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| Ise basic elements seen in ELIN cotirse

Use basic elements seen in INF | course.
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Drive PWM | Steering STM

Android App

Galaxy Nexus Bluetooth Kart
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Kart i%c interconnect bus ports

Mezzanine
connector

\

FPGA programming
connector
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Kart ic interconnect bus
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Stepper motor control

step

coil 1

coil 2

coil 3

coil 4
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Limit switch

Stepper motor
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Coll sequence



Drive Motor

Kart i%c interconnect bus
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Drive PWM control
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Drive motor
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Proximity / Light Sensors

Ultrasonic ranger

Hall S
oa Secondary

End of turn

12V

GND
Digital Outputs
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Double-check that the cable/connector are
connected correctly.

Power the circuit using a laboratory power supply.
Never connect JTAG connector cable here.

The batteries should never be connected during
development!

-

/Check that the JTAG cable is connected correctly!

Disconnect the module you are actually
JTAG :
Programmer programming from the 12C bus!

KNever connect a I2C bus cable to this connector!/

If you connect something wrong, the FPGA might be damaged.

The costs to change a FPGA are about 50 SFr.

You will be charged for the reparation if you did not follow this guidelines!
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* Control block for DC motor

* Pulse Width Modulation (PVWM) generator

» Control block for stepper motor

» 4 Coll forward/backward sequence generator
» Hall-Sensor Counter

* Various additional sensors and actuators

* Personal 1deas are welcome
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E/ A/ Presentation of blocks and

simulation results during morning
D of the last day

All mandatory features

Direction Stepper control
Speed PWM control
Hall sensor counter

Per optional feature
0 (Uirasolndiscnsen
Emergency Stop (Proximity sensor)

Other improvements
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INF part
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Kart Protocol PDUs
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| byte | byte 2 bytes | byte

SOF Address Payload

Start of Frame

End of Frame

Ox55 UINT8 UINTI6 or INTI 6 OxAA
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Address Type Description

Drive motor speed [-15..15] (negative=backwards).
Steering motor step period (speed proportional to |/period).
Hardware settings (Enumeration mask).




‘ Remote Control Protocol Addresses

Address

Type
UINTI 6

UINTI6

UINTI

UINTI6

UINTI

UINTI6

UINTI6

UINTI6

UINTI6

UINTI6

UINTI6

UINTI6

UINTI6

UINTI6

UINTI6
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(¢
Description

Steering angle reached (l=reached, 0=busy).

Ambient Light 4 (IR sensor)

VALAIS
WALLIS
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Android App

PC + Android SDK Galaxy Nexus
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- Mobile Operating System developed by Alphabet (Google).
« Abstracts hardware from different manufacturers to a common API

» Applications are written In Java and run on a Virtual Machine
(Dalvik or ART)

» Android Is open source, based on Linux.

» [he SDK & Android Studio (based on Intellij IDEA) are free to use and
allow everyone to build applications for Android.
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» An Android application has a lifecycle.

" Resumed
[ " (visible) / ‘
onResume() ? onPause()
| onResume() l
/" sStarted 7 Paused
[ "\ (visible) \_ (partially visible) ]
onStart() ? onStop()
onStart() l
(—D"/- | Created ) Lmﬂestan(]—( ?hm %
onCreate() - onDestroy()

| v

o

- Ul layouts can be designed using an editor integrated into Android Studio.
» Layouts are serialized into XML files.

 [hese Layouts can be loaded from code.
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G android.intent.category. LAUNCHER

° android.intent.action. MAIN

e ch.hevs.kart.RCA

andro:d intent.action.RUN

Basic v

«# Demos =

Kart entity Your task...

Kart scan activity
ch.hevs.kart.ui.EntityScanActivity

Kart App
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Kart

AbstractKartControlActivity

onCreate() protected attribute setSteeringPosition()
onResume() setDriveSpeed()

onPause() ]

v

extends

Command direction
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KartListener

steeringPositionChanged()
steeringPositionHasReached()

listener

*
batteryVoltageChanged()

connectionStatusChanged()
message()

Interface

! implements

<Your Activity> ) .
Status direction



<Your Activity>

vold onCreate(Bundle savedInstanceState) {

kart.setup()
.drivePwmPeriod(50)

.steeringStepPeriod(25);

g Remote Control Android App

~ ~ /)] VALAIS
Hes o/ i
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KartSetup

drivePwmPeriod(int)
steeringMaxPosition(int)
steeringStepPeriod(int)

steeringEndSwitchAddress(int)
hardwareSettings(HardwareSettings)

updatelnterval(float)
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 Slider control
e Direction

e

* Progress Bar status

- Battery level

» Steering position

» Accelerometer (Orientation) control

« Button to enable orientation control

* Device orientation controls sliders or kart
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E/ ‘/ Functional blackbox tests

during morning of the last

/| day

All mandatory features
Direction control

Speed control

Battery display

Direction display . Per optional feature

EE[Ds
Ultralsolund sensor
Proximity sensor

Hall sensor
Steering assistant
Other improvements
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e 06 .. LatLngAdditions.java - [app] - AVelov - [~/Documents/Perso/AVelov] - Android Studio (1/O Preview) Al-130.716844 -

MMM AR & { WcCityBikesv b & L ¥ 0 YR O W ?
C3Avelov [Japp [Dsre Cmain java Bl com [ cyrilmottier  [B] android  [B] citybikes  [5] maps ' LatLngAdditions
& » @ o | #- 1~ P LatLngAdditions java

