Ek 1 D6rt Ayakli Robot Tasarrminda One Cikan Calismalar

Boston Dynamics’in gelistirdigi SPOT

Massachusetts Institute of Technology’nin
(MIT) gelistirdigi CHEETAH

Akin Robotics’in gelistirdigi ARAT

James Bruton’un gelistirdigi openDog V2
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Ek 3 Govde ve Bacaklar Malzeme Listesi

GOVDE VE BACAKLAR MALZEME LIiSTESI
Malzeme Adet

1 | O Filament 1.75 mm Turkuaz PLA - ABG 1

2 | O== Filament 1.75 mm Siyah PLA - ABG 1

3 20x30 Delikli Plaket 1

a %) > Tek Damarli Montaj Kablo.su 1

. 22 AWG - 15 Metre Mavi
5 Tek Damarl Montaj Kablosu 1
22 AWG - 15 Metre Kirmizi
6 Disi Pin Header 2.54mm 12
7 12mm Erkek Header 17
M3 8 mm YSB Yildiz Silindirik
8 o 92
Bas Metrik Vida
O
9| 82" M3 Somun 52
©

10 MG958 X-Large Digital Servo 12
11 , v 25T Servo Motor Kolu — Siyah 4
12 2 25T Servo Motor Metal Basligi 14 mm Aliminyum 8
13 ?%@ 608ZZ Rulman - 3D Yazict Rulmani 4
14 : Eachine TX01 NTSC Super Mini AlO 5.8G 40CH 25MW VTX 1

i 600TVL 1/4 Cmos FPV Camera

15 ‘ 90C Disi Header 12
16 / 32mm Erkek Header 21
17 ii& Yarikli Agirhk Takimi 2
1 = 'M,—; L 1 I I e e 2

8 // RP-L-170 Ince Film Basing Sensori
19 | —aua— 1k Ohm Direng 4

— > —




Ek 4 GOvde ve Bacak Parcalar

— -

Govde Parcalan
a. Tastyict Orta Katmani
b. Alt Kafes Katman
c. Elektrik Veri Dagitim
Katmani
d. Ust Kafes Katmani
e. Modiil Kasalar

Bacak Parcalan
f. Coxa (Omuz /Uyluk Eklemi)
Femur ( Bacak Ust Cubugu)
Tibia ( Bacak Alt Cubugu )

> 1




Ek 5 Tastyici Orta Katman




Ek 6 Alt Kafes Katmani, Elektrik ve Veri Dagitim Katmani
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Ek 8 Modiil Kasalari




Ek 9 Bacaklar




Ek 10 Ust Kafeste Kamera Ekipmani igin tasarlanmis alan




Ek 11 Sasede omuz hareketi i¢in yapilan egimlerin tasarimi




Ek 12 Elektrik Veri dagitim ve girisleri tasarimi

Servo motor
Elektrik girigleri

Modiil
Elektrik girigleri

Modiil
Veri girisleri

Modiil kasa yuvalan



Ek 13 Basing Sensoriiniin Bacak Alt Cubugu iizerindeki yerlesim tasarimi

Direng Blogu

— Basing Sensor Araligi




Ek 14 Denge Merkezleri

Nmmlipel mm

Aski Stant tutma bosluklari




Ek 15

A. Ayak ve Bacak Alt Cubugu Baglantisi

Taban Merkezi Dirsek Ekleminin Merkezi

Basin¢ Sensori Boslugu

‘ Engel asma, tutma

ve cekme payi

i

Yayl Esnek Taban

Matematiksel modellerin dogrulugunu temin i¢in bacak alt gubugunun dirsek eklemine
baglantis1 da esit oranda yukar1 kaydirilmis ve alttan bir destek ile dengelenmistir. Bu
sayede bacak alt gubugu ile bacak iist gubugunun esit uzunluklarini korunmustur. Bacak
hareketinde, ayagin yere basiginin yumusatilmasi i¢in monte edilebilir bir yayli esnek
taban tasarlanmistir. Bu sayede yere basma esnasinda olusan darbe etkisi azaltilmis ve
daha yumusak bir hareket elde edilmistir. Ayrica ayagin bacak ile birlestigi topuk
bolgesinde, engel asma, tutma, ¢ekme ve geriye itme hareketlerini gergeklestirebilmeyi
saglayan kullanish bir alan olusturulmustur.

B. Elektrik ve Veri Dagitim Katmani kablolama




Ek 16 Elektrik ve Veri Dagitim Genel Semasi

Basing Sensorleri
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Bilgisayar Unitesi

u Analog Veri 5V u

Servo Veri Dagitim

v oo v e el

Batarya Unitesi

Veri LU =

I Servo Motorlar

ey

'!’E"d'




Ek 17 Bilgisayar Unitesi Elektrik ve Veri Dagitim Semasi

WiFi Birimi

Mikro Kontrolcii
Teensy 3.5

u-blox
NEO-EM GPS

Kapa%l b"}F

E— t Elektrik

— s % - _
Modiiller icin veri yollari
BN SDA

mmmmm  Basing sensorleri Analog veri girisi

mmmmm Servo motorlar veri gikigt

mmmm WiFi birimi veri yollarn

mmmm GPS birimi veri yollari (TXD, RXD)
Jiroskop veri yollari (TXD, RXD)
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Ek 18

Bilgisayar Unitesi Elektrik Dagitim Semasi

u=blox
NEO-BM GPS

Bilgisayar Unitesi Birimler Veri Dagitim Semasi

u-blox
NEO-LM GPS

Bilgisayar Unitesi Konnektor Veri Yollar1 Semasi
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Ek 19 Batarya Unitesi Malzeme Listesi

BATARYA UNITESIi MALZEME LISTESI
Malzeme Adet
1 7.4V 2S1P 2000 mAh (30C) Li-Polymer Pil - Soketli 2
2 XT60 Plug 60A Li-Po Konnektor Takim 2
3 20x30 Delikli Plaket 1
4 o | Filament 1.75 mm Siyah PLA - ABG 1
»}/

5 Disi Pin Header 2.54mm 2
c Tek Damarli Montaj Kablosu 1

22 AWG - 15 Metre Mavi
5 Tek Damarli Montaj Kablosu 1

22 AWG - 15 Metre Kirmizi
g M3 8 mm YSB Yildiz Silindirik A

Bas Metrik Vida




Ek 20 Batarya Unitesi




Ek 21 Reglator Unitesi Parca Listesi

REGULATOR UNITESi MALZEME LiSTESI
Malzeme Adet
1 DC/DC - AC/DC Converter 4
5 LM2596 Ayarlanabilir Voltaj Distrlcu 5
Gl¢ Modula (4-35V Giris - 1-30V Cikis)
3 i 2.5V -30V Mini Dijital Kirmizi Voltmetre 1
e A
4 20x30 Delikli Plaket 1
KO
5 O--'?Jé Filament 1.75 mm Siyah PLA - ABG 1
6 Disi Pin Header 2.54mm 1
7 12mm Erkek Header 1
s | Ca ) Tek Damarli Montaj Kablosu 1
b = 22 AWG - 15 Metre Mavi
9 Tek Damarli Montaj Kablosu 1
22 AWG - 15 Metre Kirmizi




Ek 22 Regiilator Unitesi Elektrik Semast

LM2596 DC-DC Cevirici (4-35V/ 1-30V)
(2 Adet)

X L4005 DC/DC Cevirici (5-32V / 1.25-32V)
(4 Adet)




Ek 23 Regulator Unitesi
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Ek 24 Bilgisayar Unitesi Malzeme Listesi

BiLGISAYAR UNITESI MALZEME LIiSTESI
Malzeme Adet
1 | K Teensy 3.5 1
, | S e i "
PN Neo-7m Arduino Shield Mini Gps Moduli 1

N

3 \/ Seramik Kablolu 28dB Yuksek Kazangli 1
Aktif GPS Anteni
4 NRF24L01+PA+LNA SMA 2.4G Kablosuz Wifi 1
Modul
5 MPUG6050 6 Eksen ivme ve Gyro Sensérii gy-521 | 1
6 Logic Level Converter (3.3 V-5V) 1
7 100uF 63v Kondansator 1
8 20x30 Delikli Plaket 1
o Q= Filament 1.75 mm Siyah PLA - ABG 1
10 Disi Pin Header 2.54mm 7
11 12mm Erkek Header 5
12 Tek Damarli Montaj Kablosu 1
22 AWG - 15 Metre Mavi
13 Tek Damarli Montaj Kablosu 1
22 AWG - 15 Metre Kirmizi
M3 8 mm YSB Yildiz Silindirik
14 o 2
Bas Metrik Vida

O
15 8;’ % 10 uF Kapasitor 1

©




Ek 25 Mikro Kontrolcii Bilgisayar Unitesi
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Ek 26 Kontrol Kumandasi Tasarimi

Kontrol Cubuklari

Ust Tabla

2 Satirli LCD Ekran

T

Arduino Micro

Alt Tabla

FPV Kamera
Ekrani Tutacagl

Batarya Yuvasi




Ek 27 Kontrol Kumandasi Tuslar ve Elektrik Veri Dagitim Yapisi

Yukar Butonu: Menlde yukan
hareket ve deger artisi

Secim Butonu: Men( segimi ve
deger secimi

Asag Butonu: Mentide asagi

hareket ve deger azaltma
1

Anabhtar 1: Durus modu anahtari » Buton 5: A¢ma-Kapama anahtari

Anahtar 2: Yriiyiis modu anahtari
Anahtar 3: Ozel gérev atanabilir anahtar

Buton 4: Ozel gorev atanabilir anahtar




Ek 28 Kontrol Kumandasi Malzeme Listesi

KONTROL KUMANDASI MALZEME LISTESI
Malzeme Adet
1 o Pro 3 Eksen Joystick (Butonsuz) 2
2 TP4056 3.7 V 1S Lipo Sarj Aleti - 5 V 1 A Lithium Battery Charger 1
3 KTS102 On / Off 3 Ayak Toggle Anahtar 5
4 6x6 12mm Tach Buton (4 Bacak) 3
5 NRF24L01+PA+LNA SMA 2.4G Kablosuz Wifi Modiil 1
1 km Uzun Mesafe
6 5.8G 48CH 4.3 Inch LCD 480x272 16:9 NTSC/PAL FPV Monitor 1
7 2x16 LCD Ekran Sol Ust Mavi - Qapass 1
8 Arduino Micro (Klon) 1
9 3.7V 590 mAh Li-Polymer Pil 1
10 5V Voltaj Yukseltici Reglilatori 0.5/5.5V Giris 1
/8
11 //‘/ 5mm Seffaf Beyaz Led - 4000-6000 mcd 4
12 o:zniz Filament 1.75 mm Turkuaz PLA - ABG 1
@«
o _ .
13 | Filament 1.75 mm Siyah PLA - ABG 1
@
AN
14 9 @ Tek Damarli Montaj Kablosu - 22 AWG - 15 Metre Mavi 1
15 ;_.'f./’ | - Tek Damarli Montaj Kablosu - 22 AWG - 15 Metre Kirmizi 1
16 't ; M3 8 mm YSB Yildiz Silindirik Bas Metrik Vida 7
Ce
17 8{?’ ‘;’Q M3 Somun 4
o
—nD—
18 —aup— 1k Ohm Direng 5
— > —
BEE
19 @aEL) 200 Ohm Direng 1
-




Ek 29 Kontrol Kumandasi Elektrik ve Veri Dagitim Semasi

w [EEEEE

Ohm
Direng | : - Buton x 3
L—»
220 Ohm
| Direnc
Anahtar x 4 WiFi Birimi 1k Ohm
' Direnc
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Arduino IIIII-
Micro S —

Kontrol Cubugu x 2




Ek 30

Kontrol Kumandasi Veri Dagitim Semasi

iy

Kontrol Kumandasi Elektrik Dagitim Semasi




Ek 31 Kontrol Kumandasi Yazilimi ve Akis Semasi
1)




Ek 31 Kontrol Kumandas1 Yazilimi ve Akis Semasi

@)

<LiquidCrystal.h>
<SPI.h>
<nRF24L01.h>
<RF24.h>

RF24 radio(6, 7);

LiquidCrystal 1cd(13, 4, 3, 2, 8, 1);

int joystickZero[6] = {16,19,198,16,18,18};

char joypack[24];
int menuCursor = 8;
int BinMode = 5;
int SinMode = 8;
int Switches[4];
int oldSwitches[4];
int switchPins[4] =
bool Bnew[3] = {1,1,1};
bool bEnter = ©;
int menuLoc[3] = {0,0,8};
int buttonPins[3

int Cstat = 2;

int CurserX = 9;

int menulLength =

bool tStatus

bool rStatus "

bool recive = @;

bool doOnes[2] = {@8,8};

char configPackage[3@];
int packageCharSize = 5;
String menu[4] = {"-GPS
String menuGPS[4]
String menuSettings[8]

String menuModules[4
String menulidar[4]
String menuDrone[4]
String menuGas[4] =

String menuAbout[6]

= {"< Back",
= {"< Back -,

{J-’ J-J-J—-,J})

] = {11,10,9%;

", "-Modules™,
"-Location™,
"Restore”
» "gAssist

"Lidar™, "Drone ",
", "Turn Off",
"y "Turn Off",
", "Alert Off",

", "LOTP RoboDog ",

“Made By :", "Halid Yildirim"};

wintbe4 t tAddress
wint6e4 t rAddress
uint64 t tDrone

unsigned Long pTime
unsigned Long cTime
unsigned Long dTime

00 00 0

T rmm
& GO Go

millis();
millis();

"-Settings”,
“-Time =, ™

" -About

i

“1;

*, “J Smoth
", "fAssist

"DEM  "};
"Switch None”,
"Switch None”,
"Gas Variables”,

"Prototype™,

"

"

“v2

"Path
"Walk Mode

byte conChar[8] =
BO0ORO,
BO1110,
B10001,
B00100,
Bole1a,
B00O0RA,
500108,

HE

byte disconChar[8] =
BOGBRO,
BOGBRO,
BOGORO,
BOGORO,
BOGORO,
BOGORO,
BOO100,




Ek 31 Kontrol Kumandas1 Yazilimi ve Akis Semasi

3)

1;

byte blank[&] = {
BO0ORO,
BOAORO,
BOAORO,
BOGORO,
BOGORO,
BOGORO,
BOGORO,

¥;

struct Package{
intl6_t joystick[6];
bool gpsRequest;
bool gasRequest;

bool standMode;
bool walkMode;

bool Gps;
bool Lidar;
bool Drone;
bool Gas;

bool restoreConfig;

byte joystickSmoothness;
byte path;

byte stepH;

bool gyrolssist;

bool forcelAssist;

bool WalkMode;

byte lidarSwitch;
byte droneSwitch;

HA

struct GPSPackage{
byte staller;

byte hour;
byte minute;

intle_t year;
byte month;
byte day;

float longti;
float lati;

Ha

struct GasPackage{
float H2;
float LPG;
float CH4;
float CO;
float Alchol;

Ha

struct Config{
byte joystickSmoothness;
byte path;
byte stepH;
bool gyroAssist;
bool forceAssist;




Ek 31 Kontrol Kumandasi Yazilimi ve Akis Semasi
(4)

byte lidarSwitch;
byte droneSwitch;
};
Package package;
GPSPackage gpsPackage;
GasPackage gasPackage;
Config config;

void setup(){
Serial.begin( g

pinMode(SinMode, OUTPUT);
pinMode(BinMode, OUTPUT);

(int i = 98; i < 4; i+s+){
pinMode(switchPins[i], INPUT);

1
]

lcd.begin(l6, 2);
lcd.createChar(1l,disconChar);
lcd.createChar(2, conChar);
lcd.createChar(@,blank);

radio. n();
radio. nWriti
radio.o
radio.se

lcd.setCursor(@, @);
led.print{“LOTP RoboDog™);
lcd.setCursor{l, 1);
led.print{™V2");

delay(1588);
led.clear();

lcd.setCursor(@, @);
nt("Searching for");

lcd.setCursor(®, 1);

lcd.print(“config Skip <");

digitalWrite(BinMode, 1)};



Ek 31 Kontrol Kumandas1 Yazilimi ve Akis Semasi
(5) B

radio.startlistening();
(!'radio.available() ldigitalRead{buttonPins[1])){}

(int 1 = 8; i < 5; i++){
(radio.available()){
led.clear();
radio.read(&config, (config));

tCursor(@, @);

print{“Config Recived");

Bnew[1] =

1
I

(package.gyrofissist){
menuSettings[5] = "ghAssist On

{

menuSettings[5] = "ghAssist Off

(package.forceAssist){
menuSettings[6] = "fAssist On

menuSettings[6] = "fAssist Off

(package .WalkMode){
menuSettings[7] = "Walk Mode 4s™;

{

menuSettings[7] = "Walk Mode 2s™;

1
I

radio.stoplistening();
(BinMode, @);

led.clear();




Ek 31 Kontrol Kumandas1 Yazilimi ve Akis Semasi
(6)

void loop(){
cTime = millis()};
Serial.println(package.WalkMode);

package.restoreConfig = 8;

led.setCursor(CurserX, menuCursor%?);
lcd.write(byte(8));

digitalWrite(BinMode, 1};

(digitalRead(buttonPins[@]) menuCursor > @ Bnew[2]){
menuCursor--;
Bnew[8] = @;

(!digitalRead(buttenPins[@])){
Bnew[8] = 1;

(digitalRead(buttonPins[2]) menuCursor < menulength-1 Bnew[2]){
menuCursor++;
Bnew[2] = @;

(!digitalRead(buttonPins[2])){
Bnew[2] = 1;

(digitalRead(buttonPins[1]) Bnew[1]){
Bnew[1] = @;
bEnter = 1;

(ldigitalRead(buttonPins[1]) IBnew[1]){
led.clear();
updateConnectionStat();
Bnew[1] = 1;

bEnter = 8;

digitalWrite(BinMode, @);

(menuloc[8] == @){
CurserX = 9
mainMenu();
menulLength = 4;

¥

»

(menuloc[8] == 1){

package.Gps = 1;

recive = 1;
(menulLoc[1] == 8){
CurserX = 9;
menulLength = 3;
GPSMenu();

(menuloc[1] == 1){
CurserX = 13;
LocMenu();

(menulLoc[1] == 2){
CurserX = 13;
TimeMenu();

(cTime - pTime > dTime){
(cTime - pTime < dTime + 18){
rStatus = @ ;

}




Ek 31 Kontrol Kumandas1 Yazilimi ve Akis Semasi

(7)
package.gpsRequest = 1;
(cTime - pTime > dTime + 108){
pTime = cTime;

¥

{
package.gpsRequest = @;

}

¥
i
{
rStatus = 8;
package.Gps = 8;

{menuLoc[@]
{menuloc[1
CurserX =

modulesMenu();

(menuloc[1] == 1){
CurserX = 11;
menuLength = 3;
lidarMenu();

(menuloc[1] =
CurserX = 11;
menuLength = 3;
droneMenu();

{menuloc[1
CurserX =

1=
13;

menulLength = 3;
(menuloc[2] =
gasMenu();

1
(menuloc[2] == 1){
gasVarMenu();

h

= 0){

(package.Gas){
gasAlert();
(cTime - pTime > dTime){
(cTime - pTime < dTime + 18){
rStatus = @ ;
¥
package.gasRequest = 1;
(cTime - pTime > dTime + 108){
pTime = cTime;

¥
{

package.gasRequest = 8;

3

}

(menuLoc[@] == 3){

{menuLoc[1] == 8){
CurserX = 12;
menuLength = 8;

settingsMenu();

H
{menuLoc[1] == 1){




Ek 31 Kontrol Kumandasi Yazilimi ve Akis Semasi
(8)

RestoreConfig();
menuloc[1] = @;
menuCursor = 1;
bEnter = 9;

({menuLoc[1] == 2){
menuLength =
(doOnes[@]
doOnes[8] =
menuCursor = -package.joystickSmoothness +
¥
lcd.setCursor(7, 0);
lad.print(™ ");
lcd.setCursor(7, @);
led.print(-menuCursor + 256);
(bEnter == 1){
led. setCursor(7, @);
led.print(™ ");
package.joystickSmoothness = -menuCursor +
menuloc[1] = &;
menuCursor = 2;
bEnter = @
doOnes[8] = 8;
¥

3

12
= 0){
1;

(menulLoc[1] == 3){
menulLength = 512;
(doOnes[8] == @){
doOnes[8] = 1;
menuCursor = -package.path + 256;
T
lcd.setCursor{7, 8);
led.print(™ ");
lcd.setCursor(7, @);
led.print(-menuCursor + 256);
(bEnter == 1){
led.setCursor(7, @);
led.print(" ");
package.path -menuCursor + 256;
menuLoc[1] = &;
menuCursor 3;
bEnter = 8;
doOnes[8] =
T

(menuLoc[1] == 4){
menuLength = 512;
(doOnes[8] == @){
doOnes[8] = 1;
menuCursor = -package.stepH
¥
lcd.setCursor{7, 8);
led.print(™ ");
lcd.setCursor(7, @);
led.print(-menuCursor + 256);
(bEnter == 1){
led.setCursor(7, @);
led.print(" ");
package.stepH = -menuCursor
menuloc[1] = &;
menuCursor = 4;
bEnter = 8;
doOnes[@] =
¥

{menuLoc[1] == 5){
menulLength = 1;

a;




Ek 31 Kontrol Kumandas1 Yazilimi ve Akis Semasi
(9)

(package.gyroAssist){
package.gyrofssist e;
menuSettings[5] = "ghAssist Off ;

{
package.gyrolssist = 1;
menuSettings[5] = "gAssist On "}

1
J

menuloc[1] =
menuCursor
bEnter
doOnes|[¢

{menuLoc[1] == 6){

menulLength = 1;
(package. forceAssist){
package.forcefissist
menuSettings[6] = "

{

package.forcelssist =
menuSettings[6] = sist On “;
1
menuloc[1] =
menuCursor

r

{menuLoc[1] == 7){

menulLength = 1;
(package.WalkMode}{
package.WalkMode = @,
menuSettings[7] = "Walk Mode 2s";

{
package.WalkMode = 1;
menuSettings[7] = "Walk Mode 4s";

1
I

menuloc[1] =
menuCursor
bEnter
doOnes|[¢

(menuloc
CurserX =
menulLength

aboutMenu();




Ek 31 Kontrol Kumandas1 Yazilimi ve Akis Semasi

(10)

zipJoystick();

getSwitch();

package.standMode = Switches[@];
package.walkMode = Switches[1];

(package.lidarSwitch == 3
package.lidar = Switches[2];

(package.lidarSwitch == 4
package.lidar = Switches[3];

(package.droneSwitch == 2
package.Drone = Switches[2];

(package.droneSwitch == 4
package.Drone = Switches[3];

(int i = 8; i < 4; i++){
oldSwitches[i] = Switches[i];

radio.stoplListening();

tStatus = radio.write(&package,
(package.gpsRequest){

. getGps cage();

}
(package.gasRequest){
getGasPackage();

1
I

updateConnectionStat();

oldSwitches[2] != Switches[2]){

oldSwitches[3] != Switches[3]){

oldSwitches[2] != Switches[2]){

oldSwitches[3] != Switches[3]){

(package));




