SCUTTLE Denge Robotu - Yazilim Kurulum Kilavuzu

1. Adim : Raspberry Pi’nin SD kartini Bilgisayarimiza takiyoruz

Minimum 4 GB bir SD kart yeterli olacaktir.

2. Adim : Rasberry Pi'nin web sitesinden Raspbian isletim sisteminin Lite versiyonunu indirip
Raspberry Pi'nin SD kartina kurulumunu yapiyoruz, gerekli secenekleri ve bilgileri giriyoruz.

a. lIlk olarak Rasberry Pi’nin web sitesini agiyoruz ve “software”i segiyoruz.

https://www.raspberrypi.com/software/

b. Bu boélimden Raspberry Pi Imager programini indiriyoruz.

www.raspberrypi.com

Raspberry Pi 0OS

Your Raspberry Pi needs an operating system to

work. This is it. Raspberry Pi OS (previously called

Raspbian) is our official supported operating j
system.

Install Raspberry Pi OS using
Raspberry Pi Imager i

Raspberry Pi Imager is the quick and easy way to install
Raspberry Pi OS and other operating systems to a microSD
card, ready to use with your Raspberry Pi. Watch our 45-
second video to learn how to install an operating system
using Raspberry Pi Imager.

Download and install Raspberry Pi Imager to a computer
with an SD card reader. Put the SD card you'll use with
your Raspberry Pi into the reader and run Raspberry Pi
Imager.

Download for Windows
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https://www.raspberrypi.com/software/

c. Dahasonra bu “Imager_x.x.x.exe” dosyasini galistiriyoruz ve kurulumu baslatiyoruz.

(7 Raspberry Pilmager |

Compleling Raspberry Pi Imager
Selup

Raspberry P Imager has been irstaled on your computer,

ik Fnch to doce Senp

I<: in Kaspherry Fi imager

d. Kurulum tamamlandiktan sonra “Raspberry Pi Imager X.X.X” dosyasini ¢calistiriyoruz.
“Run Raspberry Pi Imager” segili iken “Finish” butonuna basmak programi baslatmak igin
yeterlidir.

‘ Raspberry Pi imager v1.7.5 U

Raspberry Pi

CHOOSE STORAGE
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e. llk olarak “Choose OS” butonuna basarak isletim sistemini sececegimiz pencereyi
aclyoruz. Burada 6nce “ Raspberry Pi OS (other)” se¢cenegini segiyoruz.

Raspbarry Pi 08 (other)
Other -:n:‘-rhlm“ ) OF based images
\_J

f. Daha sonra “Raspberry Pi OS Lite (32-bit)” isletim sistemini segiyoruz. Siz dilerseniz
“Raspberry Pi OS (32-bit)” isletim sistemini de segebilirsiniz.

Raspbarry P OS Lite (32-bit)
* A port of Del*'mn Buliseye with no deskiop environmaent
Released: 2073-05-03

nline ) GB download

g. Ardindan isletim sisteminin nereye kurulacagini secmek icin “Choose Storage” butonuna
basiyoruz.

Storage

CHOOSE STORAGE

h. SD kartimizi segiyoruz.

' Raspoerry Pi imager v1.7.5

— —

Storage

,_P Mass Storage Device USB Device - 16.1 GB

i. Diger isleme gegiyoruz ve “Ayarlar” butonuna baslyoruz.

j.  Acllan pencerede ilk olarak “image customization options” icin “to always use”
secenegini segiyoruz. Boylece bu yaptigimiz ayarlari her seferinde yeniden yapmamiza
gerek kalmiyor ve bu degisiklikler kalici sekilde sisteme kaydediliyor.
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Image customization opions  for this session only

Set hostname:  faspk IDHWBYE;J& o

Enable SSH
@ Use password authentication

(O Allow public-key authentication only

k. Diger ayarlar ise soyle;

Set hostname: faspberrypi Jocal

Enable SSH

@ Use password authentication

I.  Bu boliimde bir kullanici adi ve sifre belirliyorsunuz.

Set username and password
Username: SCrap
Password: 900000 esssssssssseee

m. Bu boéliimde ise kablosuz baglanti igin kullanacaginiz Wi-Fi yerel agi belirliyoruz ve
sifresini giriyoruz.