» [JinstrumentTest bl a 155 LatLngAdditions {
v B main :
» assets
v Bljava
v Bcom
» [EJandroid.util
v [ cyrilmottier.android.citybikes
» Elapp

[ content
Eldatabase
B maps
B net
El provider
B2 service
B text
B wil
B widget
@ & AboutActivity
@ & AboutFragment *
0 o Api 3 it . nal doul MAX_LONGITUDE = getMaxLongitudel();
@ & FavoritesListFragment ‘
@ & LauncherActivity

# 1: Project

LatLngAdditions() {

sRpuewwo) ik

«J 7: Structure

spH0ud uaney

Y ¥y ¥y vy ¥y v¥Y vYIyYy
wpesn C

Bulld Variants

@TargetApi(Build.VERSION_CODES.GINGERBREAD)

. N ivate sta getMaxLongitude() {

@ © LicensesActivity 19 f (Build.VERSION.SOK_INT < Build.VERSION_CODES.GINGERS
@ © LicensesFragment eturn Ox1.67fffIfIfIfffp7

@ & MainActivity

@ © MapFragment
@ & SearchActivity
@ & SearchFragment

Math.nextAfter(1808d, -1d);

¥ 2: Favorites

% TODO % 6: Android Event Log
1925 LF: UTF-8: & & D328Mof 711m
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Download the Kart project template from the wiki
Extract the archive to the local disk

Open the extracted folder in Android Studio

O Welcome to Android Studio

”

Android Studio

i+ Start a new Android Studio project

] Open an existing Android Studio project
Check out project from Version Control «

¥ Import project (Eclipse ADT, Cradle, etc.)

¥ Import an Android code sample

#* Configure + GetHelp «
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= onncer Fnone to PC's USB port
* Power on the phone
* Use default configurations during setup wizard

* Enable developer mode:
Go to Settings > About Phone and press 7 times on ,,Build Number*

* Enable USB debugging:
Go to Settings > Developer options and check ,,USB debugging”

* Install and start your Android application:

* In Android Studio, press green play button and select Galaxy Nexus
phone in the list.

* On the phone, answer ves to allow USB debugging in popup.

* Now your application should be running on the phone.
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Download Kart.apk from:
http://wiki.hevs.ch/fsi/index.phpS/Kart

Install it using the adb command line tool:

c:\Users\your.account>
3979 KB/s (937315 bytes in 0.230s)

pkg: /data/local/tmp/Kart.apk
Success

or much simpler:
Point your browser to: bit.ly/kart-app, download the app

select it and follow the instructions to install the app.
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& Tipp #: Read the docs es
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* You find all information needed here:

* Your copy of the kart project documentation and tasks document
» Kart wiki: http://wiki.hevs.ch/fsi/index.phpS/Kart

» Kart project JavaDoc: http://kart.vlegit.hevs.ch
* Android: https://developerandroid.com/index.htm|

Ask us, we kindly like to help you!


http://wiki.hevs.ch/fsi/index.php5/Kart
http://kart.vlegit.hevs.ch
https://developer.android.com/index.html

3 Tipp #2: Pair with your kart

You need to pair with your kart before
it will be listed by the Kart app

per Sellies
Go to “Bluetooth”

Select your kart in “Avallable Devices”

_Hes

nE@ ! 2 = ull @ 6:38PM
Bluetooth settings

Bluetooth

Device name

Visible

Search for devices

Bluetooth devices Scanning )

=) AMIT
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I you add infinite loops to the main
thread, your application will crash!

// k a led
try {
Wi (true) {

.setlLed(0, true);
Thread.sleep(500);
kart. ed(0, false);
Thread. p (500) ;

Unfortunately, il nSutiny

B has stopped

I3
} catch (InterruptedException e) {

}

e.printStackTrace();



3 Tipp #4: Periodic Timer

Inside your Activity, add the attribute:

private Timer ledBlinker = new Timer() {
@Override
public void onTimeout() {

kart.toggleLed(0);

Later you can start the timer using:

ledBlinker.schedulePeriodically(500);

You can stop the timer with:

ledBlinker.stop();

Documentation:

http://kart.vlegit.hevs.ch/ch/hevs/utils/ Timerhtml



http://kart.vlegit.hevs.ch/ch/hevs/utils/Timer.html

©) Tipp #5: Doing something later .. tmssoe:

Timer doLater = new Timer() {
@Override

public void onTimeout() {

kart.setlLed(0, true);

¥
b
doLater.scheduleOnce(5000) ;

This code snippet will turn the LED 0 on
after 5 seconds.

Documentation:

http://kart.vlegit.hevs.ch/ch/hevs/utils/ Timerhtml
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Animation animation = Animation.Builder(kart)
. ledOn(0Q).led0Off(1).wait(100)
. ledOff(0Q).1ledOn(1).wait(100)

build():
animation. loop();

The animation will turn LED O on and LED | off, then
wait for O.1s. Next it will turn LED O off and LED | on and
then walit again for O.ls. The animation is looped untll
the method cancel() is called...

Documentation:

http://kart.vlegit.hevs.ch/ch/hevs/utils/Animation.html
http://kart.vlegsit.hevs.ch/ch/hevs/utils/Animation.Builderhtml



http://kart.vlegit.hevs.ch/ch/hevs/utils/Animation.html
http://kart.vlegit.hevs.ch/ch/hevs/utils/Animation.Builder.html