Ek 31 Kontrol Kumandas1 Yazilimi ve Akis Semasi
(11)

Fonksiyonlar

void zipJoystick(){
int joystick[6] = {analogRead(A®),analogRead(Al),analogRead(A2),
analogRead (A3),analogRead(A4),analogRead(A5)};

(int 1 = 8; 1 < 6; i++){
(abs(joystick[i] - 512) < joystickZero[i]){
joystick[i] = 512;

package.joystick[i] = joystick[i];
Iy
}

void getSwitch(){
digitalWrite(SinMode, 1)};
(int 1 = 8; 1 < 4; i++){
Switches[i] = digitalRead(switchPins[i]);
¥
digitalWrite(5inMode, 9);

}

void updateConnectionStat(){
lcd.setCursor(14,8);
led.write(™T");
lcd.setCursor(l15,8);
(tStatus){
led.write(byte(2));

{
lod.write{byte(1));

¥

i
lcd.setCursor(14,1);
lcd.write("R");
lcd.setCursor(15,1);
(rStatus){
led.write(byte(2));

{
led.write(byte(1));

¥

iy
h

void mainMenu(){
lcd.setCursor(CurserX, menuCursor%?);
lcd.write{char(68));
lcd.setCursor(®, @);
lcd.print{menu[int(menuCursor/2)*2]);
lcd.setCursor{®, 1);
lcd.print(menu[int(menuCursor/2)*2+1]);

(bEnter == 1){
menuloc[@] = menuCursor + 1;

menuCursor = 8;
bEnter = 8;
¥
Hy

void GPSMenu()}{
lcd.setCursor(CurserX, menuCursor%2);
lcd.write(char(68));
lcd.setCursor(@, 9);
led.print(menuGPS[int{menuCursor/2)*2]);
led.setCursor(8, 1);
lcd.print(menuGPS[int (menuCursor/2)*2+1]);

(bEnter == 1 menuCursor == 8){
menuLoc[8] =

menulLoc[1] =

menuloc[2]

menuCursor

bEnter = 0;




Ek 31 Kontrol Kumandas1 Yazilimi ve Akis Semasi

(12)

(bEnter == 1){
menuLoc[1] = menuCursor;
menuCursor = 8;
bEnter = 8;

I
H

void LocMenu()}{
led.setCursor(8, 8);
led.print(“Lati™);

(int 1 = 8; i < 8; i++){
lcd.setCursor(i + 5, @);
led.print(gpsPackage.lati);

I

led.setCursor(8, 1);
lcd.print(“Long");
(int 1 = 8; i < 8; i++){
led.setCursor(i + 5, 1);
led.print(gpsPackage.longti);

¥

(bEnter == 1
menuloc[1]
menuCursor
bEnter = 8;
¥
¥

void TimeMenu(){
led.setCursor(8, 8);
lod.print{"Time");

lcd.setCursor{7, @);
lcd.print(gpsPackage.hour);

lcd.setCursor{9, 8);
led.print(™:");

lcd.setCursor{18, 8);
lcd.print(gpsPackage.minute);

lcd.setCursor{2, 1);
lcd.print(gpsPackage.day);

lcd.setCursor{4, 1);
led.print(™.");

lcd.setCursor(5, 1);
lcd.print(gpsPackage.month);

lcd.setCursor{7, 1);
led.print(™.");

lcd.setCursor(8, 1);
lcd.print(gpsPackage.year);

(bEnter == 1
menuloc[1] =
menuCursor
bEnter = 8;
}
}

void aboutMenu(){
lcd.setCursor{CurserX, menuCursor%2);
lcd.write(char(68));
lcd.setCursor{®, 8);
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lcd.print(menuAbout[int (menuCursor/2)*2]);
lcd.setCursor{®, 1);
lcd.print(menuAbout[int (menuCursor/2)}*2+1]);

(bEnter == 1 menuCursor == 8){
menulLoc[@]
menulLoc[1]
menuloc[?]
menuCursor
bEnter = 8;
¥
}

wm o ®
ORI

e

void getGpsPackage(){
delay(1);

radio.startListening();
(int 1 = 8; 1 <« 5; i++){
(radio.available()){
i=25;
rStatus = 1;
radio.read(8&gpsPackage, {gpsPackage));

1
1
delay(1);
}

void getGasPackage(){
delay(1);

radio.startListening();
(int 1 = 8; 1 < 5; i++){
(radio.available()){

i=5;
rStatus = 1;
radio.read(&gasPackage, {gasPackage));
i
¥
delay(1);
3

void settingsMenu(){
lcd.setCursor{CurserX, menuCursor%2);
lcd.write(char(68));
lcd.setCursor{®, 8);
lcd.print(menuSettings[int(menuCursor/2)*2]);
lcd.setCursor{@, 1);
lcd.print(menuSettings[int(menuCursor/2)*2+11);

(bEnter == 1 menuCursor == @){
menuloc[@]
menuloc[1]
menuloc[2]
menuCursor
bEnter = 8;

(bEnter == 1){
menuloc[1] = menuCursor;
menuCursor = 8;
bEnter = 0;

}
}

void restoreConfig(){
package.restoreConfig = 1;

}

void modulesMenu(){
lcd.setCursor{CurserX, menuCursor%2);
lcd.write(char(60));
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lcd.setCursor{®, 8);
lcd.print(menuModules[int(menuCursor/2)*21);
lcd.setCursor{@, 1);
lcd.print({menuModules[int(menuCursor/2)*2+1]);

(bEnter == 1 menuCursor == 8){
menuloc[@]
menuloc[1]
menuloc[2]
menuCursor
bEnter = 8;

(bEnter 1M
menuloc[1] = menuCursor;
menuCursor = 8;
bEnter = 8;

}
}

void lidarMenu(){
lcd.setCursor{CurserX, menuCursor%2);
lcd.write{char(68));
lcd.setCursor{®, 8);
lcd.print(menulidar[int(menuCursor/2)*2]);
lcd.setCursor{®, 1);
lcd.print(menulidar[int(menuCursor/2)}*2+1]);

(bEnter == 1 menuCursor == @){
menulLoc[1]
menuloc[?]
menuCursor
bEnter = 8;
¥
(bEnter menuCursor == 1 ldoOnes[1]){
doOnes[1] = 1;
(!package.Lidar){
menuLidar[1] = “Turn On *;
package.Lidar = 1;
1
{
menuLidar[1] = “"Turn Off";
package.Lidar = 8;
ks
I

(bEnter menuCursor == 2 ldoOnes[1]){
doOnes[1] = 1;
(package.lidarSwitch == @){
menulLidar[2] = "Switch 3 *;
package.lidarSwitch = 3;

3
(package.lidarSwitch ==
menuLidar[2] = "Switch 4 *;
package.lidarSwitch = 4;
ks
1
menuLidar[2] = "Switch None™;
package.lidarSwitch = @;
1

¥
(!bEnter doOnes[1]){

doOnes[1] = 8;
¥
¥

void droneMenu(){
led.setCursor(CurserX, menuCursor%?);
led.write(char(68));
led.setCursor(8, 8);
led.print({menuDrone[int{menuCursor/2}*2]);

lcd.setCursor(@
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}

led.print({menuDrone[int(menuCursor/2)}*2+1]);

(bEnter == 1 menuCursor == @){
menuloc[1] =

menuloc[2] =

menuCursor

bEnter = 8;

I3
(bEnter menuCursor == 1 ldoOnes[1]){
doOnes[1] = 1;
(!package.Drone){
menuDrone[1] = “Turn On *;
package.Drone = 1;

{

menuDrone[1] = “"Turn Off";
package.Drone = @;

}

1
¥

(bEnter menuCursor == 2 ldoOnes[1]){
doOnes[1] = 1;
(package.droneSwitch == 8){
menuDrone[2] = "Switch 3  *;
package.droneSwitch = 3;

}

(package.droneSwitch == 3){
menuDrone[2] = "Switch 4 ";
package.droneSwitch = 4;

1
{

menuDrone[2] = "Switch None™;
package.droneSwitch = @;
}

¥
(!bEnter doOnes[1]){

doOnes[1] = @;
¥

void gasMenu()}{

led.setCursor(CurserX, menuCursor%?);
lcd.write(char(68));

led.setCursor(@, 8);
lcd.print(menuGas[int(menuCursor/2)*2]);
lcd.setCursor(@, 1);
led.print(menuGas[int(menuCursor/2)*2+1]);

(bEnter == 1 menuCursor == 8){
menulLoc[1] = @
menulLoc[2]

menuCursor

bEnter = 0;

(bEnter menuCursor == 1 ldoOnes[1]){

doOnes[1] = 1;

(!package.Gas)q{

menuGas[1] = "Alert On ";

package.Gas = 1;
H

{
menuGas[1] = "Alert OFff";
package.Gas = @;

¥

(bEnter menuCursor == 2 ldoOnes[1]){
doOnes[1] = 1;
menuloc[2] =
menuCursor = @
bEnter = 8;
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( !bEnter doOnes[1]){
doOnes[1] = &;
1
¥

}

void gasVarMenu(){
delay(1);

(menuCurso
led. setCursor(7,8);
led.write(™
lcd. setCursor
lcd.write("H2
led.print(gasPackage.H2);
led. setCursor(7,1);
led.write(™ -
led. setCursor(8,1);
led.write("LPG ™);
led. print(gasPackage.LPG);

IR

(menuCursor == 1
led. setCursor(
led.write(™

lcd. setCursor
led.write("CHA ™);
led. print(gasPackage.CH4);
led. setCursor(7,1);

led.write(™

lcd. setCursor(@,1);
led.write("CO ™);
lecd.print(gasPackage.C0);

5

(menuCurso

led. setCursor(

led.write(™

led. setCursor(
lcd.write("Alchol ");

lcd. setCursor(@,1);
led.write(™ "Y;
led. setCursor(8,1);
led.print(gasPackage.Alchol);

(bEnter == 1
menulLoc[2]
menuCursor

}

void Restor g1
package.restoreConfig = 1;

}
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void onfig(){
package.joystickSmoothness = config.joystickSmoothness;
package.path = config.path;
package.stepH = config.stepH;
package.gyroAssist = config.gyroAssist;
package.forcellssist = config.forcefssist;
package.lidarSwitch = config.lidarSwitch;
package.droneSwitch config.droneSwitch;

}

void gasAlert(}{
ol BCH4 = gasPackage.CH4 >
y BCO = gasPackage.CO >
(BCO BCH4 ) {

O H
(BCO){
lcd.setCursor(€ B
lcd. nt(“CO Danger!!™);

(BCHA) {
lcd.setCursor(8,8);
lcd.print(“CH4 Danger!!");

1
i)

}

void setConfigDefault(){
package.joystickSmoothness = 4;
package.path =
package.stepH
package.gyroAssist = 1;
package.forcelssist i
package.lidarSwitch
package.droneSwitch




Ek 32 Kontrol Kumandasi Menii Agaci

a. GPS
a.l. Konum
Enlem, Boylam
a.2. Zaman
Saat, Dakika, Tarih (Gilin/Ay/Y1l)

b.  Modiller
b.1. Lidar
Ac¢ma / Kapama
3. veya 4. Anahtarlara Atama
b.2. Drone
Acma / Kapama
3. veya 4. Anahtarlara Atama
b.3. Tehlikeli Gaz Modiili
Ikaz A¢ma / Kapama
Gaz Degerleri CO, CH4, H2, LPG, Alkol
c. Avyarlar
c.1. Baslangi¢ Degerlerine Don
c.2. Kontrol Cubugu Hassasiyeti
c.3. Bacak Hareket Araligi Siklig1 (Path)
c.4. Adim Yiiksekligi
c.5. Jiroskop Aktivasyon
c.6. Basing Sensorii Aktivasyon

d.  Hakkinda
LOTP Robot Kopek
Prototip Versiyon 2
Halid YILDIRIM Tarafindan Yapilmstir.



Ek 33 Kinematik Model Semas1 ve Formiilleri

X, Hz Diizleminden Gorins ‘
-20 -15 10 X -5 Dk‘f./ s 10 145 20 >

a2
Sl ¥ "

s ) a3L

Hz ‘

| Hr

49 L3

Z,Y Duzleminden GorinUs

20 o5 % Z = B
L1
4
-5+
Y Hz
-10
O
-15 4+
X, Y, Z = al, a2, a3
Hz = V(Z + L1)2 + Y? (1)
Hx = VX2 + Hz? (2)
2 2 - 2
R ‘,CL,S[M ] 3)

2xL2xL3

-]
el

Hx? + 122 — [32
2+ Hx»L2

[z + L1
afan

a2 = acos[

al

L

[N

L

w

Hx

Hz

al

a2

a3

L2:

: Omuz/Uyluk Ekleminin (Coxa) uzunlugunu temsil eder.

Bacak Ust Cubugunun (Femur) uzunlugunu temsil eder.

: Bacak Alt Cubugunun (Tibia) uzunlugunu temsil eder.

: Omuz ekleminden ayak ucuna kadar olan mesafe (X, Hz Diizleminden)
: Omuz ekleminden ayak ucuna kadar olan mesafe (Z, Y Diizleminden)
:L1ile Z dizlemlerinin agisi

: L2 ve HZ'nin agisi

: L2 ve L3’lin agisi




Ek 34 Kinematik Model Fonksiyonu

void m tions(){
double rt(sg(FLLegPos[2] + Legl) + sq(FLLegPos[1])});
double sqrt(sq(FLLegPos[@]) + =sq(Hz));

double a3 = acos( (sq(Leg2) + sg{Leg3) - sq(Hx)) / (2 * Leg2 * Leg3) ) *
+ acos{ (sg(Hx) + q(Legz) (Leg3)) / (2 * Hx * Leg2))
808 - asin(FLLegPos[@] / Hx) *
double al = atan((FLLegPus[ ] + Legl) / FLLegPos[ 1* > - atan(Legl /
FLLegPos[1])* 5 /1

FLLeg[2].write(map(a3, 35
= L
FLLeg[@].write( - - al) + FLLegAdd[@]);

= sgrt(sq{FRLegPos[2] + Legl) + sg(FRLegPos[1]));
sgrt(sq(FRLegPos[@]) + sq(Hz));

3 sq(Leg3) - sq(Hx)) / (2 * Leg2 * Leg3) ) *
+ aL_:( (:q(Hx) + sq(Leg2) -
: 1n(FRLegFos[ )] / Hx) * 5
= E atan(Legl /
FRLegPos[1])* 5

FRLeg[2].write(map(a3, 35, 135, @, + FRLegAdd[2]);
FRLeg[1].write(180 - a2 + FRLegAdd[ 1;
FRLeg[@].write( - (98 + al) + FRLegAdd[©]);

= sgrt(sq{RLLegPos[2] + Legl) + sg(RLLegPos[1]));
sgrt(sq(RLLegPos[@]) + sq(Hz));

( (sa(leg2) + sq(Leg3) - sq(hx)) / (2 * Leg2 * leg3) ) * 5

as 1n(RLLegFos[ )] / Hx) * b
al = atan((RLLegPos[2] + Legl) j RLLngPo:[l])* atan(Legl /
RLLegPos[1])*

RLLeg[2].write(map(a3, 35, 135, @) + RLLegAdd[2]);
RLLeg[1].write(a2 + RLLegAdd[1]);
RLLeg[@].write( - al) + RlLLegAdd[2]);

= sgrt(sq{RRLegPos[2] + Legl) + sq(RRLegPos[1]));
sgrt(sq(RRLegPos[@]) + sq(Hz));

s( (sa(Leg2) + sq(leg3) - sa(Hx)) / (2 * Leg2 * Leg3) ) *
+ acos( (sg(Hx) + sq(Leg2) - ]

= 2 ) - atan(Legl /
RRLegPus[l])‘

RRLeg[2].write(map(a3, 35, 135, 8, + RRLegAdd[2]);
RRLeg[1].write( - a2 + RRLegAdd[l]),
RRLeg[@].write((99 + al) + RRLegAdd[2]);
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Firont

Front

r=VLZ+h?

(1

r2 +h? —L2]

aL :acos[ Tk

@)

aF =270—-a—al
aF =270 +a—alL

(©)

Yr = r»sin(aR)
Yf = r«sin(aF)

(4)

Xr = L+r+#cos(aR)
Xf =L +r *cos(aF)

(®)

a, h = Xf, Yf, Xr, Yr
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void standingMove(){

double r = sqrt(sq{lLegtoOrg[@]) + sgq{Yin));
double Al = degrees(acos({sq(r) + sg(Yin) - sq(LegtoOrg[2])) / (2 * r * Yin)));

double Ar
double Af

double Yr = r * sin(radians(Ar)) + sin(radians(Ax)) * Xin + sin{radians(Az)) * Zin;
double Yf = r * sin(radians(Af)) + sin(radians(Ax)) * Xin + sin{radians(Az)) * Zin;

double Xf = LegtoOrg[@] + r * cos(radians{Af));
double Xr = LegtoOrg[@] + r * cos(radians(Ar));

double Xz = cos(radians(32.34 + Az)) * sqrt(sq(LegtoOrg[l]) + sq(LegtoOrg[®@
double Zz = sin(radians({32.34 + Az)) * sqrt(sq(LegtoOrg[1]) + sq{LegtoOrg[®

r = sqrt{sg(LegtoOrg[1]} + sq(¥¥));
Al = degrees(acos((sq(r) + sq(Yf) - sq(LegtoOrg[1])) / (2 * r * Yf)));

double Ari 78 - Ax - Al;
double Ale 8 + Ax - Al;

double Yri = r * sin(radians(Ari));
double Yle = r * sin{radians{Ale));

double Zri = LegtoOrg[l] + r * cos(radians(Ari));
double Zle = LegtoOrg[l] + r * cos(radians(Ale));

FLLegPos[@] = -Xf + cos(radians{Ax)) * Xin + Xz;
FLLegPos[1] = Yle;
FLLegPos[2] -Zle - cos(radians(Az)) * Zin + Zz;

FRLegPos[@] -Xf + cos(radians{Ax)) * Xin - Xz;
FRLegPos[1] = Yri;
FRLegPos[2] -Zri + cos{radians{Az)) * Zin - Zz;

r = sqrt{sg(LegtoOrg[1]} + sq{¥r));
Al = degrees(acos((sq(r) + sq(¥Yr) - sq(LegtoOrg[1])) /7 (2 * r * ¥r)));

Ari =
Ale

¥ri = r * sin{radians{Ari));

¥le = r * sin(radians(Ale));

Zri = LegtoOrg[1l] + r * cos{radians(Ari));
Zle = LegtoOrg[1l] + r * cos{radians(Ale));

RLLegPos[8] = -Xf + cos(radians(Ax)) * Xin + Xz;
RLLegPos[1] = Yle;
RLLegPos[2] -Zle - cos{radians(Az)) * Zin - Zz;

RRLegPos[8] = -Xf + cos(radians(Ax)) * Xin - Xz;
RRLegPos[1] = Yri;
RRLegPos[2] -Zri + cos{radians(Az)) * Zin + 7Zz;




Ek 37 Kinematik model ve Ters Kinematik model Yerinde Hareket Uygulamalari -1

3. Saga Egilme 4. Sola Egilme



Ek 38 Kinematik model ve Ters Kinematik model Yerinde Hareket Uygulamalari -2

11. Saga Yonelme 12. Sola Yo6nelme



Ek 39 X,Z Diizleminin Ters Kinematik Model Semasi ve Formiilleri

a = X, Z

2
Ih= {L—] +12 (1)
2

Lz
| = atan| — 2
al =a ‘”I(ZL] (2)

X = cos(a + al) + cos(l)
X = sin(a + al) + sin(]) (3)




Ek 40 Yerinde Hareket Yazilimi ve Akis Semast (1)

Basla

A 4

Kontrol Cubuklari (Joystick)
girdileri okunur

Jiroskop verileri ile meveut edim
durumu tespit edilir,

Pl (Proportion Integral - Oransal Integral)
kontroiii ile edim dengelenir,
Jostickden okunan ne kadar egilmesi
gerektigi verisine eklenir.

Ters Kinematik model fonksiyonu
caligtirilir.

Basinc sensorieri girdileri okunur

v

Basinc sensor verileri ile
harekete etki edecek
geribildirim belirlenir

Kinematik model fonksiyonu
caligtinlir ve Bacak Pozisyoniari
ayarlanir
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8 - map(joystick[5], @,
map(joystick[4], @, 1

= map(joystick[1],
map(joystick[2], @, !

gyro[@] += Ax;

gyro[1] += Ay;

int p;
{(millis() - gyrolLast millis() - gyrolast < 288){
p = (millis() - gyrolLast) * 58;

(int i = 0; i < 2 config.gyroAssist; i++){

(abs{gyro[i]) » 2 abs(Ag[i] + gyro[i] / p) <= 15) {Ag[i] += gyro[i] / p; gyrolLast = millis();}

Agle];

Ag[1];
sin({radians(Ag[@])) * Yin;
sin(radians(Ag[1])) * Yin;

standingMove(};

{config.forcelssist){
(analogRead(Al) > maxForce[8] -FLLegPress < 5@
FLLegPress -= analogRead(Al) / maxForce[@];
3
(abs(FLLegPress) » 1){
FLLegPress += 1;
}
FLLegPos[1] += FLLegPress;

(analogRead(AB) > maxForce[1] -FRLegPress < 58
FRLegPress -= analogRead(AB) / maxForce[1];

X

(abs(FRLegPress) > 1){
FRLegPress += 1;

1
FRLegPos[1] += FRLegPress;

(analogRead(A3) > maxForce[2] -RLLegPress < 58
RLLegPress -= analogRead(A3) / maxForce[Z2];

{abs(RLLegPress) » 1){
RLLegPress += 1;

3
RLLegPos[1] += RLLegPress;

(analogRead(A2) > maxForce[3] -RRLegPress < 50
RRLegPress -= analogRead(A2) / maxForce[3];

¥
(abs(RRLegPress) > 1){
RRLegPress += 1;

RRLegPos[1] += RRLegPress;

movel egsPositions();




Ek 41 Bilgisayar Unitesi Yazilim1 ve Akis Semast (1)

v

Gevekll Kutlphaneke Tanimig
Kod iginde Kuandan Defighenlen Tanimis
Vien Pakat yapdan telriens
On Degerier Ats
Taansy nin VWisi Mocuis pinianne gorey atands

L |
[ v

SD Kart kultanima nazing

S Karttan Ayariar
VLN ohu

[

D

Jirozkop verder o)

E

.

W angimi &
Kortrol Kumandas! e bajiants kur

Ayana verkini Keairol
Kumancasia gander

Yeni AKHT curumunu
Lidar Moduiine gdader

0.5 sn. arabidara
Ladar Modiiunu dnie

Ayarkar yens
Xontrol Kumandasing
gondanidi mi®

Kankel Kumandasindan
paet cku

Kontrot Cubudu (Jeystick)
werisi o

Yumugatima islen
uyguls

Tenbked Gaz Modulune
pnder

Yom Aktd durumuenu

o

1

‘Tehikell Gaz Moadknii dinle

Kontol
Kumangas

Gaz verilerini
iatiyar mu?