Configure wireless LAN

. Wifi-YILDIRIM_2.4G

[] Hidden sSID

Password: LA LA LA LA R A LA R L L

[(] show password

Wireless LANcountry: TR v
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n. Bu bolimde zaman bolgenizi ve klavyenizi segiyorsunuz.
Set locale settings
Time zone: Asia/lIstanbul v

Keyboard layout: US o 8

0. Son olarak “write” butonuna basarak bu degisiklikleri kaydediyoruz. islem sonuglanana
kadar bekliyoruz.

3. Adim : sD karti Bilgisayardan cikarip Raspberry Pi’ye takiyoruz. Ve Raspberry Pi'yi calistiriyoruz.
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4. Adim : Raspberry Pi acilirken bu sirada bilgisayarimizda “cmd comment prompt"u
cahstiriyorum.

ox Command Prompt

Microsoft Windows [Version 10.0.19845.2965]

(c) Microsoft Corporation. All rights reserved.

C:\Users\scrap>,

5. Adim : “cmd comment prompt" izerinden Raspberry Pi’ye bilgisayarimizdan baglaniyoruz.

Baglanmak i¢in bu komutu kullaniyoruz : “ssh raspberrypi.local”

] scrap@raspbernypic ~
Microsoft Windows [Version 10.0.19045.2965]
(c) Microsoft Corporation. All rights reserved.

C:\Users\scrap>ssh raspberrypi.local

The authenticity of host ‘raspberrypi.local (192.168.1.112)"' can't be_gstablished.

ECDSA key fingerprint is SHA256:GFXMy5rQlYtKVeEfV1ALcSu4MmCdmYLb532/5F0meOGE.

Are you sure you want to continue connecting (yes/no/[fingerprint]]? yes

Warning: Permanently added ‘»eSpoerrypi.local;%22,168.1.112" (ECDSA), to tlie list of known hosts.
scrap@raspberrypi.local's(password:

Linux raspberrypi 6.1.21-v/%=#1642 SMP Mon Apr_2"17:20:52 BST 2023 armv71

The programs included®with the Debian GNU/Linux system are free software;
the exact distribution terms for each program are described in the
individual files in /usr/share/doc/*/copyright.

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent
permitted by applicable law.

Baglantiyi gergeklestirdik.

6. Adim : Raspberry iizerinde “Update” giincelleme ve “Upgrade” yiikseltme gerektiren biitiin
yazilimlarin glincelleme ve ylikseltmelerini yapiyorum.

Bunun i¢in kullandigim komutlar sunlar :

“sudo apt-get update” ve “sudo apt-get upgrade”
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Get:3 http://archive.raspberrypi.org/debian bullseye/main armhf Packages [316 kB]
Get:4 http://raspbian.raspberrypi.org/raspbian bullseye/main armhf Packages [13.2

sudo apt-get update
Get: 1 http //archlve raspberrypi.org/debian bullseye InRelease [23.6 kB]
Get:2 http://raspbian.raspberrypi.org/raspbian bullseye InRelease [15.0 kB]

Fetched 13.6 MB in 16s (824 kB/s)
Reading package 1 SES ol

Done

Readlng package lists.

Building dependency tree.
‘Reading state information...
Calculating upgrade...

sudo apt-get upgrade

. Done

. Done
Done
Done

The following packages will be upgraded:

base-files libpam-systemd libsystemd® libudevl libwebp6 libwebpdemux2

systemd systemd-sysv systemd-timesyncd udev
13 upgraded, @ newly installed, © to remove and © not upgraded.
Need to get 9,588 kB of archives.

After this operation,®1,053 kP~Ut additional disk space will be used.

