement button functions. When users click a button, the
associated command will be sent to DEN#@no through Bluetooth. WhebE10

Nano receives the command, it will change the LED status. List View is used to log
the command translated between Phone and INal®.

LED1 LEDO

LED3 LED2

LED CONTROL

- «  ImageView Component
ListView Component
e— — -o  Spcid Component

FigBAemdroid User Interface | ayout

A Java Cl ass

There are three Java Classes are used in this project. Thepla®oth
BluetoothServiceand eviceListActivity. Blueotooth is the main Activity that
handle .the GUI event. BluetoothServiceprovides allthe work for setting up
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managing Bluetooth connector with other devices, and data transmission.
DeviceListActivity appears as a dialog. It lists any paired devices and devices
detected in the area after discovery.

If developers want to change GUI setting, they maxdify themain.xmlfile under the
layout folder in this application project.

A BuiPrdoj ect

Both Android SDK and Eclipse ADT Plugin must be installed to complete the
installation for this project prior to the development of Andrdidr installation
details, please refer to the Appendix section in this document.

Beside,developers need to createnew Andoid Device for their Andoid Smart

Phones. Il n the Ecl i p wiadowsUAndroidsVetlaeDevicest h e me
Manager>Device Definitions>Create Devicet o cr eate a new devi
Figure 9.
£ Edit Device (==
Name: Eenfone Size: ||arge v|
Screen Size (in): 3.0 Screen Ratio: ||0ng v|
Resolution (px): 1280 x 720 Density: |x|’1dpi v|
Buttons: | Hardware - |
e V| Accelerometer [¥] Gyroscope
GPS | Proximity Sensor
Portrait:
z V| Enabled Navigation
ameras Front Rear Landscape:
Device States: | ¥] Enabled Navigation
Input: V| Keyboard
No Mav @ DPad Trackball Enabled Navigation
RAM: Enabled Navigation
: 512 MiB -
¥| Override the existing device with the same name
[ Edit Device ” Cancel |

Fi g New a&EddAn drdDevi ce

The Bluetoothproject has to be imported prior to the start of building the prdject.
the Eclipsed, s eHilee>dmportt> Anglroidnr&xisting Andreiagn i

Codeinto Workspace t o sel ect the | mpoHFgureld proj ect
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Select an import source:

type filter text

. [ General

4 (= Android
22 Existing Android Code Into Warkspace

s = C/C++

CV'S

Git

Install

Maven

Run/Debug

Tasks

> (= Team

> = XML

W

Fi gurc®el ect | mported Project Type

In this Import Projects dialog, specify Bluetooth project location in the Root Directory
edit box as shown iRigure 11. Then, tick the Finish button.

= [B=5 (=R S
Import Projects y Y
Select a directory to search for existing Android projects
@w. Ch\TerasicBluetooth [ Browse... #
Projects:
Project to Import Mew Project Name Select All
V| ChTerasicBluetooth TerasicBluetooth
Deselect All

W Copy projects into workspace
Warking sets

[7] Add project to working sets

@' Mext » l Finish ] [ Cancel

Fi gurikoot Directory for I mported Pro

After project is imported successfully, open thain gui file main.xml as shown in
Figure 12. In this demonstration, AsndbDevi ce i s 50128019720 LCD,
Android 4.2.2is used. Developers can change ¢éhestting according to their Aroid
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Smart Phone. The binary filéerasicBluetooth.apkvill be generated automatically
whenit will be download to the Anadid Smart Phone.

== - Palette
= Palette - 1
(= Form Widgets ® Blustooth ~| @ -
TextView ]_arge Medium Small

A
EE- Qaqaa | m

Button  Small OFF

RadioButton
CheckedTextView

4 59 TerasicBlustooth

. = Android 442 S||m“n?ﬂ .\)
g src

G@ gen [Generated Java Files]
E assets
. £ bin

a$ares

. = drawable-hdpi

(= drawable-ldpi [ Text Fields
(= drawable-mdpi [ Layouts
» (= drawable-xhdpi Composite
» (= drawable-ehdpi = -
| . [ Images & Media
4 §= layou

| custom_titlexml [ Time & Date
| device_listxml [ Transitions
| device_name.xml| [ Advanced LED CONTROL
[ Other

[ Custom & Library Views

Item 12
Jb Item 1

A messagexml|

(= menu

values F=] Graphical Layout| =] mainxml
(=

d| AndroidManifest.xm]

1# Problems 52 =i

Fi gurZzer oject Main GUI

A Downl oad BinaryidFiDeevitchee Andr o

Note, before theTerasicBluetooth.aploinary file can be downloaded to Android

mobile through Eclipse tool, the Debug manlé t he u s Bavisetnusbedr oi d
enabled to allow the installation from an unknown soufte phone must also have

the developer option turned ofihe corresponding drivdr or u s eid BediceAn dr o
also needs to be installed on the host PC.

Connect your host PC and At Smart Phone with a USB cable updatebinary
file, right click on the project foldeto pop up a menu, theselect he menRun i t em 0
AsA Android Applicatiord to download the demo file to Android mobile, as shown in

Figure 13
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Fi gurd3®el ect menu iAAnnd idoRAImp lAiscati ono

A Rumnd Tedtr oi d Applicati on

First, please launch the demo code on DE&Do.For details, please refer @hapter
2. The following procedures below to the just download binary file.

1. Launch TerasicBluetooth application.

2. For first time to connect DE10-Nano, click ZOOM icon to discovery the
DE10-Nano and pairitwithpin-c ode f12340 Figwseld hown i n

3. Click the ZOOM icon to connect the paired DE10-Nano.

4. In the TerasicBlueooth App GUI, click the LEDO/LED1/LED2/LED3 and
ON/OFF icons to control the on the DE10-Nano.

3 425% 3 EF10:12
Terasic Bluetooth

not connected
| Rasic|

LED CONTROL

Fi gurdeer asi c BlAweptlaoctalt i on Ul
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5. Appendix
The following itemsshould be install on your host PC figvelopingAndroid
Applications softwareThis section will describe how to download and install these

items

K

> > I >
> > me
>SS oo
oo —<
ﬁ_ﬁ_'m
olclke]

—_—— o
oo oQg

SDK
ADT

A I nsttalvla JDK

Go to web linkbelow. In the web page, select Java Download icon as shown in.
Figurel5

http://www.oracle.com/technetwork/java/javase/downloads/index.html

Cwerview Downloads Documentation Community Technologies Training

Java SE Downloads

= Java % NetBeans
Java Platform (JDK) 8ui1d/8uii2 MNetBeans with JOK &

Fi guwrskPAVA SE Downl oad Web

In thedownload web as shown ngurel6, select proper installer for your Host PC.

Fi guraeAVA SE Devel opment Kit
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