0.5 50 araidara Gaz versini ol

Gaz versi
odnder

Hayn
Hawnr
2
Wm:p = GPS veritini oku ai-w GPS verisi ginder
Ham

Vﬂm:e::'rml Kontrol Cubugu (Joysbek) veran Jiraskiop verfiar £ MEVCut S9im durumu t2Eps adiir,
Viodure vet—  XYZ Velbreive Eksensel  (——31 Pl (Proponion Inte)ral - Orareal intagral) kontrol) e adim dengeleni
Geglimi? verisnne cesnignir Joshckdan okunan n kadar e4AMesl garskl vanzing ekienr

Hane I
Kinematk model =
fonkstyonu casstriirve Lo comid s - Basing sensérlen Ters Kinemati mode!
an:;ﬁvmlr Qenbidinirs beielenit girdtiert okunur forkstyonu CaRSIINIE

A

Jayatick Verlerni Adim
u Ve Adim Yanu

Bazajin Harakst

Verierine Craniar Gacain Harakat
* svrasi | Hay =,
sathada m
Ligat Noduitinden galen
Engel verilen Adim Yang
versarine yansaily
Ciul Evm El‘l
Bacad, verden rebot Bacag, veriken adim Bacai, vankn robot B i
yaksekiginden ve ehsl 3 ve adum g ve adim Acagu Nereiel
adim robot ronct SV sme
a0im yuksekiig ve agm yukiexiine ve acm yicesaidive exsi som
Kinemati modal uzuniifuns kadar uzuridung kada wzunkiuna kadas
fonksiyonu gakglmir va Bacagn hatetst heseplanir, o arkl hessplan, o mio. nesapiani, oa ;m
Bacal pomian i yazin yaaile yagir

)

T

)




Ek 41 Bilgisayar Unitesi Yazilimi ve Akis Semasi
()

<SoftwareSerial.h>
/\ ) <MPUBB50@_light.h>
3 <Arduinolson.h>
<TinyGP5++.h>
Gerekli 5 <nRF24L81.h>

kutlphaneler <Servo.h>

<RF24_.h>
tanimlanir. <math.h>

: <Wire.h>
Kod iginde <SPI.h>
kulanilan 1
degiskenleri

int Legl =
tanimlanir.

int Leg2

int Leg3 =

Veri paket :

yapilari 17 SoftwareSerial ss(@, 1);

18 RF24 radio(7, 8);

MPU60O58 mpu(Wire);
o e TinyGPSPlus 53

Degiskenlere . Ser‘io FLLeg[gﬁ';J

on degerleri 22 Servo FRLeg[3];

atanir. 23 Servo RLlLeg[3];

2 Servo RRLeg[3];

belirlenir.

Teensy'nin
uinted t tAddress

Wifi modul 27 uintéd t rAddress

pinlerine 28

gorev 29 int joystick[6] = {512, 512, 512, 512, 512, 512};
30  int oldloystick[6] = {512, 512, 512, 512, 512, 512};

float gyro[3] = {8, @, 8};

int maxForce[4] =

float FLLegPress;

float FRLegPress;

float RLLegPress;

float RRLegPress;

double gyrolast;

double limitMove[7];

float Ag[3] = {e, @, @};

int curser = 6;

int moveSideA = 8;

double Sz;

double disLimit[2] = [5008, 5000]

atanir.

int Yin;
int Xin;
int Zin;
double Ax;

double Ay;
double Az;

char oldStand;
int LegtoOrg[3] = {1

int FlLLegPins[3] =
int FRLegPins[3
int RLLegPins[3
int RRLegPins[3]

float FLLegPos[
float FRLegPos[
float RLLegPos[
float RRLegPos[

3
3
3
3

1
1
] =
] =

float FlLLegAdd[3]
float FRLegAdd[3]
float RLLegAdd[3]
float RRLegAdd[3]

3

- {eialle})

union{
byte array[4];
float bigNum;
} H2;




Ek 41 Bilgisayar Unitesi Yazilimi ve Akis Semasi
(3)

A

Gerekli
kUttphaneler
tanimlanir.

Kod icinde
kulanilan
degiskenleri
tanimlanir.

Veri paket
yapilari
belirlenir.

Degiskenlere
on degerleri
atanir.

Teensy'nin
Wifi modulu
pinlerine
gorev
atanir.

union{

}

byte array[4];
float bigNum;
LPG;

union{

}

byte array[4];
float bigNum;
CH4;

union{

}

byte array[4];
float bigNum;
Co;

union{

}

byte array[4];
float bigNum;
Alchol;

union{

}

byte array[4];
float bigNum;
xForce;

union{

}

byte array[4];
float bigNum;
yForce;

struct Package{

intl6_t joystick[E];

bool gpsRequest;
bool gasRequest;

bool standMode;
bool walkMode;

bool Gps;
bool Lidar;
bool Drone;
bool Gas;

bool restoreConfig;

byte joystickSmoothness;

byte path;

byte stepH;

bool gyrolssist;
bool forceAssist;
bool WalkMode;

HA

byte lidarSwitch;
byte droneSwitch;

struct GPSPackage{

byte staller;

byte hour;
byte minute;

intlé t year;
byte month;
byte day;

float longti;

float lati,

struct GasPackage{

float H2;
float LPG;
float CH4;
float CO;
float Alchol;
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(4)

A

Gerekli
kittiphaneler
tanimlanir.

Kod iginde
kulanilan
degiskenleri
tanimlanir.

Veri paket
yapilari
belirlenir.

Degiskenlere
on degerleri
atanir.

Teensy'nin
Wifi moduli
pinlerine
gorev
atanir.

B

SD Kart
kullanima
hazirlanir

SD Karttan
Ayarlar
verileri
okunur

struct Config {
byte joystickSmoothness;
byte path;
byte stepH;
byte gyroAssist;
byte forcelssist;
byte lidarSwitch;
byte droneSwitch;
bool WalkMode;

char *filename = "/config.txt";
Config config;

Package package;
Package oldPackage;

GPSPackage gpsPackage;
GasPackage gasPackage;

int DroneAdress 3;

int GasAdress =

Imown o
e

int LidarAdress )2
byte LidarMap[5@];
byte gasVar[5];

double lidarTime =
double gasTime = @;

0.
Y

float hoverTime = 2;
float stepDelay = 1;
float pushTime = hoverTime + stepDelay;

int maxStepX= 158;
int maxStepZ =
int stepOffset
int tilt = 18;

float sTime[4];

float W2s[4] = {0, pushTime, pushTime, 8};
float WAs[4] = {8, pushTime, 2 * pushTime,

void setup() {
Serial.begin(1152080);
ss.begin{9668);
Wire_begin(};
Wirel.begin();

(!SD.begin(BUILTIN SDCARD)) {

!

* pushTime};

Serial.println(F(“Failed to initialize SD library™));

delay(1000);
1

mpu.begin();
Serial.println(“MPU6@5@ Found!"™);

loadConfiguration{filename, config);
(int i =0; 1 < 4; i++){

sTime[i] = W2s[i];

(int i = ©8; i < 4; i++){
sTime[i] *= config.path;

(int i = ©8; i < 3; i++){
FLLeg[i].attach(FLLegPins[i]);
FLLeg[i].write(90 + FLLegAdd[i]);
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()

(package.Llidar millis() - lidarTime > 5
lidarTime = millis();
getLidar();

¥

(oldDrone != package.Drone){

(package.Drone){
Wirel.beginTransmission(DroneAdress);

(: Wirel write(1);
Wirel.endTransmission();

}

{
acilir. Kontrol beginTransmission(DroneAdress);

Kumandasi ile write(@);
baglanti endTransmission();

kurulur

Avyarlar verisi

gonderilir ve (oldGas != package.Gas){
(package.Gas){
Wirel._beginTransmission(GasAdress);
Wirel.write(1);
Wirel.endTransmission();

WiFi erigimi

kontrol edilir.

Kontrol

Cubugu }
(Joystick) {
- Wirel.beginTransmission(GasAdress);
verisi okunur . S i
Wirel write(@);

(int i = 8; 1 < 3; i++){
FRLeg[i].attach(FRLegPins[i]);
[) Jiroskop FRLeg[i].write(90 + FRLegAdd[i]);
;

verisi okunur (‘I'.J’?f i = ":‘j i< 3; i++){
RLLeg[i].attach(RLLegPins[i]);
E RLLeg[i].write(9@ + RLLegAdd[i]);
I
. o (int i = 8; 1 < 3; i++){
Lidar Modulu RRLeg[1].attach(RRLegPins[i]);
Aktif durumu RRLeg[i].write(9@ + RRLegAdd[i]);
kontrol edilir. ¥
Yeni Aktif radio.begin();
durumu Lidar radio.openWritingPipe(tAddress);
Modiiliine radio.openReadingPipe(1,rAddress);
gonderilir.
05 sn.

araliklarla delay(2500);
Lidar Modiilii mpu.calcOffsets();

movelegsPositions();

dinlenir radio.startlistening();

delay(1);
}

void loop() {

F

Dron

istasyonu int oldDrone = package.Drone;
. . int oldlLidar = package.lidar;

Moduld Aktif int oldGas = paskage%Gas; ’

durumu getPackage();

kontrol edilir.

Yeni Aktif seall siae s

durumu mpu.update();

goénderilir. getGyro();

(oldLidar != package.lidar){
(5 (package.lidar){
Wirel.beginTransmission(LidarAdress);
Wirel.write(1);
Wirel.endTransmission();

Tehlikeli Gaz
Modulu Aktif
durumu

kontrol edilir. Wirel.beginTransmission(LidarAdress);

Wirel.write(@);
Wirel.endTransmission();
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(6)

G

Yeni durumu
Tehlikeli Gaz
Modiiliine
gonderilir.
05 sn.
araliklarla
Tehlikeli Gaz
Modulu
dinlenir

H

GPS Durumu
aktif mi
kontrol edilir.

GPS verisi
okunur

Kontrol
Kumandasi
GPS verilerini
istiyor mu

kontrol edilir.

istiyorsa GPS
verisi
gonderilir.

Robot
Yerinde
Hareket
Modunda
ise

Kontrol
Cubugu
(Joystick)
verileri XYZ
Vektorel ve
Eksensel
verilerine
oranlanir

1

Wirel.endTransmission();

}

(package.Gas

millis() - gasTime > 580){

gasTime = millis();
getGas();

(package.gasRequest){
delay(1);
radio.stoplListening();

radio.write(&gasPackage,

(gasPackage));

radio.startListening();
delay(1);

(package.Gps){

(package.standMode

(ss.available() > @){

(gps.encode(ss.read())){
(gps.-location.isValid()){
gpsPackage.lati = gps.location.lat();
gpsPackage.longti = gps.location.lng();

(gps.-time.isValid()){
gpsPackage.hour = gps.time.hour();
gpsPackage.minute = gps.time.minute();

(gps.date.isValid()){
gpsPackage.year = gps.date.year();
gpsPackage.month = gps.date.month();
gpsPackage.day = gps.date.day();

(gps-satellites.isValid()){
gpsPackage.staller = gps.satellites.value();

¥

(package.gpsRequest){
delay(1);
radio.stoplistening();
radio.write(&gpsPackage,
radio.startListening();
delay(1);

(gpsPackage));

I package.walkMode){

(oldStand != package.standMode){
int Bpos[12];

}

}

¥

(int i = @; i < 3; i++){
Bpos[i] = FlLLegPos[i];

(int i = 8; i < 3; i++){
Bpos[i + 3] = FRLegPos[i];

(int i = 8; i < 3; i++){
Bpos[i + 6] = RLLegPos[i];

(int i = @; i < 3; i++){
Bpos[i + 2] = RRLegPos[i];

int sitPoint[3] = {0,175,0};
int line[3];

(int i = @; i < 1089; i++){
delay(5);
(int v = 8; v < 3; vi+){
line[v] = Bpos[v] - sitPoint[v];

FLLegPos[v] = Bpos[v] - line[v] * i / 180 ;
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(7)

(int v = 8; v € 3; v++){
line[v] = Bpos[v + 3] - sitPoint[v];

Kontrol FRLegPos[v] = Bpos[v + 3] - line[v] * i
Cubugu

(Joystick) (int v = 8; v < 3; v++){

verileri XYZ line[v] = Bpos[v + 6] - sitPoint[v];
Vektorel ve
Eksensel
verilerine

oranlanir (int v
line[v] =

RLLegPos[v] = Bpos[v + 6] - line[v] * i

=0; v <3; vi){
Bpos[v + 9] - sitPoint[v];

RRLegPos[v] = Bpos[v + 9] - line[v] * i
Jiroskop

verileri ile movelegsPositions();

mevcut egim

durumu oldStand = package.standMode;

¥

Yin = 280 - map(joystick[5], @, 182
Xin = map(joystick[4], @, 1823 P
Zin = map(joystick[3], 8, 1823, -45

tespit edilir.

Pl Ax - map(joystick[@], @, 1823, -25, 2
(Proportion Ay = map(joystick[1], @, =157
Integral Az = map(joystick[2], @, 1823, -15,
Qransal gyro[0] += Ax;
Integral) gyro[1] += Ay;

kontrolu ile int p;
egim (millis() - gyrolast millis() - gyrolast < 200){

p = (millis{) - gyrolast) * 58;

dengelenir. }
{ ~
p = 18e;
h

Kontrol (int i = 8; i < 2 config.gyroAssist; i++){
Cubugundan
(Joystick)
okunan }
veriler
ne kadar

(abs(gyro[i]) > 2 abs(Ag[i] + gyro[i] / p) <= 15) {Ag[i] += gyro[i] / p;
gyrolLast = millis();}

Ax += Ag[o];
G Ay += Ag[1];

egilmesi Zin += sin(radians(Ag[@])) * Yin;
gerektigi Xin += sin(radians(Ag[1])) * Yin;
verisine

eklenir. standingMove();

{(config.forcelAssist){
(analogRead(Al) > maxForce[@] -FLLegPress < 58){
FLLegPress -= analogRead(Al) / maxForce[@];
Ters
Kinematik (abs(FLLegPress) > 1){
model FLLegPress += 1;
¥

fonksiyonu FLLegPos[1] += FLLegPress;

gahstirihr.

(analogRead(A®) > maxForce[1] -FRLegPress <
FRLegPress -= analogRead(A@) / maxForce[l1];
¥
Basing (abs(FRLegPress) > 1){
FRLegPress += 1;
¥

girdileri FRLegPos[1] += FRLegPress;
okunur.

sensorleri

(analogRead(A3) > maxForce[2] -RLLegPress < 508
RLLegPress -= analogRead(A3) / maxForce[2];

¥
(abs(RLLegPress) > 1){
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RLLegPress += 1;

1
RLLegPos[1] += RLLegPress;

(analogRead(A2) > maxForce[3] -RRLegPress < 58){
RRLegPress -= analogRead(A2) / maxForce[3];

1
(abs(RRLegPress) > 1){

RRLegPress += 1;

L ¥
verileriile 1 RRLegPos[1] += RRLegPress;
harekete etki 1 }

edecek
geribildirim
belirlenir.

Basing sensor

movelegsPositions();

(!package.standMode oldStand != package.standMode){

int Bpos[12];
(int 1 = 8; i < 3; i+){
Kinematik 1: Bpos[i] = FLLegPos[i];

b

) 5 (int 1 = 8; 1 < 3; i+){
fonksiyonu 176 Bpos[i + 3] = FRLegPos[i];
caligtirilir ve 1 b
Bacak i
Pozisyonlari - }
ayarlanir. (int i = 8; i < 3; iw)f
] Bpos[i + 9] = RRLegPos[i];
b

int sitPoint[3] = {6,100,0};
int line[3];
(int i = 8; i < 100; i++){
delay(5);
(int v = 8; v < 3; vi+){
line[v] = Bpos[v] - sitPoint[v];

model

(int 1 = 0; i ¢ 3; in){
Bpos[i + 6] = RLLegPos[i];

FLLegPos[v] = Bpos[v] - line[v] * i / 180 ;

(int v = 8; v < 33 vi+){
line[v] = Bpos[v + 3] - sitPoint[v];
FRLegPos[v] = Bpos[v + 3] - line[v] * i / 160 ;

(int v = 8; v < 3; vi+){
line[v] = Bpos[v + 6] - sitPoint[v];

RLLegPos[v] = Bpos[v + 6] - line[v] * i / 1@6@ ;

(int v = 8; v < 3; vi+){
line[v] = Bpos[v + 9] - sitPoint[v];

RRLegPos[v] = Bpos[v + 9] - line[v] * i / 100 ;
movelegsPositions();

double Sy = 200 - map(joystick[5], @, 1823, 5@,
(package.standMode package .walkMode) {

J 18 double Wx = map(joystick[1], @, 1823, maxStepX, -maxStepX);
g double Wz = map(joystick[©], @, 1023, -maxStepZ, maxStepZ);

Robot
Yirime
Modunda ise

double Fz = map(joystick[3], @, 1023, -maxStepZ, maxStepZ) + Wz;
double Rz = -Fz + 2*lz;

(package.Lidar){
Serial.println(xForce.bigNum);
Serial.println(yForce.bigNum);
Serial.println(" ");

(abs(xForce.bigNum) < disLimit[@]){
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)

Wx += 15 * (abs(xForce.bigNum) + (xForce.bighum - 1))

b
J (abs(yForce.bigNum) < disLimit[1]){
Joystick Wz += 15 * (abs(xForce.bighum) + (xForce.bighum - 1))
¥
1

verilerini,
adim
uzunlugu ve (sgrt(sq(Wx) + sq(Wz)) > 10 abs(Fz) > 18){
adim yonii FLLegPos[@] -= stepOffset;

ileri FRLegPos[@] -= stepOffset;
veriEminE RLLegPos[8] -= stepOffset;
oranlar RRLegPos[@] -= stepOffset;

P
[T

Lidar
Modilinden

FLLegPos[1] -= tilt;
RLLegPos[1] -= tilt;
(8 <= sTime[8] / config.path sTime[@] / config.path < hoverTime / 2){
gelen Engel : FLLegPos[@] = FLLegPos[8] + ((Wx - FLLegPos[8]) * (1 / ((config.path * (hoverTime
verileri Adim 2)) - sTime[@])));
Yénii FLLegPos[1] = tilt + FLLegPos[1] + ((Sy - config.stepH - FLLegPos[1]) * (1 /
o ((config.path * (hoverTime / 2)) - sTime[@])));
verilerine FLLegPos[2] = FLLegPos[2] + ((Fz - FLLegPos[2]) * (1 / ((config.path * (hoverTime
yansitilir. 2)) - sTime[B])));

[V IV RV R, R, RV, |
P
!

HGEGELGE

Bacagin (hoverTime / 2 <= sTime[8] / config.path sTime[@] / config.path < hoverTime){

Hareket FLLegPos[@] = Wx;

FLLegPos[1] tilt + FlLLegPos[1] + ((5y - FLLegPos[1]) * (1 / ((config.path *
hoverTime / 2) - (sTime[@] - (hoverTime / 2) * config.path))));

safhada ise FLLegPos[2] = Fz;

evresi 1.

Bacagl, (hoverTime <= sTime[@] / config.path sTime[@] / config.path < 2 * pushTime){
verilen robot FLLegPos[@] = FLLegPos[@] + ((-Wx - FLLegPos[®8]) * (1 / ((config.path * (pushTime
. . + stepDelay)) - (sTime[@] - hoverTime * config.path))));
yuksekligin FLLegPos[1] = tilt + FLLegPos[1] + ((Sy - FLLegPos[1]) * (1 / ((config.path *
den ve eksi (pushTime + stepDelay)) - (sTime[@] - hoverTime * config.path))));
adim FLLegPos[2] = FLLegPos[2] + ((-Fz - FLLegPos[2]) * (1 / ((config.path * (pushTime
uzunlugun + stepDelay)) - (sTime[@] - hoverTime * config.path))));
dan, adim
yuksekligi ve
adim
uzunluguna
kadar
hesaplanir, o
anki
pozisyonlari

diziye yazilir.

(6 <= sTime[1] / config.path sTime[1] / config.path < hoverTime / 2){
FRLegPos[8] = FRLegPos[@] + ((Wx - FRLegPos[8]) * (1 / ((config.path * (hoverTime
/ 2)) - sTime[1])));
FRLegPos[1] = FRLegPos[1] + ((Sy - config.stepH - FRLegPos[1]) * (1 / ((config.path
* (hoverTime [ 2)) - sTime[1])));
FRLegPos[2] = FRLegPos[2] + ((-Fz - FRLegPos[2]) * (1 / ((config.path * (hoverTime
/ 2)) - sTime[1])));

(hoverTime / 2 <= sTime[1] / config.path sTime[1] / config.path < hoverTime){

FRLegPos[8] = Wx;

FRLegPos[1] = FRLegPos[1] + ((Sy - FRLegPos[1]) * (1 / ({(config.path * hoverTime
/ 2) - (sTime[1] - (hoverTime / 2) * config.path))));

FRLegPos[2] = -Fz;

R R BT B B I B BT W W Y]

Bacagin
Hareket
evresi 2.

safhada ise (hoverTime <= sTime[l] / config.path sTime[1] / config.path < 2 * pushTime){
FRLegPos[©] = FRLegPos[@] + ((-Wx - FRLegPos[@]) * (1 / ((config.path * (pushTime

Bacagl, + stepDelay)) - (sTime[l] - hoverTime * config.path))));

verilen adim FRLegPos[1] = FRLegPos[1] + ((Sy - FRLegPos[1]) * (1 / ((config.path * (pushTime
+ stepDelay)) - (sTime[1] - hoverTime * config.path))));

FRLegPos[2] = FRLegPos[2] + ((Fz - FRLegPos[2]) * (1 / ((config.path * (pushTime

den ve adim + stepDelay)) - (sTime[1] - hoverTime * config.path))));

uzunlugun

dan, robot

yuksekligine (& <= sTime[2] / config.path sTime[2] / config.path < hoverTime / 2){

ve adim RLLegPos[@] = RLLegPos[@] + ((Wx - RLLegPos[8]) * (1 / ((config.path * (hoverTime

uzunluguna / 2)) - sTime[2]}));

bRk RLLegPos[1] = tilt + RLLegPos[1] + ((Sy - config.stepH - RLLegPos[1]) * (1 /
((config.path * (hoverTime / 2)) - sTime[2])));

hesaplanir, o RLLegPos[2] = RLLegPos[2] + ({(Rz - RLLegPos[2]) * (1 / ((config.path * (hoverTime

anki B / 2)) - sTime[2]1)));

pozisyonlari oee

diziye yazilir

yuksekligin

(hoverTime / 2 <= sTime[2] / config.path sTime[2] / config.path < hoverTime){

RLLegPos[8] = Wx;

RLLegPos[1] = tilt + RLLegPos[1] + ((Sy - RLLegPos[1]) * (1 / ((config.path *
hoverTime / 2) - (sTime[2] - (hoverTime / 2) * config.path))));
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RLLegPos[2] = Rz;

¥
(hoverTime <= sTime[2] / config.path sTime[2] / config.path < 2 * pushTime)}{
RLLegPos[@] = RLLegPos[@] + ((-Wx - RLLegPos[@]) * (1 / ((config.path * (pushTime
+ stepDelay)) - (sTime[2] - hoverTime * config.path))));
RLLegPos[1] = tilt + RLLegPos[1] + ((Sy - RLLegPos[1]) * (1 / ((config.path *
{pushTime + stepDelay)) - (sTime[2] - hoverTime * config.path))));
RLLegPos[2] = RLLegPos[2] + ((-Rz - RLLegPos[2]) * (1 / ((config.path * (pushTime
Hareket 513 + stepDelay)) - (sTime[2Z] - hoverTime * config.path))));
evresi 3. 51

Safhada ise

Bacagin

(0 <= sTime[2] / config.path sTime[3] / config.path < hoverTime / 2){
RRLegPos[@] = RRLegPos[@] + ((Wx - RRLegPos[@]) * (1 / ((config.path * (hoverTime
< [ 2)) - sTime[3])));
Bacag, 520 RRLegPos[1] = RRLegPos[1] + ((Sy - config.stepH - RRLegPos[1]) * (1 /
verilen robot 52 ((config.path * (hoverTime / 2)) - sTime[3])));
el diEm 52 RRLegPos[2] = RRLegPos[2] + ((-Wz - RRLegPos[2]) * (1 / ((config.path * (hoverTime
YRSEHs /2)) - sTime[31)));
den ve adim

uzunlugunda 525 (hoverTime / 2 <= sTime[3] / config.path sTime[3] / config.path < hoverTime){
RRLegPos[@] = Wx;

" . RRLegPos[1] = RRLegPos[1] + ((Sy - RRLegPos[1]) * (1 / ((config.path * hoverTime
yuksekligi ve / 2) - (sTime[2] - (hoverTime / 2) * config.path))}));

eksi adim RRLegPos[2] = -Wz;

uzunluguna

n, robot

31 (hoverTime <= sTime[3] / config.path sTime[3] / config.path < 2 * pushTime){

kadar 532 RRLegPos[@] = RRLegPos[8] + ((-Wx - RRLegPos[@]) * (1 / ((config.path * (pushTime

hesaplanir, o + stepDelay)) - (sTime[3] - hoverTime * config.path))));

anki RRLegPos[1] = RRLegPos[1] + ((Sy - RRLegPos[1]) * (1 / ((config.path * (pushTime
. + stepDelay)) - (sTime[3] - hoverTime * config.path))));

ozisyonlari

RoZY RRLegPos[2] = RRLegPos[2] + ((Wz - RRLegPos[2]) * (1 / ((config.path * (pushTime

diziye yazilir. + stepDelay)) - (sTime[3] - hoverTime * config.path))));

t

FLLegPos[8] stepDffset;
FRLegPos[@] += stepOffset;
542 RLLegPos[8] += stepDffset;
hareket 543 RRLegPos[0@] += stepOffset;
evresini 54
sifirla. 54 (int i = 8; i < 4; i++){
Serial.print(i);
Serial.print(”: ");
Serial.println(sTime[i]);
{(sTime[i] / config.path »= 2 * pushTime ! package .WalkMode) (sTime[i]
/ config.path »>= 5 * pushTime package.WalkMode)){
sTime[i] = @;
Bacagin ¥
hareket
evresine bir i

ekle.