Do you want to continue? [Y/r] vy

Get:
Get:
Get:
Get:
Get:
Get:
Get:
Get:
Get:

9

http

http:
http:
http:
http:
http:
http:
http:
http:

//raspbian.
//raspbian.
//raspbian.
//raspbian.
//raspbian.
//raspbian.
//raspbian.

raspberrypi
raspberrypi
raspberrypi
raspberrypi
raspberrypi

org/raspbian
org/raspbian

bullseye/main
bullseye/main
bullseye/main
bullseye/main
bullseye/main
bullseye/main
bullseye/main

://archive.raspberryni_4rg/debian bullseye/main armhf raspber
//archive.raspberrypi.org/debian bullseye/main armhf rpi-eep
.org/raspbian
.org/raspbian
.org/raspbian
.org/raspbian
.org/raspbian
raspberrypi.
raspberrypi.

armhf
armhf
armhf
armhf
armhf
armhf
armhf

Get:
Get:

10 http://raspbian.
11 http://raspbian.
Get:12 http://raspbian.
Get:13 http://raspbian.
Fetched 9,588 kB in 7s
Reading changelogs...

raspberrypi.org/raspbian
raspberrypi.org/raspbian
raspberrypi.org/raspbian
raspberrypi.org/raspbian
(1,470 kB/s)

Done

bullseye/main
bullseye/main
bullseye/main
bullseye/main

7. Adim : GitHub dan dosyalarin indirilebilmesini saglayan “Git” programini Raspberry Pi'ye

yukliyorum.

Bunun i¢in kullandigim komut su : “sudo apt install git”

3] scrap@raspberryp
sudo apt install git

Reading package lists... Done
Building dependency tree .. Done
Reading state information... Done
The following additional packages will be installed:

git-man liberror-perl
Suggested packages:

git-daemon-run | git-daemon-sysvinit git-doc git-el git-email git-gui gitk gitweb git-cvs git-mediawiki git-svn
The following NEW packages will be installed:

git git-man liberror-perl
0 upgraded, 3 newly installed, @ to remove and @ not upgraded.
Need to get 6,564 kB of archiyes
After this operation, 33.1 )8 of additional disk space will be used.
Do you want to continue? [Y/n] y

0% [Waiting for headers]g,
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8. Adim : Projenin GitHub sayfasinin Linkini kopyalayip GIT programi ile bu projenin Python
yazilimlarini dahil biitlin dosyalarini Raspberry Pi’ye yikliyorum.

Bunun i¢in kullandigim komut su : “git clone <github projesi web adresi linki>"

M ) SMDHuman/ScuttieBalancingRo X

(\_, Elhtps://github.com/SMDHuman/ScuttieBalancingRobo
o Search or jump to..

Pull requests Actions Projects

git clone https://github.com/SMDHuman/ScuttleBalancingRobot

ylklendikten sonra dosyalari gorebilirsiniz.

cd ScuttleBalancingRobot/
: 1s
README.md requirements.txt
: cd source/
4 1s
EasySMXController.py mainBalance.py MPU6050Manager.py

9. Adim : python icin gerekli kiitiphaneleri yiikleyen ve kontrol etmemizi saglayan PIP programini
Raspberry Pi'ye yikliyorum.

Bunun igin kullandigim komut su : “sudo apt install pip”

&) scrap@raspberrypic ~
‘ : sudo apt install pip
Reading package lists... Done
Building dependency tree... Done
Reading state information... Done
ote, selecting 'python3-pip' instead of 'pip'
he following additional packages will be installed:
javascript-common libexpatl-dev libjs-jquery libjs-sphinxdoc
python-pip-whl python3-dev python3-distutils python3-1lib2to3
Suggested packages:

apache2 | lighttpd | httpd python-setuptools-doc
he following NEW packages will be installed:
javascript-common libexpatl-dev libjs-jquery libjs-sphinxdoc
python-pip-whl python3-dev python3-distutils python3-1lib2to3
python3.9-dev
upgraded, 15 newly installed, © to remove and © not upgraded.
eed to get 7,224 kB of archives.
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10. Adim : “Requirement.txt” dosyasinda belirttigim gerekli Python kitiiphanelerini PIP komutu
ile Raspberry Pi’ye indiriyorum.