Bacagin

sTime[i] ++;

FLLegPos[1] = Sy + tilt;
. . FRLegPos[1] = Sy;
Kinematik 66 RLLegPos[1] = Sy+ tilt;

model 56 RRLegPos[1] = Sy;
fonksiyonu (package.WalkMode ){
(int i = 8; 1 < 4; i++){

calistirilir ve sTime[i] = WAs[i] * config.path;
Bacak
Pozisyonlari {
ayarlanir. (int i = 8; 4 < 4; iw){
h sTime[i] config.path;

3

movelegsPositions();

¥

oldStand = package.standMode;

}

Fonksiyonlar void movelegsPositions(){
double Hz = sgrt(sq(FLLegPos[2] + Legl) + sq(FLLegPos[1])});
double Hx = sqrt(sq{FLLegPos[@]) + sq(Hz));
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double a3 = acos( (sqf(Leg2) + sq(Leg3) - sq(Hx)) / (2 * Leg2 * Leg3) ) * 5

double a2 = 99 + acos{ (sq(Hx) + sq(LegZ) - sq(Leg3)) / (2 * Hx * Leg2)) * 57296 /
188

double al = 2 1 57296 / 1000 - atan(Legl /
FLLegPos[1])* 57296 / 1000;

FLLeg[2].write(map(a3, 35, 135, 180, @) + FlLLegAdd[2]);
FLLeg[1].write(a2 + FLLegAdd[1]);
FLLeg[@].write(180 - (90 - al) + FLLegAdd[@]);

Hz = sgrt(sq(FRLegPos[2] + Legl) + sq(FRLegPos[1]));
Hx = sgrt(sq(FRLegPos[@]) + sq(Hz));

a3 = acos{ (sq(Leg2) + sq(Leg3) - sq(Hx)) / (2 * Leg2 * Leg3) ) * 57

a2 = 99 + acos( (sg(Hx) + sg(Leg2) - sag(Leg3)) / (2 * Hx * Leg2)) * 5
asin(FRLegPos[@] / Hx) * 57296 f 10@0;

al = atan((FRLegPos[2] + Legl) / FRLegPos[1])* 57296 / 1800 - atan(Legl /
FRLegPos[1])* 57296 / 1000;

FRLeg[2].write(map(a3, 35, 135, @, 188) + FRLegAdd[2]);
FRLeg[1].write(188 - a2 + FRLegAdd[1]);
FRLeg[®].write(188 - (98 + al) + FRLegAdd[©]);

Hz = sgrt(sq(RLLegPos[2] + Legl) + sq(RLLegPos[1]));
Hx = sgrt(sq(RLLegPos[@]) + sq(Hz));

a3 = acos( (sq(Leg2) + sq(lLeg3) - sq(Hx)) / (2 * Leg2 * Leg3) ) *

a2 = 99 + acos( (sg(Hx) + sg(Leg2) - sa(Leg3)) / (2 * Hx * Leg2))
asin(RLLegPos[@] / Hx) * 57296 f 160@;

al = atan((RLLegPos[2] + Legl) / RLLegPos[1])* 57296 / 1600 - atan(Legl [
RLLegPos[1])* 57296 / 1000;

RLLeg[2].write(map(a3, 35, 135, 180, @) + RLLegAdd[2]);
RLLeg[1].write(a2 + RLLegAdd[1]);
RLLeg[@].write( (99 - al) + RLLegAdd[©]);

Hz = sgrt(sq(RRLegPos[2] + Legl) + sq(RRLegPos[1]));
Hx = sgrt(sq(RRLegPos[@]) + sq(Hz));

a3 = acos( (sq(Leg2) + sq(lLeg3) - sq(Hx)) / (2 * Leg2 * Leg3) ) *

a2 = 99 + acos( (sg(Hx) + sg(Leg2) - sa(Leg3)) / (2 * Hx * Leg2))
asin(RRLegPos[@] / Hx) * 57296 f 10@0;

al = atan((RRLegPos[2] + Legl) / RRLegPos[1])* 57296 / 1880 - atan(Legl /
RRLegPos[1])* 57296 / 1000;

RRLeg[2].write(map(a3, 35, 135, @, 188) + RRLegAdd[2]);
RRLeg[1].write(188 - a2 + RRLegAdd[1]);
RRLeg[@].write( (99 + al) + RRLegAdd[@]);

¥
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void getPackage(){
(int 1 = @; i < 5; i++){
( radio.available() ) {
i=>5;
radio.read(&package, (package));
1
b
(package.restoreConfig){
setConfig();
¥
¥

void getJoystick()}{
(int ax = @; ax < 6; ax++){

joystick[ax] = package.joystick[ax];
1

(int § = @; 3 < 6; 344){

(joystick[j] - oldJoystick[j] > config.joystickSmoothness){
delay(config.joystickSmoothness/18);

joystick[j] = oldJoystick[j] +config.joystickSmoothness;

(joystick[j] - oldJoystick[j] < -config.joystickSmoothness){
delay(config.joystickSmoothness/18);
joystick[j] = oldJoystick[j] -config.joystickSmoothness;
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oldJoystick[j] = joystick[j];
Iy

void moveTwoleg(){
FLLeg[@] .write(map(joystick[2],0,1
FLLeg[1].write(map(joystick[e],0,1
FLLeg[2] .write(map(joystick[1],0,1
FRLeg[@] .write(188-map(joystick[5],@,
FRLeg[1].write(map(joystick[3],0,1
FRLeg[2] .write(map(joystick[4],0,1623,6

}

void addToServos()}{
FLLeg[®] .write(FLLeg[@].read()
FLLeg[1].write(FLLeg[1].read()
FLLeg[2].write(FLLeg[2].read()

FRLeg[®] .write(FRLeg[@].read()
FRLeg[1].write(FRLeg[1].read()
FRLeg[2].write(FRLeg[2].read()

RLLeg[@].write(RLLeg[®].read()
RLLeg[1].write(RLLeg[1].read()
RLLeg[2].write(RLLeg[2].read()

RRLeg[©].write(RRLeg[@].read()
RRLeg[1].write(RRLeg[1].read()
5 RRLeg[2].write(RRLeg[2].read()

void setlegstoFL()}{
FRLegPos[1] = FlLLegPos[1];
FRLegPos[@] = FlLLegPos[@];
FRLegPos[2] = FlLLegPos[2];

o2&

RLLegPos[1] = FLLegPos[1];
RLLegPos[@] FLLegPos[8];
RLLegPos[2] = FLLegPos[2];

RRLegPos[1] = FLLegPos[1];

RRLegPos[@] = FLLegPos[@];

RRLegPos[2] = FLLegPos[2];
}

void loadConfiguration( char *filename, Config &config) {
File file = SD.open(filename);
StaticJsonDocument<512> doc;
DeserializationError error = deserializelson(doc, file);
(error)
Serial.println(F("Failed to read file, using default configuration™));

oC
<
—
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O
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config.joystickSmoothness = doc["joystickSmoothness"];
config.path = doc["path"];

config.stepH = doc["stepH"];

config.lidarSwitch = doc["lidarSwith"];
config.gyrofssist = doc["gyroAssist"];
config.droneSwitch = doc[ "droneSwith™];
config.forceAssist = doc["forceAssist™];

file.close();
b

void restoreConfig(){
(!'radio.write(&config, (config) )){}
b

void setConfig(){
config.joystickSmoothness = package.joystickSmoothness;

(int i = 8; i < 2; i++){
sTime[i] /= config.path;

config.path = package.path;
(package.WalkMode){
(int i = 98; i < 4; i+){
sTime[i] = W4s[i];
}




Ek 41 Bilgisayar Unitesi Yazilimi ve Akis Semasi
(13)

t
(int i = 8; i < 4; i++){
sTime[i] = W2s[i];

(int 1 = 8; i < 2; i++){

sTime[i] *= config.path;
1
config.stepH = package.stepH;
config.lidarSwitch = package.lidarSwitch;
config.gyroAssist = package.gyrofssist;
config.forceAssist = package.forceAssist;
config.droneSwitch = package.droneSwitch;
config.WalkMode = package.WalkMode;

saveConfiguration(filename, config);

}

void saveConfiguration( char *filename, Config &config) {
SD. remove(filename);

File file = SD.open(filename, FILE _WRITE);
(1file) {
Serial.println(F("Failed to create file"));

3

¥

StaticJsonDocument<256> doc;

doc["joystickSmoothness"] = config.joystickSmoothness;
doc["path™] = config.path;

doc["stepH”] = config.stepH;

doc["lidarSwith”] = config.lidarSwitch;
doc["gyroAssist"] = config.gyrofssist;
doc["droneSwith"] = config.droneSwitch;
doc[“forceAssist"] = config.forcelssist;

(serializelson(doc, file) == 8) {
Serial.println({F("Failed to write to file"));

¥
file.close();

void getGyro(){
gyro[@] = -mpu.getAngleX();
gyro[1l] = -mpu.getAngleY();
gyro[2] = -mpu.getingleZ();
¥

oc
<
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void getTemperature(){
Serial.println{mpu.getTemp());
¥

void getlidar(){
Wirel.requestFrom(LidarAdress, 4);
byte gasVar[5];
int 1 = 8;
int d = 5;

(Wirel.available()){
xForce.array[i] = Wirel.read();
it++;

}delay(d);

Wirel.requestFrom(LidarAdress, 4);
i=8;

(Wirel.available()){
yForce.array[i] = Wirel.read();
i++;

}delay(d);

}

void getGas(){
Wirel.requestFrom(GasAdress, 4);
Serial.println{™ ");
byte gasVar[5];
int i = 8;
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int d = 5;
(Wirel.available()){
H2.array[i] = Wirel.read();
i++;
tdelay(d);
Serial.println(H2.bighum);

Wirel.requestFrom(GasAdress, 4);
i=0;

(Wirel.available()){
LPG.array[i] = Wirel.read();
i++;

Ydelay(d);
Serial.println(LPG.bighum);

Wirel.requestFrom{GasAdress, 4);
i=8;

(Wirel.available()){
CH4.array[i] = Wirel.read();
i++;

tdelay(d);
Serial.println(CH4.bighum);

Wirel.requestFrom(GasAdress, 4);
i=8;

(Wirel.available()){
CO.array[i] = Wirel.read();
i++;

}delay(d);
Serial.println(CO.bighum);

Wirel.requestFrom(GasAdress, 4);
i=0;

(Wirel.available()){
Alchol.array[i] = Wirel.read();
i++;

Ydelay(d);
Serial.println(Alchol.bighum);

gasPackage.H2 = H2.bighum;

gasPackage.LPG = LPG.bigNum;

gasPackage.CH4 = CH4.bigNum;

gasPackage.CO = CO.bigNum;

gasPackage.Alchol = Alchol.bighum;
}

void standingMove(){
double r = sqrt(sq(LegtoOrg[@]) + sq(Yin));
double Al = degrees(acos({sq(r) + sq(Yin) - sq(LegtoOrg[8])) / (2 * r * ¥in)));

oC
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double Ar 70 - Ay - Al;
double Af + Ay - Al;

double Yr = r * sin(radians(Ar)) + sin(radians(Ax)) * Xin + sin(radians(Az)) * Zin;
double YF = r * sin(radians(Af)) + sin(radians(Ax)) * Xin + sin(radians(Az)) * Zin;

double Xf = LegtoOrg[®] + r * cos(radians(Af));
double Xr = LegtoOrg[@] + r * cos(radians(Ar));

double Xz = cos(radians(32.34 + Az)) * sqrt(sq(LegtoOrg[l]) + sg(LegtoOrg[® -
double Zz = sin(radians( + Az)) * sqrt(sq(LegtoOrg[1]) + sg(lLegtoOrg[® -

r = sqrt(sq(LegtoOrg[1]) + sq(¥F));
Al = degrees(acos{(sq(r) + sq(Yf) - sq(LegtoOrg[1])) / (2 * r * Yf)));

double Ari = - Ax - Al;
double Ale = 278 + Ax - Al;

double Yri = r * sin(radians(Ari));
double Yle = r * sin(radians(Ale));

double Zri = LegtoOrg[l] + r * cos(radians(Ari));
double Zle = LegtoOrg[1] + r * cos(radians(Ale));
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FLLegPos[2] -Xf + cos(radians{Ax)) * Xin + Xz;
FLLegPos[1 Yle;
FLLegPos[2] -Zle - cos(radians{Az)) * Zin + Zz;

= -Xf + cos(radians{Ax)) * Xin - Xz;
Yri;
= -Zri + cos(radians(Az)) * Zin - Zz;

a(Yr));
a(Yr) - sq(LegtoOrg[1])) / (2 * r * Yr)));

- Ax - Al;
Ale + Ax - Al;

Yri = r * sin(radia
Yle = r * sin(radians(Ale));

Zri = LegtoOrg[1] + r * cos(radians(Ari));
Zle = LegtoOrg[1] + r * cos(radians(Ale));

RLLegPos[@]
RLLegPos[1]
RLLegPos[2]

= -Xf + cos(radians(Ax)) * Xin + Xz;

2] = -Zle - cos(radians(Az)) * Zin - Zz;
RRLegPos[@
RRLegPos[1
RRLegPos[2

] = -Xf + cos(radians{Ax)) * Xin - Xz;
1 = Yri;
] = -Zri + cos(radians(Az)) * Zin + Zz;

FONKSIYONLAR
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Ek 43 Adimda Temel Bacak Hareketleri

1 * Path <=t < 2 * Path

0<=t< 1*Path

2* Path <=t < 3 *Path




Ek 44 Yirime Yazilimi ve Akis Semasi (1)

Robot
Yirime
Moduna
Gecti mi

Hayir

Joystick Verilerini Adim
Uzunludu ve Adim Yoni
/ Verilerine Cranlar

v

Lidar Modulinden gelen
Engel verileri Adim Yoni
verilerine yansitilir.

Bacadin Hareket
evresi 1.
safhada m

Evet

Bacagin Hareket
evresi 2.
safhada m

Evet

Bacafin Hareket
evresi 3.
safhada m

Evet

Bacagi, verilen robot
yikselliginden ve eksi
adim uzunlugundan,
adim yuksekligi ve adim

Bacadl, verilen adim
yiksekliginden ve adim
uzunlugundan, robot
yilksekligine ve adim

Bacadi, verilen robot
yiksekliginden ve adim
uzunlugundan, robot
yiiksekligi ve eksi adim

Bacadin hareket
evresini sifirla

uzunluguna kadar

hesaplanir, o anki

pozisyonlan dizive
yazilir

uzunluguna kadar
hesaplanir, o anki

uzuniuguna kadar

hesaplanir, o anki

pozisyonlarn diziye pozisyonlan diziye
yazilir yazilr

NS J )

Kinematik model
fonksiyonu calistinhr ve ‘ Bacadin hareket
Bacak Pozisyonlan evresine hir ekle
ayarlanir

(package. standMode
double Wx = map(joystick[1],
uble Wz = map(joystick[e], @,

package.walkMode){

D 2 maxStepX, -maxStepX);
-maxStepZ, maxStepZ);
= map(joystick[3], ©, -maxStepZ, maxStepZ) + Wz;
double Rz = -Fz + 2*Wz;

(package.Lidar){
Serial.println(xForce.bigNum);
Serial.println(yForce.bigNum);
Serial.println(™ ");

(abs(xForce.bigNum) < dislLimit[@8]){

Wx += 15 * (abs(xForce.bigNum) + (xForce.bighum - 1))
(abs(yForce.bigNum) < disLimit[1]){
Wz += 15 * (abs(xForce.bigNum) + (xForce.bighum - 1))

(sgrt(sq(lx) + sc
FLLegPos

FRLegPos[
RLLegPos|[
RRLegPos[@

(Wz)) > 180
stepOffset;
stepOffset;
stepOffset;
stepOffset;

FLLegPos[1] -=
RLLegPos[1]
(& <= sTim
FLLegPos[@] =

tilt;

tilt;

1 / config.path sTime[@] / config.path < hoverTime / 2){
FLLegPos[@] + ((Wx - FLLegPos[@]) * (1 / ({(config.path * (hoverTime

2)) - sTime
FlLLegPos[1] =

((config.path * (hoverTime / 2)) - sTime

FlLLegPos[2] =
2)) - sTime

(hoverTime /
FlLLegPos[8] =
FLLegPos[1]
hoverTime
FLLegPos[2]

(hoverTime <=
FlLLegPos[8] =
+ stepDelay)
FLLegPos[1] =
(pushTime +
FlLLegPos[2] =
+ stepDelay)

1))

tilt + FLLegPos[1] + ((Sy - config.stepH - FlLLegPos[1]) * (1 /

91)));

FLLegPos[2] + ((Fz - FLLegPos[2]) * (1 / ((config.path * (hoverTime
)5

2 ¢= sTime[@] / config.path sTime[8] / config.path < hoverTime){

Wx;

tilt + FlLLegPos[1] + ((Sy - FLLegPos[1]) * (1 / ((config.path *

2) - (sTime[@] - (hoverTime / 2) * config.path))));

Fz;

sTime[8] / config.path < 2 * pushTime){
FLLegPos + ((-Wx - FLLegPos[8]) * (1 / ((config.path * (pushTime
} - (sTime[@] - hoverTime * cenfig.path)))});

tilt + FLLegPos[1] + ((Sy - FLLegPos[1]) * (1 / ((config.path *
stepDelay)) - (sTime - hoverTime * config.path}))));

FLLegPos + ((-Fz - FLLegPos[2]) * (1 / ((config.path * (pushTime
)} - (sTime[@] - hoverTime * config.path))));

sTime[8] / config.path
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@ <= sTime[1] / config.path sTime[1] / config.path < hoverTime / 2){
FRLegPos[©@] = FRLegPos[@] + ((Wx - FRLegPos[@]) * (1 / ((config.path * (hoverTime
/ 2)) - sTime[1])}));
FRLegPos[1] = FRLegPos[1] + ((Sy - config.stepH - FRLegPos[1]) * (1 / ((config.path
* (hoverTime / 2)}) - sTime[1])));
FRLegPes[2] = FRLegPos[2] + ((-Fz - FRLegPos[2]) * (1 / ((config.path * (hoverTime
/ 2)) - sTime[1])));

(hoverTime / 2 <= sTime[1] / config.path sTime[1] / config.path < hoverTime){

FRLegPos[0] = Wx;

FRLegPos[1] = FRLegPos[1] + ((Sy - FRLegPos[1]) * (1 / ((config.path * hoverTime
J 2) - (sTime[l] - (hoverTime / 2) * config.path))));

FRLegPos[2] = -Fz;

(hoverTime <= sTime[1] / config.path sTime[1] / config.path < 2 * pushTime){

FRLegPos[@] = FRLegPos[@] + ((-Wx - FRLegPos[@]) * (1 / ((config.path * (pushTime
+ stepDelay)) - (sTime[l1l] - hoverTime * config.path))));

FRLegPos[1] = FRLegPos[1] + ((Sy - FRLegPos[1]) * (1 / ((config.path * (pushTime
+ stepDelay)) - (sTime[1] - hoverTime * config.path))}));

FRLegPos[2] = FRLegPos[2] + ((Fz - FRLegPos[2]) * (1 / ((config.path * (pushTime
+ stepDelay)) - (sTime[l] - hoverTime * config.path))));

(8 <= sTime[2] / config.path sTime[2] / config.path < hoverTime / 2){

RLLegPos[@] = RLLegPos[@] + ((Wx - RLLegPos[8]) * (1 / ((config.path * (hoverTime
[ 2)) - sTime[2]}));

RLLegPes[1] = tilt + RLLegPos[1] + ((Sy - config.stepH - RLLegPos[1]) * (1 /
{(config.path * (hoverTime / 2)) - sTime[2])));

RLLegPos[2] = RLLegPos[2] + ((Rz - RLLegPos[2]) * (1 / ((config.path * (hoverTime
[ 2)) - sTime[2]}));

(hoverTime / 2 <= sTime[2] / config.path sTime[2] / config.path < hoverTime){

RLLegPos[0] = Wx;

RLLegPos[1] tilt + RLLegPos[1] + ((Sy - RLLegPos[1]) * (1 / ((config.path *
hoverTime / 2) - (sTime[2] - (hoverTime / 2) * config.path)))});

RLLegPos[2] = Rz;

(hoverTime <= sTime[2] / config.path sTime[2] / config.path < 2 * pushTime){

RLLegPos[0@] = RLLegPos[@] + ((-Wx - RLLegPos[8]) * (1 / ((config.path * (pushTime
+ stepDelay)) - (sTime[2] - hoverTime * config.path))));

RLLegPes[1] = tilt + RLLegPos[1] + ((Sy - RLLegPos[1]) * (1 / ((config.path *
(pushTime + stepDelay)) - (sTime[2] - hoverTime * config.path))));

RLLegPos[2] = RLLegPos[2] + ((-Rz - RLLegPos[2]) * (1 / ((config.path * (pushTime
+ stepDelay)) - (sTime[2] - hoverTime * config.path))));

(8 <= sTime[3] / config.path sTime[3] / config.path < hoverTime / 2){

RRLegPos[0@] = RRLegPos[@] + ((Wx - RRLegPos[@]) * (1 / ((config.path * (hoverTime

/ 2)) - sTime[3])));

RRLegPos[1] = RRLegPos[1] + ((Sy - config.stepH - RRLegPos[1]) * (1 /
((config.path * (hoverTime / 2)) - sTime[3])));

RRLegPos[2] = RRLegPos[2] + ((-Wz - RRLegPos[2]) * (1 / {((config.path * {hoverTime

/ 2)) - sTime[3])));

¥
(hoverTime / 2 <= sTime[3] / config.path sTime[3] / config.path < hoverTime){
RRLegPos[8] = Wx;
RRLegPos[1] = RRLegPos[1] + ((Sy - RRLegPos[1]) * (1 / ({config.path * hoverTime
/ 2) - (sTime[3] - (hoverTime / 2) * config.path))));
RRLegPos[2] = -Wz;
¥
(hoverTime <= sTime[3] / config.path sTime[3] / config.path < 2 * pushTime){
RRLegPos[@] = RRLegPos[@] + ((-Wx - RRLegPos[@]) * (1 / ((config.path * {(pushTime
+ stepDelay)) - (sTime[3] - hoverTime * config.path))));
RRLegPos[1] = RRLegPos[1] + ((Sy - RRLegPos[1]) * (1 / ({config.path * (pushTime
+ stepDelay)) - (sTime[3] - hoverTime * config.path))));
RRLegPos[2] = RRLegPos[2] + ({(Wz - RRLegPos[2]) * (1 / ({config.path * (pushTime
+ stepDelay)) - (sTime[2] - hoverTime * config.path))));
¥

FLLegPos[8] += stepOffset;
FRLegPos[0] += stepOffset;
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RLLegPos[@] += stepOffset;
RRLegPos[@] += stepOffset;

(int i ; 1< 4y i++)q
Serial.print(i);
Serial.print(™: ");
Serial.println(sTime[i]);
((sTime[i] / config.path >= 2 * pushTime | package .WalkMode)
/ config.path >= 5 * pushTime package.WalkMode)){
sTime[i]
{
sTime[i] ++;

r

1
FLLegPos = Sy + tilt;
RLLegPos = Sy+ tilt;
RRLegPos[1] = Sy;
(package.WalkMode){
(int i = 98; i < 4; i+ ){
sTime[i] = WAs[i] * config.path;

[1]
FRLegPos[1] = Sy;
['—}

{
(int i = 8; i 4; i++){
sTime[1i] config.path;
1

1
I

movelegsPositions();

1
I

oldStand = package.standMode;

}

(sTime[i]
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Kontrol Kumandasi

Robot Kopek

Model: FPV Monitor LCD Ekran
Kanal sayisi: 48

Cozanarluk: 480x272

Video formati: NTSC/PAL

Gug¢ tiketimi: 500mA

CGalisma siiresi: 2 saat

Frekans arahgi: 5645MHz~5945MHz
Ekran boyutlari: 4.3"

En boy orani: 16:9

Calisma voltaji: 5V

Dahili batarya: 600mAh

Frekans: 6 bant 48 kanal

Model: TX01 AlIO FPV VTX Kamera
Elektrik ¢ikis: 25mW

Elektrik giris: 3.3-5V

Devre elektrik gereksinimi:
3.3-5V, 200mA

Kamera ¢6zunurliigu: 600TVL
Video formati: NTSC
Aydinlatma: 1 lux

Goris agisi: 120 derece

Anten boyutlari: Nikel 22x29mm
Frekans: 5.8GHz 5 bant 40 kanal
Bant gostergesi LED Ekran
Ebatlar: 20x13x6mm

Agirlik: 4.48g




Ek 46 Lidar Moduli Malzeme Listesi

LIDAR MODULU MALZEME LiSTESI
Malzeme Adet
1 Arduino Pro Mini 328 - 3.3V / 8 MHz (Header'h) 1
2 VL53L0OX Time-of-Flight Regllatorlu 1
Mesafe Sensori - 200 cm - PL2490

3 % 12V 12mm 60 RPM Rediiktorlt Mikro DC Motor 1

4 20x30 Delikli Plaket 1
» -{-‘

5 “‘w; Filament 1.75 mm Turkuaz PLA - ABG 1
>/

6 g | Filament 1.75 mm Siyah PLA - ABG 1
‘6’

7 12mm Erkek Header 2

8 ,5\ i Tek Damarlh Montaj Kablosu 1

e & 22 AWG - 15 Metre Mavi
9 Tek Damarli Montaj Kablosu 1
22 AWG - 15 Metre Kirmizi
M3 8 mm YSB Yildiz Silindirik
10 S 6
Bas Metrik Vida

11 5mm Bakir Bant 30mt 1

12 1k Ohm Direng 2

13 BC237 Transistor 1

14 1N4007 Diyot 1

15 100 nF Kondansator 1




Ek 47 Lidar Modilia Tasarimi

mmooOwP

Lidar Gozu Doner Tablasi
DC Motor

DC Motor Sabitleyici Yuva
Bakir Seritli Tasiyici Blok
Elektronik Devre

Modil Kasasi
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Direng

VL53L0X
Mesafe
Sensoru

Arduino Pro
Mini 3.3V
8MHz

l

Diyot

Kondansator

Direng

Transistor

D

l

DC
Motor
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Lidar Modull Veri Dagitim Semast
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Basla

!

A

Kod Icinde Kulanilan Degiskenleri Tanimia

Gerekii Kitiphaneleri Tanimla

Degiskenlere On Degerleri Ata
Arduinonun pinlerine gorev atandi

VL53L0X Sensori ile baglant: kanali ac
Bilt

igisayar Unitesinin (Teensy) 12C erigimi
icin adres belirle

Bilgisayar Unitesi (Teensy)
Veri Paketi Istemesi durumunda

VL353L0X Sensori calismaya baglat

Bilgisayar Unitesi (Teensy)
aktiflegtirme durumunu géndermesi
halinde

/

Hayir

Aktiflestirme Durumu
Motoru calistiran
Pine yazilir

Lidar aktiflestrildi mi

Evet

/

Sersor ile Mesafe okunur

/

|

Hangi yone hareket etmesi gerektigi

Mesafe verileri degerlendirilir

Verilerini Veri Dizininin sonuna ekler

v

Paketlenmis
En Son Veriyi
Gonder

(Tam doniis

yaptiysa ve Son Doniig

Tamamlanmasinin Gzerinden
yarim saniye gectiyse)

veya
Veri Dizinine 200.ekleme
yapildiysa

Evet

Veri Paketini haziria
Veri Dizinini sifirla

I

Aktiflestirme
Durumunu
Oku




Ek 50 Lidar Modili Yazilimi ve Akis Semast (2)

<VL53LeX.h>

A <Wire.h>

ble pastTime
bool R;
float Map ]
float Sides[8]
float Force[
int req =
double lastReq =
int d = @;
bool turn = 1;

union {
byte array[4];
float bighum;
} xPackage;

union {
byte array[4];
float bighum;
} yPackage;

int Adress = 9;

VL53L@X sensor;

3, OUTPUT);

, INPUT);
Wire.onReceive(receiveEvent);
Wire.onRe t(requestEvent);

sensor.startContinuous();

(turn){
Map[d] = sensor.readRangeContinuousMillimeters();
d++;

((R millis() - pastTime >
pastTime = millis();

(int i = ¢
(int p = 8; p < d/8; p++){
Sides[i] += Map[p + (d T a3
1
¥
Sides[i] /=

1

3
Force[1]

Force[1l] += Sides[3];
Force[1] Sides[4];
Force[1] Sides[@];
Force[1] Sides[7];
Sides[5];

Sides[6];

= Sides[1];

Sides[2];

xPackage.bugNum = Force[@];
yPackage.bugNum = Force[1];




Ek 50 Lidar Modill Yazilimi ve Akis Semasi (3)

Fonksiyonlar

void receiveEvent() {
(Wire. ilable()) {
turn = Wire.read();

erial.println(”Rec");
1
i

void requestEvent() {
lastReq = millis()};
(req == 0){
(int 1 = 8; 1 < 4; i)

Wire.write(xPackage.array[i]);

(req == 1){
(int 1 = 8; 1 < 4; i)
Wire.write(yPackage.array[i]);




Ek 51 Tehlikeli Gaz Tespit Modulli Malzeme Listesi

TEHLIKELi GAZ TESPIT MODULU MALZEME LiSTESI
Malzeme Adet
1 Arduino Pro Mini 328 - 3.3V /8 MHz (Header'li) 1
2 Karbonmonoksit Gaz Sensor Karti - MQ-7 1
3 20x30 Delikli Plaket 1
4 ""‘%’ Filament 1.75 mm Turkuaz PLA - ABG 1
5 O"’::n Fil t1.75 Siyah PLA - ABG 1
< ilament 1.75 mm Siya -
6 % Disi Pin Header 2.54mm 1
7 / 12mm Erkek Header 3
’m‘ o— Tek Damarli Montaj Kablosu
8 @ ¢ 1
AL 22 AWG - 15 Metre Mavi
9 Tek Damarl Montaj Kablosu 1
22 AWG - 15 Metre Kirmizi
M3 8 mm YSB Yildiz Silindirik
10 - 6
Bas Metrik Vida
11 ’ ‘ Devreli Buzzer 12mm - 3V 30mA - 85dB 1
-
12 5mm Led Kirmizi - 400-500 mcd 1
>
13 5mm Led Yesil - 400-500 mcd 1




Ek 52 Tehlikeli Gaz Tespit Modulu Elektrik ve Veri Dagitim Semasi

Kirmizi ve
Yesil Ledler

Devreli —>
Buzzer 3V
30mA 85dB

Arduino Pro
Mini 3.3V
8MHz

Il

C
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LI}
BN )
Reset
-
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MQ-7 Gaz
Sensor Karti
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Ek 53 Tehlikeli Gaz Tespit Modulu Tasarimi

A

Koruyucu lzgara

Gaz Sensoru Yuvasi

Sensor ve Devre Tasiyici Blok
Modil Kasasi

MQ-7 Gaz Sensoru

mooO® P>




Ek 54 Tehlikeli Gaz Tespit Modull Yazilimi ve Akis Semast (1)

Basla

A |

Gerekli Kittiphaneleri Tanimia
Kod Icinde Kulamilan Degigkenleri Tanimia
Dediskenlere On Degerleri Ata
Arduinonun pinlerine gorev atandi

MQ-7 Gaz Sensori ile baglanti kanali a¢
Bilgisayar Unitesinin (Teensy) 12C erigimi
icin adres belirle

Bilgisayar Unitesi (Teensy)
Veri Paketi istemesi durumunda

Bilgisayar Unitesi (Teensy)

halinde

__

MQ-7 Gaz Sensorii
Kalibrasyonu yapilir

Aktiflestirme
Durumu
Yegsil Ledin
pinine yazifir

Hayir

Gaz Sensoru aktiflestirildi mi

Evet

Sersor ile Mesafe oku
Veriler Pakete yazilir

CO veya CH4
degerleri
Tehlike Limitlerini
asarsa

Hayir Evet

Kirmizi Led Soner
Buzzer alarmi
susturulur

l L

Kirmizi Led Yanar
Buzzer alarm verir

Veri Paketi
Gonder

Aktiflegtirme
Durumunu
Oku




Ek 54 Tehlikeli Gaz Tespit Modllu Yazilim1 ve Akis Semasi (2) .

<MQUnifiedsensor.h>
<Wire.h>»

byte Package[5];

int Adress = 5;

bool turn = @;

int req = @;

double lastReq = @;
double lastBuzz :H
int Buzz = 12;

int Red = 18;

int Green = 11;

int danger = 0;

union {
byte array[4];
float bighum;
b H2;

union {
byte array[4];
float bighum;
} LPG;

union {
byte array[4];
float bighum;
} CH4;

union {
byte array[4];
floaot bighum;
} €o;

union {
byte array[4];
float bighum;
} Alcohol;

MQUnifiedsensor MQ7("Arduino Pro Mini™, 5, 16, A@, "MQ-7");

void setup() {
Serial.begin(9688@);
Wire.begin(Adress);

Wire.onReceive (receiveEvent);
Wire.onRequest (requestEvent);

MQ7 . setRegressionMethod(1);
MQ7.init();

(int i = i< 3; i+){
pinMode(i+1@, OUTPUT);
¥

Serial.print(“Calibrating please wait.");
float calcRB = @;
(int i = 1; i<=10; i ++)
{
MQ7 .update();
calcR@® += MQ7.calibrate(27.5);
Serial.print(".");
¥
MQ7 .setR@(calcRO/10);
Serial.println(” done!.");

(isinf(calcR®)) {Serial.println("Warning: Conection issue founded, R® is infite
(Open circuit detected) please check your wiring and supply"); (1);1}
(calcR® == B){Serial.println("Warning: Conection issue founded, R@® is zero
(Analog pin with short circuit to ground) please check your wiring and supply™);




Ek 54 Tehlikeli Gaz Tespit Modilu Yazilimi ve Akis Semasi (3)

void loop() {
danger = @;
MQ7 .update();
digitalWrite(Green, turn);

(millis() - lastReq > 108){
req = 0;

(turn){

MQ7 . setA(60 8); MQ7.setB(-10.54);
CH4.bigNum = MQ7.readSensor();
(CHA .bigNum > 9999){danger ++;}

MQ7.setA(99.042); MQ7.setB(-1.518);
CO.bigNum = MQ7.readSensor();
(CO.bigNum > 58){danger ++;}

MQ7.setA(69.014); MQ7.setB{-1.374);
H2.bigNum = MQY.readSensor();

MQ7 . seth(7 )}; MQ7.setB(-7.7083);
LPG.bigNum = MQ7.readSensor();

MQ7 .setA(40 80); MQ7.setB(-12.35);
Alcohol.bigNum = MQ7.readSensor();

(danger > 8){
(millis() - lastBuzz < 258){
digitalWrite(Buzz, 1);

}
digitalWrite(Buzz, @);

(millis() - lastBuzz » 588){
lastBuzz = millis();
}
digitalWrite(Red, 1);
I

digitalWrite(Buzz, @);
digitalWrite(Red, 8);
I

void receiveEvent() {
(Wire.available()) {
turn = Wire.read();
¥
Serial.println(“Rec");

}

void requestEvent() {
lastReq = millis();
(req == 2){
(int 1 = 8; 1 < 4; i+){
Wire.write(CH4.array[i]);
}
req = 3;
} -
(req == 3){
(int 1 = 8; 1 < 4; i+){
Wire.write(CO.array[i]);
}
req = 4;
¥
}




Ek 55 Dron istasyonu Modulii Malzeme Listesi

DRON MODULU MALZEME LISTESI
Malzeme Adet
1 \*-‘w 6V 30Rpm 15mm Reduktorlt Dc Motor 1
&
2 Arduino Pro Mini 328 -3.3V /8 MHz 1
.S
3 o o | Filament 1.75 mm Turkuaz PLA - ABG 1
“1“
)
4 </ Filament 1.75 mm Siyah PLA - ABG 1
5 12mm Erkek Header 2
6 ’M-W" R Tek Damarli Montaj Kablosu 1
S D 22 AWG - 15 Metre Mavi
2 Tek Damarli Montaj Kablosu 1
22 AWG - 15 Metre Kirmizi
8 M3 8 mm YSB Yildiz Silindirik >
Bas Metrik Vida
9 20x30 Delikli Plaket 1
10 1k Ohm Direng 3
10k Ohm Direng
11 4
12 . \\ BC237 Transistor 8
\\\
N
13 é Mikro Anahtar 1




Ek 56 Dron Istasyonu Modiilii Tasarim (1)

A. Ornek Katlanabilir Dron Sasesi (Bu Proje kapsaminda &rnek bir Dron Sasesi hazirlanmustir)
B. Dron Platformu. (Uzerindeki Dronu istasyon i¢ine ¢ekmek {izere katlanir ve Istasyon igine iner)

C. Dc Motor (Dron Platformunu ve Dronu Istasyon icine ¢eker)

D. Koruyucu Kasa (156x48x48 mm olgulerinde modiil kasas1 kullanilmistir.)




Ek 56 Dron Istasyonu Modiilii Tasarim (2)




Ek 57 Dron Istasyonu Modiilii Elektrik ve Veri Dagitim Semast (1)

Mikro
Anahtar

Arduino Pro Mini
3.3V / 8MHz

BC237
Transistor

BC237
Transistor

DC
Motor




Ek 57 Dron Istasyonu Modiilii Elektrik ve Veri Dagitim Semast (2)

Dron Istasyonu Modiilii Veri Dagitim Semasi

o

' | \

Dron Istasyonu Modiilii Elektrik Dagitim Semasi

Y ¥
i ¥

i 1 1




Ek 58 Dron Istasyonu Modiilii Yazilim1 ve Akis Semast (1)




Ek 58 Dron Istasyonu Modiilii Yazilim1 ve Akis Semas1 (2)

A

<Wire.h>

int Adress = 3;
bool turn = 8;
bool oldTurn

void setup() -
Serial.begin

Wire.begin(Adress);

Wire.onReceive(receiveEvent);

(int i = 8; i <« 2; i++)q
pinMode(i+11, OUTPUT);

1
5
pinMode(13, INPUT);

void loop() {
{oldTurn != turn){
{turn){
digitalWrite(11,1);

);

digitalWrite(12,1);
(1digitalRead(13)){
digitalWrite(12,8)};

1
J

Fonksiyonlar

void receiveEvent() {
{Wire.available()) {
turn = Wire.read();

erial.println("Rec");




Ek 59 Yedek Batarya Unitesi Tasarim1

A. 2X7.4V 2S Lipo
Batarya 1350 mAh

B. Batarya Tutucu Blok

C. Modul Kasasi




Ek 60 Yedek Batarya Unitesi Malzeme Listesi

YEDEK BATARYA UNITESi MALZEME LISTESI

Malzeme Adet
1 7.4V 2S Lipo Batarya 1350 mAh 25C 2
2 KTS102 On/Off 3 Ayak Toggle Anahtar 1
3 20x30 Delikli Plaket 1
4 | ) Filament 1.75 mm Siyah PLA - ABG 1
@/
30
5 o'mcbg ) 4 Filament 1.75 mm Turkuaz PLA - ABG 1
@
6 12mm Erkek Header 4
7 Tek Damarli Montaj Kablosu L
22 AWG - 15 Metre Mavi
g Tek Damarli Montaj Kablosu 1
22 AWG - 15 Metre Kirmizi
9 M3 8 mm YSB Yildiz Silindirik 5

Bas Metrik Vida




Ek 61 Performans Degerleri (1)

ROBOT Bulgu Agiklama Kaynak

Agirlik - Tam yiiklii (gr) 2600 gr Olgiim

Agirlik - Modiilsiiz (gr) 2200gr Olgtim

Batarya 6mrii - Kesintisiz ¢alisma (dakika) 15.75 dakika Hesaplama

Galisma Sicaklig - Maksimum (°C) +55°C Servo Motorlar Teknik Bilgi Formu

Galisma Sicakligi - Minimum (°C) 0°C Servo Motorlar Teknik Bilgi Formu

Azami Hiz (metre/saat) 720 m/s Olgtim

Taslyabilecegi Yik (gr) 6000 gr Olgtim

Yiikseklik - Normal Durus (cm) 20cm Olgtim

Yikseklik - Maksimum (cm) 22cm Olgtim

Yiikseklik - Minimum (cm) 12cm Olgtim

Uzunluk (cm) 51cm Olgtim

Genislik (cm) 22.5¢m Olgtim

Adim Yiiksekligi - normal yriyis (cm) 5cm Olgtim

Adim Uzunlugu - normal yariyds (cm) 20cm Olgiim

Kablosuz kontrol mesafesi (m) 1000 m Teknik Bilgi Formu

Kamera goriis agisi 120° Teknik Bilgi Formu

Kamera Sistemi NTSC Teknik Bilgi Formu

Kamera Gorintlisii Maksimum Aktarim Mesafesi (m) 1500 m Teknik Bilgi Formu

GPS Lokasyon Hassasiyeti (m) 2.5m Teknik Bilgi Formu

Basing Sensorii Duyarlihigi - Minimum (gr) 20gr Teknik Bilgi Formu

Basing Sensorii Duyarlihigi - Maksimum (gr) 10000 gr Teknik Bilgi Formu

Jiroskop X, Y, Z Eksenleri Maksimum Agisal Olgiim Araligi (°/s) +2000°/s Teknik Bilgi Formu
LIDAR MODULU

Yiikseklik (cm) 7cm Olgtim

Uzunluk (cm) 48cm Olgtim

Genislik (cm) 48cm Olgtim

Agirlik (gr) 62gr Olgtim

Kiziltesi Sensérii Minimum Mesafe Olglimii (cm) 3cm Teknik Bilgi Formu

Kizil6tesi Sensérii Maksimum Mesafe Olgiimii (cm) 200cm Teknik Bilgi Formu

Rotasyon Hizi (rpm) 60 Rpm Teknik Bilgi Formu
TEHLIKELI GAZ TESPIT MODULU

Yiikseklik (cm) 4.8cm Olgtim

Uzunluk (cm) 48cm Olgtim

Genislik (cm) 48cm Olgtim

Agirlik (gr) 48¢gr Olgtim

Karbonmonoksit (CO) Gazi Sensérii Minimum Olgiim Degeri (ppm) 20 ppm Teknik Bilgi Formu

Karbonmonoksit (CO) Gazi Sensérii Maksimum Olgiim Degeri (ppm) 2000 ppm Teknik Bilgi Formu

Metan (CH4) Gazi Sensdrii Minimum Olgiim Degeri (ppm) 50 ppm Teknik Bilgi Formu

Metan (CH4) Gazi Sensérii Maksimum Olgim Degeri (ppm) 4000 ppm Teknik Bilgi Formu
YEDEK BATARYA UNITESI

Yiikseklik (cm) 8cm Olgtim

Uzunluk (cm) 48cm Olgtim

Genislik (cm) 4.8cm Olgtim

Agirlik (gr) 170gr Olgtim

Batarya 6mrii - Kesintisiz ¢alisma (dakika) 10.62 Dakika Hesaplama




Ek 61

Performans Degerleri (2)

DRON iSTASYONU MODULU

Yiikseklik (cm) 48cm Olgiim
Uzunluk (cm) 15.6cm Olgiim
Genislik (cm) 48cm Olgiim
Agirlik (gr) 120gr Olgiim
KONTROL KUMANDASI
Yiikseklik (cm) 7cm Olgiim
Uzunluk (cm) 20cm Olgiim
Geniglik (cm) 16cm Olgiim
Agirlik (gr) 480gr Olgiim
Batarya 6mrii - Kesintisiz ¢alisma (saat) 8saat Olgiim
Kablosuz kontrol mesafesi (m) 1000 m Teknik Bilgi Formu
Calisma Sicakligi - Maksimum (°C) +58°C Filament ( +60°C Batarya) Teknik Bilgi Formu
CGalisma Sicakligi - Minimum (°C) -10°C Kontrol Cubugu (Joystick) {Teknik Bilgi Formu
Ekran Sistemi NTSC/PAL Teknik Bilgi Formu
Ekran CozUnGrlUgU 480x 272 Teknik Bilgi Formu
Ekran Batarya Omrii (dakika) 120dk Teknik Bilgi Formu




Ek 62 Kullanilan Ekipmanin Performans ve Dayaniklilik Degerleri (1)
1.1.Sase

Servo Motorlar - MG958: (Ek 63-1)

Tasima kapasitesi (Durma Torku) 6.0v: 20.0kg.cm
Calisma Sicakligt Araligi: 0 ile +55 C° arasi

Calisma Hiz1 (6.0v): 0.15sn / 60 derece
Sase Materyali: Filament PLA (Ek 63-2)
PLA (Polilaktik Asit) maddesi, bio plastiktir, misir nisastasi bazlidir.
Erime Sicakligi: 220 °C
Kirillganlik (Yumusama) Sicakligi: +58 °C
Kopma esnemesi : %4
Gerilme Direnci (Megapascal): 57.86 MPa (590 x 0.0980665), 590 kg/cm?