Bunun i¢in kullandigim komut su : “pip install — r requirement.txt”

1s

README.md requirements.txt

. cat requirements.txt
RPi.GPIO==0.7.1
evdev==1.6.1
mpu650-raspberrypi==1.2
smbus==1.1.post2

) serap@raspberryp: ~/ScuttleBalancingRobot

pip install -r requirements.txt

asd
Looking in indexes: https://pypi.org/simple, https://www.piwheels.org/simple
Collecting RPi.GPIO==0.7.1
Downloading https://www.piwheels.org/simple/rpi-gpio/RPi.GPI0-0.7.1-cp39-cp39-1linux_armv71l.whl (66 kB)
| I | 6 kB 293 kB/s :
Collecting evdev==1.6.1
Downloading https://www.piwheels.org/simple/evdev/evdev-1.6.1-cp39-cp39-linux_armv71l.whl (80 kB)
| | 80 kB 425 kB/s
Collecting mpu6@50-raspberrypi==1.2
Downloading https://www.piwheels.org/simple/mpu6050-raspberrypi/mpu6050_raspberrypi-1.2-py3-none-any.whl (6.5 kB)
Collecting smbus==1.1.post2
Downloading https://www.piwheels.org/simple/smbus/smbus-1.1.post2-cp39-cp39-1linux_armv71l.whl (39 kB)
Installing collected packages: smbus, RPi.GPIO, mpu6@5@-raspberrypi, evdev
Successfully installed RPi.GPIO-0.7.1 evdev-1.6.1 mpu60@50-raspberrypi-1.2 smbus-1.1.post2

-bash: asd: command not found

11. Adim : Raspberry Pi’'nin konfigrasyon arayiiziine girerek, MPU6050’ye baglanmasini
saglayacak I12C pinlerini etkinlestiriyorum.

a. Bunun igin kullandigim komut su : “sudo raspi-config”

sudo raspi-config

b. Configrasyon ekranindan “3 Interface Options”i segiyoruz.

Raspberry Pi 3 Model A Plus Rev 1.0

Raspberry Pi Software Configuration Tool (raspi-config)

1 System Options Configure system settings
2 Display Options Configure display settings

3 Interface Options Configure connections to peripherals

4 Performance Options Configure performance settings

5 Localisation Options Configure language and regional settings
6 Advanced Options Configure advanced settings

8 Update Update this tool to the latest version

9 About raspi-config Information about this configuration tool
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c. Burada “I5 12C Enable/disable”1 segiyoruz.

! Raspberry Pi Software Configuration Tool (raspi-config) E

I1 Legacy Camera Enable/disable legacy camera support

I2 SSH Enable/disable remote command line access using SSH

I3 VNC Enable/disable graphical remote access using RealVNC
I4 SPI Enable/disable automatic loading of SPI kernel module
I5 I2C Enable/disable automatic loading of I2C kernel module
I6 Serial Port Enable/disable shell messages on the serial connection
I7 1-Wire Enable/disable one-wire interface

I8 Remote GPIO Enable/disable remote access to GPIO pins

d. “ARM 12C araylizi”ni etkinlestirmek icin “Yes” tusuna basiyorum.

Would you like the ARM I2C interface to be enabled?

<No>

e. “ARM 12C” etkinlestirildi.

The ARM I2C interface is enabled

12. Adim : “mainBalance.py” Pyton yazilim dosyasini ¢alistiriyorum. Ve Denge Programi ¢alismaya
basliyor. Bunun icin kullandigim komut su : “python mainBalance.py”

python mainBalance.py

13. Adim : Problem 1 : Kumanda ile iletisim kurmamizi saglayan “Dongle” takili olmadiginda

olusacak problemin ¢6ziimiini burada anlatiyorum. Kumanda hangi isim ile Raspberry Pi tarafindan
taninirsa bu ismin kod icinden giincellemesinin nasil yapildigini burada anlatiyorum.

a. ik olarak “Dongle”1 robotumdan gikariyorum.

b. “nano mainBalance.py” komutunu vererek “mainBalance.py” dosyasini aglyoruz.

nano mainBalance.py

L3
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c. Burada Controller “event0” olarak gortlmektedir.
5] scrap@raspberrypic ~/ScuttleBalancingRobot/source
GNU nano 5.4 mainBalance.py
leftBackwardPWM = GPIO.PWM(leftBackwardPin, 5000)
rightForwardPWM = GPIO.PWM(rightForwardPin, 5000)

rightBackwardPWM = GPIO.PWM(rightBackwardPin, 5000)

speedBias
biasAngle
targetAngle
tagretSpeed = 0

moveDir = [0, @]

pad =
imu =

Controiler(
IMUManager®

d. “Is /dev/input” komutu ile sadece “event0” gorilebiliyor.
‘ ‘ - ls /dev/input/
eventOiihte:

e. “Dongle” tekrar Raspberry Pi’'ye takiyorum.

f. “Is /dev/input” komutu ile artik baktigimizda “event1” olarak yeni kontrol kumandasi
sisteme eklendigini gorebiliriz.