1.2. Bilgisayar Modlu ve Sensorleri

Mikrokontrolcl Teensy 3.5 (Ek 63-3)
32-bit 120MHz ARM Cortex-M4 islemci (MK64FX512VMD12)
Mikroislemci Caligma Sicakligi : —40 ile 105°C arasi1
512Kb flas, 192Kb RAM, 4Kb EEPROM bellek

Basing Sensorii RP-L-170 (Ek 63-4)

Basing Olgiim Aralig1: 20g ~ 10kg veya daha biiyiik
Calisma Sicakligi: -40 °C ~ + 85 °C
Tepki Suresi: <10ms
GPS Modull Neo-7m (Ek 63-5)
GPS Lokasyon Hassasiyeti 2.5 m
Ik veri yakalama 29 s
Veri alma tekrarlama 1 s
Calisma Sicaklig1 —40° C ile 85° C arasi
Seramik Kablolu 28dB Yiiksek Kazangli Aktif GPS Anteni, 30 MHz bant
genisligi (EK 63-6)
Wifi Moduli NRF24L01+PA+LNA SMA 2.4G Kablosuz
(Ek 63-7)
Frekans: 2.4GHz~2.5GHz
250 Kbps, 1 Mbps ve 2 Mbps kablosuz data aktarim hizi
IPX anteni ile 1000 metre mesafeye kadar haberlesme
6 Data kanal1
Calisma Sicakligi: -40 °C ile + 85 °C aras1



Ek 62 Kullanilan Ekipmanin Performans ve Dayaniklilik Degerleri (2)

Jiroskop ve Eksen Ivme Sensérii, MPU6050 Gyro ve 6 Eksen Ivme Sensorii
Jiroskop X, Y, Z eksenlerinin agisal sensor dl¢iim araligi (programlanabilir)
+250, £500, £1000, £2000 °/saniye (dps)
fvme Olger agisal 6l¢iim aralig1 (programlanabilir) +2g +4g +8g +16g
Sicaklik sensorii -40°C ile +85°C arasi
(Ek 63-8)

1.3. Batarya ve Regulator Unitesi

2 adet 7.4V 2S1P 2000 mAh (30C) Li-Polymer Pil kullanilmustir.
Her pil 7.4V ve 2000 mAh kapasitededir.
(Ek 63-9)

2 adet LM2596 DC-DC Cevirici (4-35V/ 1-30V)
Robotun 3.3 Volt ve 5 Volta ihtiya¢ duyan birim ve modullerini beslemek
Uzere Regulator iinitesine eklenmistir (Ek 14 - 17).
(Ek 63-10)

4 adet XL4005 DC/DC Cevirici (5-32V / 1.25-32V)
Robotun 6 Volta ihtiyag duyan servo motorlar1 beslemek {izere Regulator
tinitesine eklenmistir (Ek 14 - 17). Her biri 3 adet servo motoru besler.
(Ek 63-11)

1.4 Kontrol Kumandasi

Mikrokontrolct Ardunio Micro 5V (Ek 63-12)
8 bit Atmega32u4 Mikrokontrolcii temelli bir mikro denetleyici karttir.
32Kb flas, 2.5Kb SRAM, 1Kb EEPROM bellek, 16 mhz saat hizi
Mikroislemci Calisma Sicakligi : —40 ile 85°C aras1
2 Adet Kontrol ¢ubugu, Pro 3 Eksen Joystick kullanilmistir. X ve Y ekseninde 50°'lik
egim, bilkme topuzu ile Z ekseni hareketi saglanmaktadir.
Calisma Sicakligi:: -10 °C ile +80 °C
(Ek 63-13)
1 adet 16 karakter x 2 satir kapasiteli LCD ekran bulunur.
(Ek 63-14)
Wifi Moduli NRF24L01+PA+LNA SMA 2.4G Kablosuz
(Ek 63-15)
Frekans: 2.4GHz~2.5GHz
250 Kbps, 1 Mbps ve 2 Mbps kablosuz data aktarim hizi
IPX anteni ile 1000 metre mesafeye kadar haberlesme
6 Data kanal1
Calisma Sicakligi: -40 °C ile + 85 °C aras1



Ek 62 Kullanilan Ekipmanin Performans ve Dayaniklilik Degerleri (3)

Batarya 3.7V 590 mAh Li-Polymer Pil, 590 mAh degerine sahip Lityum Polimer pil
kullanilmaktadir. (EKk 63-16)
Calisma Sicakligt: -20 °C ile +60 °C
Bataryanin elektrigini 3.7V’dan 5V yiikseltmek amaciyla 1 adet 5 V
Yukseltecli Voltaj Regulatori U1V10F5 - PL-2564 kullanilmustir.
(Ek 63-17)

1.5. Kamera ve FPV Monitor

1 adet kamera kullanilmustir.
Eachine TX01 NTSC Super Mini AIO 5.8G 40CH 25MW VTX 600TVL 1/4
Cmos (Ek 63-18)
1 adet robot kopege edilmistir.
Sistem ve ¢oziiniirliigli NTSC - 600TVL
120 derece goriis agisi
Frekans: 5.8GHz 5 bant 40 kanal
Agirhik: 448 g
1 adet FPV LCD monitdr, kameradan gelen goriintiileri izlemek amaciyla Kontrol
Unitesine dahil edilmistir. (EK 63-19)
5.8G 48CH 4.3 Inch LCD 480x272 16:9 NTSC/PAL FPV Monitor
Auto Search With OSD Build-in Battery
Frekans aralig1 : 5645MHz~5945MHz
6 Bant ve 48 Kanal
Coziiniirliik : 480x272, Cergeve orani: 16:9, Video Formati: NTSC/PAL
Operating Voltage: 5V, Elektrik tiketimi: 500mA, Dahili batarya: 600mAh
Caligma siiresi: 2 saat
Ekran boyutlar1 4.3 inch LCD

1.6. Tehlikeli Gaz Tespit Modull

Mikrokontrolct Arduino Pro Mini 3.3V 8Mhz
(Ek 63-20)
8 bit Atmega328 Mikrokontrolcii temelli bir mikro denetleyici karttir.
32Kb flag, 2Kb SRAM, 1Kb EEPROM bellek, 16Mhz
Mikroislemci Calisma Sicakligi : —40 ile 105°C arasi
Karbonmonoksit gazi sensorii MQ7 (Ek 63-21)
CO (Karbonmonoksit) algilama yogunlugu: 20 — 2.000 ppm (parts per million)
CH4 (Metan) algilama yogunlugu: 200 ppm - 10.000 ppm (parts per million)



Ek 62 Kullanilan Ekipmanin Performans ve Dayaniklilik Degerleri (4)
1.7. Lidar Modulu

Mikrokontrolct Arduino Pro Mini 3.3V 8Mhz
(Ek 63-20)
8 bit Atmega328 Mikrokontrolcii temelli bir mikro denetleyici karttir.
32Kb flag, 2Kb SRAM, 1Kb EEPROM bellek, 16Mhz
Mikroislemci Calisma Sicakligi : —40 ile 105°C arasi

VL53L0X Time-of-Flight Regulatorli Mesafe Sensor
VL53L0X kizilotesi sensorii mesafe ol¢limii ~3 cm ile 200 cm arasidir.
Calisma Voltaj1 2.6 ile 5.5V arasi, Caligma akimi1 10mA, maksimum 40mA
(Ek 63-22)
Calisma Sicakligr -20°C ile +70°C arasi

12V 12mm 60 RPM Rediiktorlii Mikro DC Motor, kizil6tesi sensoriin dontisii igin
kullanilmustir. (Ek 63-23)
Calisma Voltaji: 12V
Devir: 60 Rpm/Dk
Bosta Cektigi Akim: 80mA + 40mAcZorlanma Akimi: 0.45A
Tork: 15 kg/cm Agirlik: 9.5gr

Smm Bakir Bant, Malzeme: % 99.98 CU (Bakir) iletken yapiskanlt (akrilik
yapigkanin 1siyla indiiksiyonu) Sicaklik dayanimi -10 °C ile 120 °C aras1
(Ek 63-24)

1.8.Drone Modulu
6V 30Rpm 15mm Redktorlti Dc Motor, platformun ve dronun istasyondan
cikarilmasi ve hazir hale getirilmesi i¢in kullanilir.
Calisma Voltaji: 6V
Hizi: 30 Rpm
Bosta Cektigi Akim: 300 mA, Zorlanma Akimi: 2.3A
(Ek 63-25)

1.9.Yedek Batarya Unitesi
2 adet 7.4 V 2S Lipo Batarya 1350 mAh 25C Li-Polymer Pil kullanilmistir.
Her pil 7.4V ve 1350 mAh kapasitededir.
(Ek 63-26)
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1. MG958 TDS

http://www.towerpro.com.tw/product/mg958/

Home / Servos & Parts / X-Large Servo 509+ / MG958

C€ RoHS

MG958

MG958

MG958 is best choice if you need higher torque than 15KG.

Excellent performace for RC-cars from 10 to 6-th scale truggy and monster and 30cc 60cc
airplane.

Specification:

Weight: 659

Dimensions: 40.2 x 20.1 x 36.8mm

Operating Voltage: 4.8v-6.6v

Stall Torque (4.8v): 18.0kg.cm

Stall Torque (6.6v): 20.0kg.cm

Servo case: Alloy case in the middle

Gear Type: Metal gear

Bearing: Double ball bearing

Temperature range: 0- 55deg

Operating Temperature Range: 0 ~ +55 Degree C
Operating Speed (4.8v): 0.18sec/60 degree
Operating Speed (6.0v): 0.15sec/60 degree

servo wire length: 32cm

Current draw at idle 10MA

No load operating current draw 170MA

Stall current draw 1600MA

Servo Plug: JR (Fits JR and Futaba)

servo arms &screws included and fit with Futaba servo arm
CE &RoHS approved

We have upgraded our servo gear set and shaft to aluminum 6061-T6.
It is stronger and lighter than copper.

Categories: Servos & Parts, X-Large Servo 509+



http://www.towerpro.com.tw/product/mg958/
http://www.towerpro.com.tw/
http://www.towerpro.com.tw/product-category/servos-parts/
http://www.towerpro.com.tw/product-category/servos-parts/x-large-servo/
http://www.towerpro.com.tw/product-category/servos-parts/
http://www.towerpro.com.tw/product-category/servos-parts/x-large-servo/
http://www.towerpro.com.tw/wp-content/uploads/2014/08/MG958-1B.jpg
http://www.towerpro.com.tw/wp-content/uploads/2014/08/Servo-arm-set-2.jpg
http://www.towerpro.com.tw/wp-content/uploads/2014/08/MG958-b1.jpg
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2. ABG PLA Filament

ABG Enterprise Girisim Teknolaji Darismanlik Sanayi ve Ticaret LTD STI

ABG FILAMENT PLA TDS

PHYSICAL, MECHANICAL AND THERMAL PROPERTIES

Specific Gravity ASTM D792 1,24

Molding Shrinkage ASTM D955 % 0.2-0.4

Melt Flow Rate 220 "CH1MOKg ASTM g0 min. 27

D1238

Tensile Strength @3.2mm Yield ASTMDB38 kglcm?® 590
S0mmidak.

Tensile Elongation {@3.2mm Break ASTM D638 % 4
S0mm/min.

Tensile Modulus {@3,2 mm ASTM D638  kg/cm?® 33,000
Tram/min.

Flexural Strength {f@3,2mm ASTM D790 kglem? 550
15mmimin.

Flexural Modulus {@3,2mm ASTM D790 kg/cm?® 23,000
15mm/min.

lzod Impact Strength 23°C ASTM D256 kg-cmicm 16

&.4mm Notched -30°C kg-emfcm 10

lzod Impact Strength 23°C ASTM D256 kgemicm 16

3.2mm Motched -30°C kg-cmicm 10

Rockwell Hardness R-Scale ASTM D785 75

Vical Softening Temperature | Skg, 50°C/h ASTM G 58

D1525

http://www.abgfilament.com/assets/images/PLAEN.pdf
Temin Edildigi adres:

www.direnc.net/filament-175-mm-turkuazz-pla-abg

www.direnc.net/filament-175-mm-siyah-pla-abg



http://www.direnc.net/filament-175-mm-turkuazz-pla-abg
http://www.direnc.net/filament-175-mm-siyah-pla-abg
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3. Teensy 3.5 (1)

0000909909000 900900OeSOS
= el CEerT e

https://www.robotistan.com/teensy-6328

Teensy 3.5, kii¢guk boylu ve breadboard uyumlu bir gelistirme kartidir. 32-bit ARM Cortex-M4
platformuna sahiptir. Arduino IDE'nin modifiye edilmis bir versiyonu (Teensyduino) ile kolay
bir sekilde programlama imkani sunar. Teensy 3.5, 3.2 surimunin guncellenmis ve daha
fazla igslem glict sunan strimudar.

3.5 surim, kayan nokta Unitesi (floating point unit) iceren 32-bit 120MHz ARM Cortex-M4
islemciye sahiptir. Tim dijital ve analog girisler 5V uyumludur.

Ozellikler:

120MHz ARM Cortex-M4 islemci, kayan nokta hesabi destekili
512K flag, 192K RAM, 4K EEPROM bellek
MK64FX512VMD12 mikrokontrolct (datasheet)

1 adet CANBUS portu

16 adet genel kullanim icin DMA kanall

5V toleransli giris/cikis pinleri

Arduino IDE benzeri bir program araciligi ile programlanabilse de, Teensy resmi bir
Arduino Urint degildir. Arduino ile daha 6nce yapmis oldugunuz uygulamalarin bir
¢ogu Teensy ile uyumlu sekilde galigssa da, gogu kutiphanede sorun yagsamaniz
olasidir.

Teknik Ozellikler:

62 adet giris/cikis pini (42 adedi breadboard ile kullanilabilir)
25 adet analog girig, 2 adet 13-bit ¢oztunurlikli ADC

2 adet analog ¢ikis, 12-bit ¢bztnurlukli DAC

20 adet PWM cikis

Full speed (12 Mbit/sn) destekli USB portu

100 Mbit/sn destekli Ethernet baglanti destegi

Native (4-bit SDIO) mikro SD kart destegi

12S ses cikisi, 4 kanal dijital ses giris/cikis destegi

14 adet donanimsal timer

Kriptografik hizlandirici Gnitesi

Rastgele sayi Ureteci

CRC hesaplama unitesi

6 adet seri port (2 adet FIFO ve hizli baud rate desteg@i sunar)
3 adet SPI portu (1 adedi FIFO destegi sunar)

3 adet 12C portu

Gercek zaman saati (real time clock)


https://www.robotistan.com/teensy-6328
http://www.nxp.com/files/microcontrollers/doc/ref_manual/K64P144M120SF5RM.pdf
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3. Teensy 3.5 (2)
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4. RP-L-170 Basin¢ Sensoru (1)

DFROBOT

BRVE THIE FUTURE

RP-L-170 Thin Film Pressure Sensor

SKU:SEND293

INTRODUCTION

This is a long flexible thin film pressure sensor with a length of 170mm, which can be used o
realize highly sensitive detection of pressure. The sensor is durable and designed to sense
static and dynamic pressure in 3 high respond speed. |ts advantages of recording the intensity
and frequency of force make it widely used in all kinds of applications, such as, pressure switch,
bed monitoring system, intelligent sneaker and medical device system. These sensors are also
very easy to use.

RP-L flexible pressure sensor is made of ultra-thin film of excellent mechanical property,
excellent conductive materials and nanometre pressure sensitive layers. There are thin
film and pressure sensitive layer on the upper layer of the sensor, and thin film and
conductive circuit on the lower layer. These two layers are glued together by double
sided tape. When outside pressure applies to the active area, the disconnected circuit of
the lower layer will be connected through the pressure sensitive layer of the upper layer,
by which to convert pressure into resistance. The oufput resistance decreases as
pressure increases.

RP-L-170 Dimension Diagram
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4. RP-L-170 Basin¢ Sensoru (2)
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SPECIFICATION

Thickness: 0.35mm

Trigger Force: <20g, triggered (default resistance<200k0Q)
Pressure Measuning Range: 20g~10kg or larger

Static Pressure & Dynamic Pressure Measurement (within the frequency of 10Hz)
Iniial Resistance: >10MQ

Activation Time: <0.015

Operating Temperature: -40°C~+85°C

Lifespan: =1million times

Hysteresis: +10%, (RF+-RF-)FR+, 1000g Force
Response Time: <10ms

EMI: Mot generate

EDS: Not generate

Drift: <5%, 2.5Kg Force , Static load 24H

10000
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4. RP-L-170 Basin¢ Sensort (3)

https://www.dfrobot.com/product-1843 html?search=SEN0293/5-9-19



Ek 63 Kullanilan Ekipmanin Teknik Ozellikleri

5. Gps Modiilid Neo-7m Arduino Shield Mini

Neo-7m Mini Gps Modilu Arduino ile uyumlu galismaktadir. Bilindigi Gzere GPS (Global Positioning System) bir
Kiresel Konumlama Sistemi'dir. Dlinya Gzerinde herhangi bir gériis hattinda, 4 veya daha fazla uydusu ile her

tirli hava kosullarinda yer ve zaman bilgilerini saglayan uzay tabanl uydu navigasyon sistemidir.

Arduino Shield Mini Gps Modulu Teknik Ozellikleri

Uretici Firma China

Uriin Kategorisi Arduino Shield
Calisma Gerilimi 3.3VI5V

Olcli Degerleri 17*23*33cm
Cikis Frekansi 1Hz

Cikis Baud Hizi 9600

Cikis Protokolu nmea-0183

https://www.u-blox.com/sites/default/files/products/documents/MAX7-
NEO7 HardwarelntegrationManual %28UBX-13003704%29.pdf

https://www.u-blox.com/sites/default/files/products/documents/NEO-7 DataSheet %28UBX-
13003830%29.pdf

https://www.u-blox.com/sites/default/files/products/documents/NEO-
7 ProductSummary %28UBX-13003342%29.pdf

https://www.direnc.net/neo-7m-arduino-gps-shield



https://www.u-blox.com/sites/default/files/products/documents/MAX7-NEO7_HardwareIntegrationManual_%28UBX-13003704%29.pdf
https://www.u-blox.com/sites/default/files/products/documents/MAX7-NEO7_HardwareIntegrationManual_%28UBX-13003704%29.pdf
https://www.u-blox.com/sites/default/files/products/documents/NEO-7_DataSheet_%28UBX-13003830%29.pdf
https://www.u-blox.com/sites/default/files/products/documents/NEO-7_DataSheet_%28UBX-13003830%29.pdf
https://www.u-blox.com/sites/default/files/products/documents/NEO-7_ProductSummary_%28UBX-13003342%29.pdf
https://www.u-blox.com/sites/default/files/products/documents/NEO-7_ProductSummary_%28UBX-13003342%29.pdf
https://www.direnc.net/neo-7m-arduino-gps-shield
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6. GPS Anteni Seramik Kablolu 28dB Aktif

Seramik Kablolu 28dB Yuksek Kazangh Aktif GPS Anteni

iki kademeli diistik guriltili amplifikatér ve filtre tasarimi. Bu GPS aktif anten, 28dB yiiksek kazang,
GPS aktif anten SMA figi, merkezi frekans 1575.42MHZz'dir. GPS uydu sinyalleri alinabilir. DC akim
10mA, dusik gug tiketimi.

Teknik Ozellikler

Merkezi frekans: 1575MHz
VSWR: 2: 1

Bant genisligi: £ 30 MHz
Empedans: 50 Ohm
maksimum kazang:> 3dBic 7x7cm'ye gore
Anten polarizasyonu: RHCP
Amplifikator / filtre
Amplifikatoér kazanci: 32dB
Gurultu faktord: 1.5dB

Gug tuketimi: 10mA

DC gerilimi: 3V - 5V

Gug tuketimi: 10mA
Konektor tiru: IPEX

Boyut: 28 * 28 * 8mm

Kablo uzunlugu: 5 cm

http://rfcoax.com.tw/image/ANTENNA/GPS/GPS-KR-01.pdf

https://www.motorobit.com/urun/seramik-kablolu-28db-yuksek-kazancli-aktif-gps-anteni



http://rfcoax.com.tw/image/ANTENNA/GPS/GPS-KR-01.pdf
https://www.motorobit.com/urun/seramik-kablolu-28db-yuksek-kazancli-aktif-gps-anteni
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7. NRF24L01 2.4 GHz Kablosuz Alici Verici Moddil

Nordic firmasinca gelistirilen NRF24L01 kablosuz modul, 2.4GHz frekansinda kablosuz haberlesme
yapmaniza imkan saglayan diisiik gug tliketimine sahip moduldur.

Cesitli hobi, robotik ve endustriyel projelerde siklikla kullanilabilecek 2MBps haberlesme hizina
sahip olup, SPI arabirimini destekler.

FRz4 1, &mn

6ND uCClTI] = B0

CE  CONIOY () 0
e 0o

sck mosjO) O D[ICl

MISO IRG | =J

e—32,97515 (mm)—>

Ozellikleri:

2.4GHz bandinda yayin yapabilir.

250K Bps, 1MBps ve 2MBps gibi hizlarda haberlesme hizi secilebilir.
Geligsmis ShockBurst™ hizlandirma protokoliinii desteklemektedir.
Ultra diisiik guc tuketimi

Calisma Voltaji: 1.9-3.6V

10 Portlar1 Calisma Voltaji:0-3.3V/5V

Verici Sinyal Gucu: +7 dB

Alic1 Hassasiyeti < 90dB

Haberlesme Mesafesi: Ac¢ik Alanda 250m

Boyutlari: 15x29mm

Dokimanlar:

Kart sematigi icin tiklayiniz.

NRF24L01 datasheeti icin tiklayiniz.

Arduino Playground-NRF24L01 sayfasina gitmek icin tiklayiniz.
Ornek Arduino programi icin tiklayiniz.

https://www.sparkfun.com/datasheets/Components/SMD/nRF24L01Pluss Preliminary Product Sp

<

e

ecification vl 0.pdf

http://dInmh9ip6v2uc.cloudfront.net/datasheets/Wireless/Nordic/nRF24L01-Chip-v12.pdf

https://www.robotistan.com/wireless-nrf24101-24ghz-transceiver-modul-24ghz-alici-verici-modul-1

15.20051 <{mm)


http://dlnmh9ip6v2uc.cloudfront.net/datasheets/Wireless/Nordic/nRF24L01-Chip-v12.pdf
https://www.sparkfun.com/datasheets/Components/SMD/nRF24L01Pluss_Preliminary_Product_Specification_v1_0.pdf
http://playground.arduino.cc/InterfacingWithHardware/Nrf24L01
http://www.instructables.com/id/Wireless-Remote-Using-24-Ghz-NRF24L01-Simple-Tutor/
https://www.sparkfun.com/datasheets/Components/SMD/nRF24L01Pluss_Preliminary_Product_Specification_v1_0.pdf
https://www.sparkfun.com/datasheets/Components/SMD/nRF24L01Pluss_Preliminary_Product_Specification_v1_0.pdf
http://dlnmh9ip6v2uc.cloudfront.net/datasheets/Wireless/Nordic/nRF24L01-Chip-v12.pdf
https://www.robotistan.com/wireless-nrf24l01-24ghz-transceiver-modul-24ghz-alici-verici-modul-1
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8. MPU6050 6 Eksen lvme ve Gyro Sensdrii gy-521

MPU-6050 cesitli hobi, multicopter ve robotik projelerinde siklikli kullanilan tizerinde 3
eksenli bir gyro ve 3 eksenli bir acisal ivme olcer bulunduran 6 eksenli bir IMU sensor
kartidir.

Kart lizerinde voltaj regulatorii bulundugundan 3 ile 5 V aras1 bir besleme voltaji ile
calistinlabilir. ivme dlcer ve gyro cikislarinin her ikisi de ayr kanallardan 12C cikisi
vermektedir. Her eksende 16 bitlik bir cozunurlukle ¢ikis verebilmektedir.

Pinler arasi bosluk standart olarak ayarlandigi icin breadboard veya farkli devre kartlarinda
rahatlikla kullanlabilir.

Ozellikleri:

Calisma gerilimi: 3-5V
Gyro olciim araligi: + 250 500 1000 2000 ° /s
Acisal ivme oOlcer olcim araligi: +2+4+8+16g
iletisim: Standart 12C

Faydal Bilgiler:

MPU-6050 Sensor Datasheeti icin Tiklayiniz
http://diInmh9ip6v2uc.cloudfront.net/datasheets/Components/General%20I1C/PS-MPU-6000A. pdf

https://www.fldepo.com/MPU6050-6-Eksen-lvme-ve-Gyro-Sensoru-gy-521,PR-293.html



http://dlnmh9ip6v2uc.cloudfront.net/datasheets/Components/General%20IC/PS-MPU-6000A.pdf
http://dlnmh9ip6v2uc.cloudfront.net/datasheets/Components/General%20IC/PS-MPU-6000A.pdf
https://www.f1depo.com/MPU6050-6-Eksen-Ivme-ve-Gyro-Sensoru-gy-521,PR-293.html
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9. Li-Polymer Pil 7.4V 251P 2000 mAh (30C) - Soketli

7.4V 2S1P 2000 mAh (30C) Li-Polymer Pil - Soketli

7.4V 2S1P 2000 mAh (30C) Li-Polymer Pil, 2000mah degerine sahip bu model li-
polimer modeldir.

7.4V 2S1P 2000 mAh (30C) Li-Polymer Pil - Teknik Ozellikler

Kimya: Li-Po, Lityum Polimer, Lithium Polymer
Hicre Modeli: PX2000HP

Voltaj: 7.4V

Kapasite: 2000 mAh

Agirlik: 112 gr

Boyut: 18 mm x 35 mm x 90 mm

https://www.direnc.net/74v-2s1p-2000-mah-30c-li-polymer-pil-soketli



https://www.direnc.net/74v-2s1p-2000-mah-30c-li-polymer-pil-soketli
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10. LM2596 Ayarlanabilir Voltaj Dusuricu Gu¢ Modula
(4-35V Girig - 1-30V Cikis)

Arduino Uyumlu Voltaj Regulatori -

LM2596 Ayarlanabilir DC-DC Cevirici ile 4V DC - 35V DC arasi girig gerilimlerini 1.23V
DC - 30 VDC araliginda reglle edebilirsiniz. Uzerinde bulunan trimpot aracilidi ile ¢ikis
gerilimini isteginize gore ayarlayabilirsiniz. Kiguk boyutlari ile olduk¢a kullanigli olan bu
moddul tzerinde LM2596 reglile entegresi bulundurur. Devre 3A DC' ye kadar olan akimi
tasiyabilir. 30 mV'luk ufak bir sapma payi ise diger DC-DC konvertdrlere gore buyik bir
avantaj saglar.

DIKKAT: Uriin voltaj diisiiriicii oldugundan gikis gerilimi giris geriliminden fazla olamaz.
30V giris baglarsaniz 0-30V araliginda istediginiz gerilime ayarlayabilirsiniz. Ancak girise
12V baglarsaniz ¢ikigi 0-12V aralijinda ayarlayabilirsiniz.

LM2596 Voltaj Diisiiriicii Ayarlanabilir Gii¢ Modiilii Teknik Ozellikleri

e Modiil 6zelligi: Yalitimsiz buck

e Dizeltme modu: Senkronize olmayan diizeltme

e Boyutu: 48 * 23 * 14mm (Uzunluk * Genislik * Yiikseklik)
e Tip: LM2596 Ayarlanabilir Gili¢ Kaynagi Modiili
e Giris Voltaji: DC 4V-35V

e Cikis Voltaji: DC 1.23V-30V

e Cikis Akimi: 3A (Maksimum)

e Doniisiim Verimliligi:% 92 (En Yiiksek)

e Cikis Dalgalanma: 30mv (Maksimum)

e Anahtarlama Frekansi: 150KHz

e Yuk regulasyonu:% 0,5

e \oltaj regilasyonu:% 2,5

e Caligsma sicakligi: -40 degress +85 degress

https://www.direnc.net/Im2596-power-suplay-modul



https://www.direnc.net/china
https://www.direnc.net/lm2596-power-suplay-modul
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11. XL4005 5-32V / 1.25-32V DC/DC Konvertdr

XL4005 DC/DC Konvertor dilediginiz degerdeki DC gerilimi elde etmenizi saglar. Bu
DC/DC donusturucu ile 1.25V-32V araliginda gerilim degeri elde edilebilir.
XL4005 5-32V DC/DC Konvertor Teknik Ozellikleri

Uretici Firma China

Uriin Kategorisi Elektronik Kartlar ve Modililler

Girig Gerilimi 5V-32V

Cikis Gerilimi 1.25V-32V

Cikis Akimi 0-5A

Cikis Gucl 75W

Calisma Sicaklik Arahgi -40°C ~ +85°C

Calisma Frekansi 180KHz .
Olcu Bilgileri(L*W*H) 43*21*14mm )

XL4005 5-32V DC/DC Konvertdor Datasheet
https://pdf.direnc.net/upload/x|4005-5-32v-125-32v-dc-dc-konvertor-datasheet.pdf

https://www.direnc.net/xl4005-5-32v-125-32v-dc-dc-konvertor



https://pdf.direnc.net/upload/xl4005-5-32v-125-32v-dc-dc-konvertor-datasheet.pdf
https://pdf.direnc.net/upload/xl4005-5-32v-125-32v-dc-dc-konvertor-datasheet.pdf
https://www.direnc.net/xl4005-5-32v-125-32v-dc-dc-konvertor
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12. Arduino Micro (1)

Arduino Micro'nun son versiyonunun klonudur. Uriin igeriginde ayrici bilgisayar baglantisi
icin Usb kablo bulunmaktadir.

Uriin fcerigi:
Arduino Micro (Klon)
Mikro Usb Kablo
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[=E
PBL — PONTL CONTROL
B3 — PCINT3 DO
R PORT PIN
3 PIN FUNCTION
ICSP DIGITAL PIN
PB2 |— PCINTZ | POl O Gerena informnation
GND A oy Acteesion
[
E—— ® uD
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e o Hpmm- o oo o PR Y (o5 oo |- |
- O~ re oA | ocic e | poir |

.—E—E—( [0

O —El— oc1a ST Ponts - oces |
Coar | T ]

" [ Mpy INT6 ANO
R

Absolute maz per pin 40mA B B0 wo { ocos

& Teccomended 40mh NOTUSED { ! = } ) rocnboaraputiups
Absolute max 200mA .

© el — ]
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Teinselegetote st iopny ©
PCINT3 PDO PB3 11
.
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E3 780 —{ PCNTO EN.
13FEB 2013 ® PD5 — CT5 ACKL

ver 1rev 0 - 1022013

Temin Edildigi adres :
https://www.robotistan.com/arduino-micro-klon



https://www.robotistan.com/arduino-micro-klon
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12. Arduino Micro (2)

Arduino Micro; Atmega32u4 temelli bir mikrodenetleyici kartidir. Uzerinde 20 adet dijital giris/cikis
pini (7 tanesi PWM c¢ikisi, 12 tanesi analog giris olarak kullanilabilir), 16Mhz kristal, mikro usb
soketi, ICSP konektoril ve reset tusu bulundurmaktadir.

Micro'yu diger bir ¢ok arduino modelinden ayiran en buytk 6zellik; Atmega32u4 lizerinde dahili usb
haberlesme 6zelliginin olmasidir. Bu sekilde 16u2 gibi ikinci bir usb-seri dontstiirticti islemcisine
gerek yoktur. Bu sayede sanal com portun (CDC) disinda micro bilgisayara mouse, klavye gibi
baglanarak kullanilabilir.

Teknik Ozellikler:

Mikrodenetleyici ATmega32u4

Calisma Gerilimi 5V

Girig Gerilimi (6nerilen) 7-12V

Girig Gerilimi (limit) 6-20V

Dijital I/0 Pinleri 20 (7 tanesi PWM ¢ikisi, 12 tanesi analog giris)
Analog Giris Pinleri 12

Her I1/O igin Akim 40 mA

3.3V Cikis igin Akim 50 mA

Flash Hafiza 32 KB (ATmega32u4) 4 KB kadar1 bootloader tarafindan kullanilmaktadir
SRAM 2.5 KB (ATmega32u4)

EEPROM 1 KB (ATmega32u4)

Saat Hiz1 16 MHz

Uzunluk 48 mm

Geniglik 18 mm

Agirlik 13 g

Gug:

Arduino Micro gucunii usb tzerinden veya harici gii¢ kaynagindan alabilir. Harici gli¢ kaynagi AC-DC
adaptor olabilecegi gibi bataryada olabilir. Adaptér ve batarya kart Gzerindeki GND ve Vin pinleri
Uzerinden baglanabilir.

Kartin ¢alismast igin stirekli olarak usb'nin bagli olmasi sart degildir. Kart sadece adaptor veya batarya
ile calistirilabilir. Bu sayede Kkart bilgisayardan bagimsiz olarak calistirilabilir.

Harici guc kaynagi olarak 6-20V arasi kullanilabilir. Ancak bu degerler limit degerleridir. Kart icin
onerilen harici besleme 7-12V arasidir. Glnku kart Gzerinde bulunan regilatér 7V altindaki degerlerde
stabil ¢alismayabilir. 12V Ustiindeki degerlerde de asir1 1siabilir.

Micro kartinin Gzerindeki mikrodenetleyicinin ¢alisma gerilimi 5V'dur. Vin pini veya glc¢ soketi
tizerinden verilen 7-12V arasi gerilim kart (izerinde bulunan voltaj regllatori ile 5V'a diisiiriilerek karta
dagilir.

Gug pinleri asagidaki gibidir:

VI: Harici gu¢ kaynagi kullanilirken 7-12V arasi gerilim giris pini.

5V: Bu pin regulatérden ¢ikan 5V ¢ikisi verir. Eger kart sadece usb (5V) Uzerinden cgaligiyor
ise usb Uzerinden gelen 5V dogrudan bu pin Uzerinden ¢ikis olarak verilir. Eger karta gui¢ Vin
(7-12V) veya gug soketi (7-12V) Uzerinden veriliyorsa regulatérden ¢ikan 5V dogrudan bu pin
tzerinden ¢ikis olarak verilir.

3V3: Kart izerinde bulunan 3.3V regiilatorii ¢ikis pinidir. Maks. 50mA ¢ikig verebilir.

GND: Toprak pinleridir.

Hafiza:

Atmega32u4 32 KB'llk flash bellege sahiptir (4 KB kadar1 bootloader tarafindan
kullanilmaktadir). 2.5 KB SRAM ve 1 KB EEPROM'u bulunmaktadir.
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12. Arduino Micro (3)

Giris ve Cikis:

Micro Uzerindeki 20 adet dijital pinin hepsi giris veya c¢ikis olarak kullanilabilir. Bu pinlerin
tamaminin lojik seviyesi 5V'dur. Her pin maks. 40mA giris ve ¢ikis akimi ile ¢alisir. Ek olarak,
bazi pinlerin farkli 6zellikleri bulunmaktadir. Ozel pinler agagida belirtildigi gibidir.

Seri Haberlesme, 0 (RX) ve 1 (TX): TTL Seri veri alip (RX), vermek (TX) icin kullanilir. Dikkat
edilmesi gereken nokta, Serial sinifi micro Gzerindeki USB (CDC) haberlesmesinde kullanilir. Pin O ve
1 pinleri Gzerindeki seri haberlesme icin Seriall sinifi kullanilmalidir.

Harici Kesme, 3 (interrupt 0), 2 (interrupt 1), 0 (interrupt 2), 1 (interrupt 3), 7 (interrupt 4): Bu
pinler yukselen kenar, diisen kenar veya degisiklik kesmesi pinleri olarak kullanilabilir. Ayrintili bilgi
icin attachInterrupt() fonksiyon sayfasini inceleyebilirsiniz.

PWM, 3,5,6,9,10,11 ve 13: 8-bit ¢coziinurlikte PWM c¢ikis pinleri olarak kullanilabilir.

SPI, ICSP Header'i Uzerinde: Bu pinler SPI haberlesmesi icin kullanilir. Dikkat edilmesi gereken
nokta ICSP header't Uzerindeki SPI pinleri kart (izerindeki baska hicbir pine bagli degildir. Yani
uno'daki gibi bu pinler 10,11,12 ve 13. pinlere bagl degildir. Eger SPI haberlesmesi yapan bir shied
kullanacaksaniz, bu shield tGzerinde 3x2 pinlik ICSP header't olmas1 gerekiyor. Yoksa bu shield micro
ile kullanilamaz.

LED, 13: Micro Uzerinden 13. pine bagh olan dahili bir led bulunmaktadir. Pin HIGH
yapildidinda led yanacak, LOW yapildijinda led s6necektir.

Analog, AO-A5 ve A6-A11(ayni zamanda 4,6,8,9,10 ve 12. dijital pinler): Micro 12 tane 10-
bit ¢dézunurligunde analog giris pinine sahiptir. Bu pinlerden A0-A5 arasinda olanlar uno'da
oldugu gibi analog pin kismindadir. A6-A11 arasindakiler ise dijital pin kismindadir ve sirasiyla
dijital 4,6,8,9,10 ve 12. pinlere baghdir. Bu pinler kartin altinda belirtiimektedir. Tim analog
pinler dijital giris ve ¢ikis icinde kullanilabilir. Pinlerin dl¢im arahdi 0-5V'dur. AREF pini ve
analogReference() foksiyonu kullanilarak alt limit yikseltilip, Ust limit dusdrulebilir.

12C, 2 veya SDA pini ve 3 veya SCL pini: Bu pinler 12C haberlesmesi i¢in kullanilir. Bu pinler uno
uzerinde A4 ve A5 pinlerine bagliydi. Micro da ise pin 2 ve 3'e baglidir.

AREF: Analog giris igin referans pini.

Reset: Mikrodenetleyici resetlenmek istendiginde bu pin LOW yapilir. Reset islemi kart Gzerinde
bulunan Reset Butonu ile de yapilabilir.

=% e
Ef_ g =] 5 §
-2 3 = -
G s o (S me -0z
T2 —Z-20Ew S -
o F O m = w
2522530 0xX0®
Z02020:020:07040:0:0°0;0%0*0-0:00} |
Rt = £
| : |:[ Ea uﬂ
a Hla b
mlg Arduino™ |
MICRO
! 8 o I:I O[O0
= w
Ed arduina.ee — ulo ? O
1020:0:0:020:0:020:0:0:0:07020:0:0} |
L > >> > PP P + 0 O @
L,_;U:\—xmwim mmz{—:go
< m =< tn o = W =
M m o
_'

Arduino micro ile Atmega32u4 arasindaki pin haritalamas: sayfayini inceleyebilirsiniz.


http://www.arduino.cc/en/Reference/AttachInterrupt
http://www.arduino.cc/en/Hacking/PinMapping32u4
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12. Arduino Micro (4)

Haberlesme:

Arduino Micro'nun bilgisayarla, baska bir arduino veya mikrodenetleyici ile haberlesmesi i¢in birkac
farkli secenek vardir. Atmega32u4, 0 (RX) ve 1 (TX) pinleri tzerinden UART TTL (5V) seri
haberlesme imkani sunar. 32u4 usb Uzerinden bilgisayara baglanarak sanal bir com port acar ve
serial (CDC) haberlesme yapmaya imkan saglar. Arduino bilgisayar programi icerisinde
barindirdid1 seri monitér ile arduino ile bilgisayar arasinda text temelli bilgilerin génderilip
alinmasini saglar. Micro ile bilgisayar arasinda usb tizerinden haberlesme oldugu zaman kart
Uzerinde bulunan RX ve TX ledleri yanacaktir.

Micro Uzerinde donanimsal olarak bir adet seri port bulunmaktadir. Ancak SoftwareSerial
kitlphanesi ile bu sayi yazilimsal olarak arttirilabilir.

Atmega32u4 ayni sekilde 12C ve SPI portlari da saglamaktadir. Arduino bilgisayar programu ile
gelen Wire kuttphanesi 12C  kullanimini, SPI - kituphanesi de SPI haberlesmesini saglamak icin
kullanilir.

Micro bilgisayara mouse, klavye gibi tanitilabilir ve Keyboard and Mouse siniflar1 ile kullanilabilir.

Programlama:

Arduino Micro karti Arduino bilgisayar programi (Arduino IDE) ile programlanir. Programda
Tools > Board sekmesi altinda Arduino Micro'yu secip programlamaya baslayabilirsiniz.
Ayrintili bilgi icin referans ve temel fonksiyonlar sayfasini inceleyebilirsiniz. Arduino Micro
tzerindeki Atmega32u4 Uzerine bootloader denilen 6zel bir yazilim yukli gelir. Bu sayede karti
programlarken ekstra bir programlayici kullanmaniza gerek yoktur.Haberlesme orjinal
AVR109 protokolu ile saglanir.

Bootloader yazilimi bypass edilerek kart dodrudan mikrodenetleyicinin ICSP header'i
Uzerinden ISP programlayici ile programlanabilir (Referans).

USB Asir1 Akim Korumasi:

Arduino Micro Uzerinde bulunan resetlenebilir sigorta bilgisayarin usb portunu kisa
devrelerden veya asiri akim tiketimi durumlarindan korumaktadir. Kart bilgisayar usb portu
tzerinden 500mA'den fazla akim c¢ektiginde kart otomatik olarak usb'den aldigi guicii koruma
amacilyla kesmektedir. Fazla akim durumu veya kisa devre ortadan kaldirildiginda sigorta
normal konuma doner ve tekrar baglanti kurulur.

Dokumanlar:

Atmega32u4 Datasheet

Surucu Yukleme Dokiimant (Windows)
Kart Sematigi

Eagle PCB Cizim Dosyalari

Arduino Yazilimi (Arduino IDE)
Arduino Sayfasi

Mikroislemci Calisma Sicakligr : —40 ile 85°C arast

https://ww1.microchip.com/downloads/en/DeviceDoc/Atmel-7766-8-bit-AVR-ATmegalb6U4-
32U4 Datasheet.pdf



http://www.arduino.cc/en/Reference/SoftwareSerial
http://www.arduino.cc/en/Reference/SoftwareSerial
http://www.arduino.cc/en/Reference/Wire
http://www.arduino.cc/en/Reference/SPI
http://www.arduino.cc/en/Reference/MouseKeyboard
http://www.arduino.cc/en/Main/Software
http://www.arduino.cc/en/Reference/HomePage
http://www.arduino.cc/en/Tutorial/HomePage
http://www.arduino.cc/en/Hacking/Bootloader?from=Tutorial.Bootloader
https://www.robotistan.com/USBtinyISP-AVR-Programlayici-Karti-Arduino-Bootloader-Programlayici,PR-2123.html
http://www.arduino.cc/en/Hacking/Programmer
http://www.atmel.com/devices/atmega32u4.aspx
http://wiki.robotistan.com/images/0/06/Arduino_Driver.pdf
http://www.arduino.cc/en/uploads/Main/arduino-micro-schematic.pdf
http://www.arduino.cc/en/uploads/Main/arduino-micro-reference-design.zip
http://www.arduino.cc/en/Main/Software
http://www.arduino.cc/en/Main/ArduinoBoardMicro
https://ww1.microchip.com/downloads/en/DeviceDoc/Atmel-7766-8-bit-AVR-ATmega16U4-32U4_Datasheet.pdf
https://ww1.microchip.com/downloads/en/DeviceDoc/Atmel-7766-8-bit-AVR-ATmega16U4-32U4_Datasheet.pdf
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13. Pro 3 Eksen Joystick (Butonsuz)

Y Axis potentiometers
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X ve Y ekseninde 502'lik egim imkani sunan iki ekseni ve twist topuzu ile ti¢lincl eksen
hareketini saglayabileceginiz bu joystick cesitli robotik ve endistriyel projelerde ve kumanda
sistemlerinde kullanilabilen bir Grinddr. Joystick tGzerindeki potansiyometreler 5K'lik olup,
serbest birakildigi zaman orta noktaya gelecek sekildedir.

https://module-center.com/administrator/files/UploadFile/JH-D300X-R4.pdf

https://www.motorobit.com/urun/pro-3-eksen-joystick-butonsuz

https://www.superdroidrobots.com/shop/item.aspx/analog-3-axis-joystick/1263/

Features and Specifications:

e Resistance: 5k ohms

e Resistance Tolerance: 5%

e Independent Linearity Tolerance: 1%

e Resolution: Infinity

e« XandY Axis Rotational Angle: 50 degrees

e Operating Torque: 440gf

« Rotational life expectancy: 500,000 times

e Operating Temperature: -10 deg Cto 80 deg C


https://module-center.com/administrator/files/UploadFile/JH-D300X-R4.pdf
https://www.motorobit.com/urun/pro-3-eksen-joystick-butonsuz
https://www.superdroidrobots.com/shop/item.aspx/analog-3-axis-joystick/1263/
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14. LCD Ekran 2x16 Sol Ust Mavi - Qapass

16 karakter goruntuleyebilen 2 satir
Karakter buyuklugu 5x8 piksel

8-bit ve 4-bit modda calisabilir

Sonradan tanimli karakterleri de gdésterebilir

ST7066 kontrolct bulunur.