- ls /dev/input/
evento m js@ mice

g. “mainBalance.py” dosyasinda bu satir bu sekilde dizeltildiginde Kontrol Kumandasinin
sistem tarafindan gorilmesi saglanir. “pad = Controller (‘/dev/input/event1’)”

pad = Controller( ' )

14. Adim : Robotum sorunsuz calisiyor.
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15. Adim : Problem 2 : Kumanda markasi ile ilgi sorun yasanmasi durumunda hangi yazilim
dosyasinin diizenlenmesi gerektigini burada anlatiyorum.

| : 1s
EasySMXController. pyIERsENE] T VNN M V21212 U ET ET-0-] ol o)

“EasySMXController.py” dosyasindan gerekli diizenlemeler yapilir ve Yeni farkli marka kumanda
sisteme tanitilabilir.

16. Adim : Kumandayi devre disi birakmak isterseniz kod iginde yapilmasi gereken degisiklikler
bunlardir..

a. ilk olarak . “nano mainBalance.py” komutunu ile “mainBalance.py” dosyasini agiyoruz.

nano mainBalance.py

k

b.” from EasySMXConroller import Controller” satirinin basina “#” koyuyorum, satiri devre
disi birakmak igin

€4 scrap@raspberrypi ~/ScuttleBalancingRobot/source

GNU nano 5.4 mainBalance.py *
import RPi.GPIO as GPIO
from time import sleep

From MDIIAAEOManacger imnart TMIIManacer

o

c.”pad= Conroller(‘/dev/input/event1’)” satirinin basina “#” koyuyorum, satiri devre disi

birakmak igin

d. “speedPID.target” ve “moveDir[1]” degiskenlerine 0 atiyorum

speedPID. target = @

MDunninlll = ﬁ-

17. Adim : Robotumuzun sabit bir hizda gitmesini yada sabit yerinde kalmasini, asagidaki sekilde
kod icinde yapacagimiz degisiklerle saglayabiliriz.

“speedPID.target” robotun hizini kontrol ettigim bir degisken. Bu degiskene 0 degeri atarsam robot
yerinde sabit durur ve hareket etmez.

speedPID.target = (pad.leftloyY-128) * 46 / 128

speedPID.target = 18,

18. Adim : Robotun ne kadar saga yada ne kadar sola dénecegini, yada désnmeden sabit kalmasini
kod icinde yapacagimiz su degisikliklerle saglyoruz
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“speedPID.target” robotun saga sola donslerini kontrol ettigim bir degisken. Bu degiskene 0 degeri

atarsam robot yerinde sabit durur ve saga sola donmez.

moveDir[1] = {paﬁ.ifftjmyx - 128) * 5@ Jf 128

moveDir[l] = 12,

19. Adim : PID ince ayarlarini kod iizerinde asagidaki sekilde yapabiliriz.

PID degerlerine ince ayar gerektiginde p,i,d ve sp,si,sd degiskenlerinin degerlerini degistirerek en
basarili degerleri bulabilirsiniz.

5] scrap@raspberrypi ~/ScuttleBalancingRobot/source
GNU nano 5.4
Jmport RPi.GPIO as GPIO
from time import sleep
from MPU6050Manager import IMUManager

mainBalance.py

from EasySMXController import Controller

p, i, d = 16.5, 0.01, 30
sp, si, = 0.018, 0.0000004, 0.0002

20. Adim : Tebrikler. Artik SCUTTLE robotunuzun iki teker Gizerinde dengede kalmasini
saglayabilirsiniz. Sizlerden gelen Oneriler ile bu dokiimani glincel tutmak istiyorum. Litfen

gordlgiinliz eksiklikleri ya da gelistirilmesi gereken yerleri reductalimenitis@gmail.com mail
adresime génderin, mutlaka tzerlerinde galisacagim. lyi eglenceler.
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