VDD
V5S
Vo COM LCD PANEL
RS LCD

R/"N
E CONTROLLER j ‘ T T -

- AND
DBG—UBH<:_ DRIVER SEG LCD

DRIVER

T — LED BKL

https://components101.com/16x2-lcd-pinout-datasheet

https://www.sparkfun.com/datasheets/LCD/ADM1602K-NSW-FBS-3.3v.pdf

file:///E:/T%C3%BCbitak%202020/Proje%20D%C3%B6k%C3%BCman%C4%B1/Destek%20Dokumanla
r/ST7066.PDF

https://www.direnc.net/2x16-lcd-display-sol-ust-mavi-gapass



https://components101.com/16x2-lcd-pinout-datasheet
https://www.sparkfun.com/datasheets/LCD/ADM1602K-NSW-FBS-3.3v.pdf
file:///E:/TÃ¼bitak%202020/Proje%20DÃ¶kÃ¼manÄ±/Destek%20Dokumanlar/ST7066.PDF
file:///E:/TÃ¼bitak%202020/Proje%20DÃ¶kÃ¼manÄ±/Destek%20Dokumanlar/ST7066.PDF
https://www.direnc.net/2x16-lcd-display-sol-ust-mavi-qapass
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15. Kablosuz Wifi Moddl
NRF24L01+PA+LNA SMA 2.4G

1 km Uzun Mesafe

NRF24L01+PA+LNA SMA 2.4G Kablosuz Modul

NRF24L01+ modulu ile dahili gu¢ amfisi ve IPX anteni ile agik alanda 1000 metre
mesafeye kadar haberlesme yapmaniz mimkindur.

MCU/ARM/PIC/AVR/STM32 sistemlerinizle birlikte kullanabilirsiniz.
Ozellikler:

Frekans: 2.4GHz~2.5GHz

Calisma voltaji : 3 ~ 3.6V Max

Akim : 115mA

Coklu Frekans: 125 frequency

Data alimi i¢in 6 kanala kadar destek.

https://www.robotshop.com/media/files/pdf/datasheet-wir020.pdf

https://www.cakirelektronik.com/urun/nrf24101-pa-lna-sma-2-4g-kablosuz-modul

https://www.sparkfun.com/datasheets/Components/nRF24L01 prelim prod spec 1
2.pdf

https://www.roboshop.com.tr/NRF24L01-PA-LNA-SMA-kablosuz-wifi-modul-uzun-mesafe



https://www.robotshop.com/media/files/pdf/datasheet-wir020.pdf
https://www.cakirelektronik.com/urun/nrf24l01-pa-lna-sma-2-4g-kablosuz-modul
https://www.sparkfun.com/datasheets/Components/nRF24L01_prelim_prod_spec_1_2.pdf
https://www.sparkfun.com/datasheets/Components/nRF24L01_prelim_prod_spec_1_2.pdf
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16. 3.7V 590 mAh Li-Polymer Pil

R e

Pa‘WER-qu

A ' 3\ PX523040) Lithium Pg!’ymer

8
~ <Rechargeable Li-ion / Polymer—

Caution:

Do not short-circuit %
Do not disassemble

May explode if disposed of in fire

Made in China / 1904

900.869.503.040 &

3.7V 590 mAh Li-Polymer Pil

3.7V 590 mAh Li-Polymer Pil, 590 mAh dederine sahip Lityum Polimer
pil cesitlerindendir.

3.7V 590 mAh Li-Polymer Pil - Teknik Ozellikleri

Uretici Firma Power-Xtra

Uriin Kategorisi Li-po Pil

Kimya Li-polimer, lityum polimer, lithium polymer
Voltaj 3.7V

Kapasite 590 mAh

Boyut 5.2mm x 30.0mm x 40.0mm

https://www.birikimpilleri.net/Resim/900869503040 1.pdf
https://www.direnc.net/37v-590-mah-li-polymer-pil



https://www.birikimpilleri.net/Resim/900869503040_1.pdf
https://www.direnc.net/37v-590-mah-li-polymer-pil
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17. Yukseltecli Voltaj Regulatora 5V U1V10F5 - PL-2564

Bu kigik yikseltici regiilator karti 0.5V'a kadar olan dsiik voltajlari 5V'a yikseltmek icin kullanilir. Bir
alkalin pil veya gesitli dtisik voltaj ¢ikish glic kaynaklarini 5V'a yikselterek cesitli devre ve projelerde
kullanilabilir. 1.2A'e kadar akim verebilir.

Marka / Mensei: Pololu
Calisma Voltaji : 0.5V-5V

%4 dogrulukla 5V gikigi
Boyutlari : 9x11.5x2.5mm
Agirhg : 0.6g

https://www.robotistan.com/5v-yukseltecli-voltaj-regulatoru-ncp1402-5v-boost-regulator-ncp1402-
pl

Pololu 5V Step-Up Voltage Regulator U1V10F5

https://www.pololu.com/product/2564/specs

This tiny (0.35"x0.45") U1V10F5 switching step-up (or boost) voltage regulator efficiently

generates 5 V from input voltages as low as 0.5 V. Unlike most boost regulators, the U1V10F5
automatically switches to a linear down-regulation mode when the input voltage exceeds the output.
The pins have a 0.1" spacing, making this board compatible with standard solderless breadboards
and perfboards.

Dimensions
Size: 0.35” x 0.45" x 0.1"%
Weight: 0.4g!

General specifications

Minimum operating voltage: 05V
Maximum operating voltage: 55V
Maximum input current: 1.2 A?
Output voltage: 5V
Reverse voltage protection?: N

Maximum quiescent current: 1 mA3


https://www.robotistan.com/5v-yukseltecli-voltaj-regulatoru-ncp1402-5v-boost-regulator-ncp1402-pl
https://www.robotistan.com/5v-yukseltecli-voltaj-regulatoru-ncp1402-5v-boost-regulator-ncp1402-pl
https://www.pololu.com/product/2564/specs
https://www.pololu.com/product/2564/specs#note1
https://www.pololu.com/product/2564/specs#note1
https://www.pololu.com/product/2564/specs#note2
https://www.pololu.com/product/2564/specs#note3
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18. Kamera FPV Transmitter Eachine TX01AIO 5.8G
40CH 25MW VTX

(1)

&N EQEHINE

https://www.eachine.com/Eachine-TX01-Super-Mini-AlO-5 8G-40CH-25MW-VTX-600TVL-1-or-
4-Cmos-FPV-Transmitter-p-418.html

7

Eachine TX01 Super Mini AlO 5.8G 40CH 25MW VTX
600TVL 1/4 Cmos FPV Transmitter

Specification:

Item name: TX01 AIO FPV VTX Camera
Output power: 25mwW

Input power: 3.3-5V

Current consumption: 3.3-5V, 200mA (type)
Camera resolution: 600TVL

Video system: NTSC

Mini illumination: 1 lux

Field of view: 120 degree viewing angle
Antenna dimensions: 22x29mm diameter
Antenna: 4 lobe right hand circular polarized
Frequency: 5.8GHz 5 bands 40 channel
Size: 20x13x6mm

Weight: 4.48¢g


https://www.eachine.com/Eachine-TX01-Super-Mini-AIO-5_8G-40CH-25MW-VTX-600TVL-1-or-4-Cmos-FPV-Transmitter-p-418.html
https://www.eachine.com/Eachine-TX01-Super-Mini-AIO-5_8G-40CH-25MW-VTX-600TVL-1-or-4-Cmos-FPV-Transmitter-p-418.html
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18. Kamera FPV Transmitter Eachine TX01AIO 5.8G
40CH 25MW VTX

(2)

Feature:

Super mini size and light weight

Power failure memory, remember the frequency channel after powering off
Nickel-plated 4 Leaf Antenna

Five bands 40 channels with Raceband, show on LED Digital Display

Five bands 40 channels with Raceband,
Show on LED Digital Display

CH CH
FR CH1 CH2 CH3 CH4 | CHS CH6 CH7 CH8
FR1(A) | 5865M | 5845M | 5825M | 5805M | 5785M | 5765M | 5745M | 5725M
FR2(b) | 5733M | s5752M | 5771M | s790M | 5809M | 5828M | 5847M | 5866M
FR | FR3(E) | 5705M | 5685M | 5665M | 5645M | 5885M | 5905M | 5925M | 5945M
FR4(F) | 5740M | 5760M | 5780M | 5800M | 5820M | 5840M | 5860M | 5880M
FR5(r) | 5658M | 5695M | 5732M | 5769M | 5806M | 5843M | 5880M | 5917M

https://tr.banggood.com/Eachine-TX01-NTSC-Super-Mini-AlO-5 8G-40CH-25MW-VTX-600TVL-
1-or-4-Cmos-FPV-Camera-p-1088374.html?rmmds=myorder&cur warehouse=CN

Marka adi: Eachine

Item name: TX01 AIO FPV VTX Camera
Cikis guca: 25mwW

Input power: 3.3-5V

Akim tiketimi: 3.3-5V, 200mA (tip)
Camera resolution: 600TVL

Video sistemi: NTSC

Mini illumination: 1 lux

Gorls alani: 120 derece gorus agisi
Antenna dimensions: 22x29mm diameter
Anten: 4 lob sagdan dairesel polarize
Frequency: 5.8GHz 5 bands 40 channel
Boyut: 20x13x6mm

Agirlik: 4.48 g

Ozellik:

SiUper mini Numara ve hafif

Power failure memory, remember the frequency channel after powering off
Nikel kaplama 4 Yaprak Anten

Five bands 40 channels with Raceband, show on LED Digital Display


https://tr.banggood.com/Eachine-TX01-NTSC-Super-Mini-AIO-5_8G-40CH-25MW-VTX-600TVL-1-or-4-Cmos-FPV-Camera-p-1088374.html?rmmds=myorder&cur_warehouse=CN
https://tr.banggood.com/Eachine-TX01-NTSC-Super-Mini-AIO-5_8G-40CH-25MW-VTX-600TVL-1-or-4-Cmos-FPV-Camera-p-1088374.html?rmmds=myorder&cur_warehouse=CN
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18. Kamera FPV Transmitter Eachine TX01AIO 5.8G 40CH
25MW VTX

(3)

$SHEQQINE

PRODUCT
| SPECIFICATION
Frequency and channel frequency table: EAC H I N E TXO 1
FR—CH| cH1 | cH2 | cHa | cHa | cH5 | CHe | cH7 [ cHB | S
ERTRdRAA 2 | Super Mini 5.8GHz 40CH FPV Transmitter
::23/,:::: : :.733"'575“ e m.;::::: +600TVL FPV Camera+Four leaf antenna
1Band F snouis...... 57
r |s695M|5732M |57 ™
l
A
25mW
www.eachine.com
Product Instruction
FHEAGINE | Manual
PRODUCT PRODUCT
. SPECIFICATION - SPECIFICATION
Operation instruction:
Output power: 25mW
Four Jeaf- Input power: 3.2-5V

Button

Clover antenna K/

Camera

LED display ——— o

GND
32-5V

|

Super Mini 5.8GHz 40CH FPV Transmitter
+600TVL FPV Camera +Four leaf antenna

25mwW

Current consumption:3.2V-5V,250mA(type)

Camera resolution: 600TVL

Video system: PAL

Mini illumination: 1 lux

Field of view: 120°viewing angle

Antenna dimensions: 22mm X 29mm diameter

Antenna: 4 lobe right hand circular polarized

Frequency: 5.8GHz 5 bands 40 channels,
with Raceband: 5658-5917MHz

Size: 18.7*13mm(L*W)

Weight: 4.3g

Specification and Parameters:

1. Three adjustable gears, on/off switch, CH, FR.
automatically cycle display three gears on LED after
power on,

2. Short press button to adjust "CH", 1-8 adjustable.

3. Press and hold button 2s , transfer to FR, A, b, E, F,
adjustable, then short press button to adjust FR.

4, Press and hold button 5s to adjust on/off , "0" and "="
adjustable, short press button to adjust, "0" stands for
"off*, and "="stands for "on".
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19. FPV Monitor

5.8G 48CH 4.3 Inch LCD 480x272 16:9 NTSC/PAL FPV Monitor Auto
Search With OSD Build-in Battery

Description:

Item Name: FPV Monitor

Frequency Range: 5645MHz~5945MHz
Channel: 48

Screen Size: 4.3"

Resolution: 480x272

Aspect Ratio: 16:9

Brightness: 500cd/m

Video Format: NTSC/PAL

Operating Voltage: 5V

Power Consumption: 500mA

Built-in Battery: 600mAnh (if you receive a 210mAh battery, please contact us, we will resend you
a 600mAnh battery)

Working Time: 2 Hours

Sensitivity: -90dBm

Working Status OSD Display: Battery indicator, Channel not working
One Key Search Frequency: Yes, Button control

Support Language: Chinese,English,Russian,Spanish,Germany

Features:

Small, light weight, durable.

4.3 inch LCD wireless FPV monitor.

6 frequency bands and total 48 channels.

One key to automatic signal search,simple operation.
Built-in battery, easy to carry and outdoor use.

With battery and channel work status OSD display.
High definition and high receiving sensitivity.

https://www.banggood.com/5 8G-48CH-4 3-Inch-LCD-480x272-16-9-NTSC-or-PAL-FPV-
Monitor-Auto-Search-With-OSD-Build-in-Battery-p-1364626.html|



https://www.banggood.com/5_8G-48CH-4_3-Inch-LCD-480x272-16-9-NTSC-or-PAL-FPV-Monitor-Auto-Search-With-OSD-Build-in-Battery-p-1364626.html
https://www.banggood.com/5_8G-48CH-4_3-Inch-LCD-480x272-16-9-NTSC-or-PAL-FPV-Monitor-Auto-Search-With-OSD-Build-in-Battery-p-1364626.html
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20. Arduino Pro Mini 328 - 3.3V / 8 MHz (Header'l)
(1)

Arduino Pro Mini karti yaninda erkek header ile beraber lehimsiz génderilir. Pro Mini modeli 6zellik
olarak Mini modeline ¢cok benzerdir. Ancak pin sirasi olarak Mini kartindan farkl bir yapidadir,
birbirlerinin yerine kullanilamaz.

Uriin igerigi:
e Arduino Pro Mini (3.3V/8 MHz)

e Erkek Header

Arduino Pro Mini; Atmega328 temelli bir mikrodenetleyici kartidir. Uzerinde 14 adet dijital giris/cikis
pini (6 tanesi PWM cikisi olarak kullanilabilir), 8 analog giris, 8Mhz kristal ve reset tusu
bulundurmaktadir. Breadboard (izerinde kullanmak igin ve boyutun 6nemli oldugu yerlerde
kullanilmak tzere yapilmistir. Pro Mini Gizerinde usb soketi ve programlayici bulunmamaktadir. Karti
programlamak icin USB-Serial Donustiriicl veya baska usb-seri dontstiriculer kullanilabilir.

Pro Mini'nin 2 versiyonu bulunmaktadir. 3.3V/8 MHz ve 5V/16 MHz.

Teknik Ozellikler:

Mikrodenetleyici ATmega328
Caligsma Gerilimi 3.3V veya 5V (Modele bagldir)
Girig Gerilimi (6nerilen) 5V-12V (3.3V modeli) veya 7-12V (5V modeli)

Dijital 1/0 Pinleri 14 (6 tanesi PWM c¢ikis1)
Analog Giris Pinleri 8
Her I1/O igin Akim 40 mA

Flash Hafiza 32 KB (ATmega328) 0.5 KB kadar1 bootloader tarafindan kullanilmaktadir
SRAM 2 KB (ATmega328)

EEPROM 1 KB (ATmega328)

Saat Hiz1 8 MHz (3.3V modeli) veya 16 MHz (5V modeli)


https://www.robotistan.com/usb-serial-donusturucu-karti-usb-2-serial-converter
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20. Arduino Pro Mini 328 - 3.3V / 8 MHz (Header'li)
(2)

s {PInT1zH{A4 [ A4 P4l

26 %] pcInT11H ADC3
-(I}-Cﬂ—' .”' \\\ R FEPc2-{i6 Az} ADC2
K o 1o Hman-roE—e [ 2

08 MAR 2013
ver1 rev1- 10032013

Glg:

Arduino Pro Mini gliciini 5V pini Gizerinden veya harici gii¢ kaynagindan alabilir. 5V VCC pini
tzerinden verilir. Harici gii¢ kaynagi AC-DC adaptor olabilecegi gibi bataryada olabilir. Adaptor veya
batarya kart Uzerindeki GND ve RAW pinleri Uzerinden baglanabilir.

Harici gl¢ kaynagi olarak 7-12V arasi kullanilabilir. 12V tzerinde gerilim uygulamak karta zara
verebilir.

Pro Mini kartinin (zerindeki mikrodenetleyicinin ¢alisma gerilimi 5V'dur. RAW pini lizerinden
verilen 7-12V aras1 gerilim kart Uzerinde bulunan voltaj regulatori ile 5V'a diisiiriilerek karta dagilir.
Gug pinleri asagidaki gibidir:

RAW: Harici gu¢ kaynagi kullanilirken 7-12V aras1 gerilim giris pini.

VCC: Bu pin regulatérden ¢ikan 5V ¢ikisi verir. Eger kart 5V ile beslenecekse yine bu pin 5V giris
pini olarak kullanilabilir. Eger karta glic RAW Uzerinden veriliyorsa regilatérden ¢ikan 5V dogrudan
bu pin Gzerinden ¢ikis olarak verilir.

GND: Toprak pinleridir.

Not: Pro Mini Uzerinde 3.3V regulator bulunmamaktadir.

Hafiza:

Atmega328 32 KB'lik flash bellege sahiptir (0.5 KB kadar1 bootloader tarafindan
kullanilmaktadir). 2 KB SRAM ve 1 KB EEPROM'u bulunmaktadir.

Giris ve Cikis:

Pro Mini Uzerindeki 14 adet dijital pinin hepsi giris veya c¢ikis olarak kullanilabilir. 8 tane
analog girig pini de bulunmaktadir. Yine Atmega328 kullanilmasina ragmen Uno Uzerinde 6
tane analog giris pini bulunmaktaydi. Pro Mini tzerinde kullanilan Atmega328
mikrodenetleyicisinin kilifinda 8 tane analog giris pini bulunmaktadir. Bu analog giris pinleri de
ayni sekilde dijital giris ve ¢ikis olarak kullanilabilir. Yani kart Gzerinde toplam 22 tane dijital
giris ¢iIkis pini vardir. Bu pinlerin tamaminin lojik seviyesi 5V'dur. Her pin maks. 40mA girig
ve ¢ikis akimi ile galigir. Ek olarak, bazi pinlerin farkli 6zellikleri bulunmaktadir. Ozel pinler
asagida belirtildigi gibidir.
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20. Arduino Pro Mini 328 - 3.3V / 8 MHz (Header'l)
(3)

Seri Haberlesme, 0 (RX) ve 1 (TX): TTL Seri veri alip (RX), vermek (TX) icin kullanilir. Bu pinler
Uzerinden usb-seri doniistiiriiciisiine baglanarak kart programlanabilir. Yani bilgisayardan karta kod
yuklerken veya bilgisayar-pro mini arasinda karsilikli haberlesme yapilirkende bu pinler kullanilir. O
yuzden karta kod yuklerken veya haberlesme yapilirken hata olmamast i¢in mecbur kalinmadikga bu
pinlerin kullanilmamasinda fayda vardir.

Harici Kesme, 2 (interrupt 0) ve 3 (interrupt 1): Bu pinler yikselen kenar, diisen kenar veya
degisiklik kesmesi pinleri olarak kullanilabilir. Ayrintili bilgi igin attachinterrupt() fonksiyon
sayfasini inceleyebilirsiniz.

PWM, 3,5,6,9,10 ve 11: 8-bit ¢dzunirliikte PWM ¢ikis pinleri olarak kullanilabilir.

SPI, 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK): Bu pinler SPI haberlesmesi i¢in kullanilir.
Analog, AO-A7: Pro Mini 8 tane 10-bit ¢oziinrliglinde analog giris pinine sahiptir. Bu pinler
dijital giris ve ¢ikis icin de kullanilabilir. Pinlerin 6l¢ctim arahgi 0-5V'dur.

12C, A4 (SDA), A5 (SCL): Bu pinler 12C haberlesmesi igin kullanilir.

Reset: Mikrodenetleyici resetlenmek istendiginde bu pin LOW yapilir. Reset islemi Kart Uzerinde
bulunan Reset Butonu ile de yapailabilir.

Arduino pro mini ile Atmega328 arasindaki pin haritalamasi sayfayini inceleyebilirsiniz.

Haberlesme:

Arduino Pro Mini'nin bilgisayarla, baska bir arduino veya mikrodenetleyici ile haberlesmesi
icin bir kag farkli secenek vardir. Atmega328, 0 (RX) ve 1 (TX) pinleri Gzerinden UART TTL
(5V) seri haberlesme imkani sunar.

Pro Mini (izerinde donanimsal olarak bir adet seri port bulunmaktadir. Ancak SoftwareSerial
kuttphanesi ile bu say1 yazilimsal olarak arttirilabilir.

Atmega328 ayni sekilde 12C ve SPI portlari da saglamaktadir. Arduino bilgisayar programi ile
gelen Wire kuttphanesi 12C kullanimini, SP1 kittiphanesi de SPI haberlesmesini saglamak igin
kullanilir.

Dokumanlar:

Atmega328 Datasheet

Surtcl Yukleme Dokiimani (Windows)
Kart Sematigi

Eagle PCB Cizim Dosvyalari

Arduino Yazilimi (Arduino IDE)
Arduino Sayfasi

https://wwl.microchip.com/downloads/en/DeviceDoc/Atmel-7810-Automotive-
Microcontrollers-ATmega328P Datasheet.pdf

Mikroislemci Calisma Sicakligi : —40 ile 105°C arasi

Temin Edildigi Adres :
https://www.robotistan.com/arduino-pro-mini-328-3v8mhz-headerli


http://www.arduino.cc/en/Reference/AttachInterrupt
http://www.arduino.cc/en/Hacking/PinMapping168
http://www.arduino.cc/en/Reference/SoftwareSerial
http://www.arduino.cc/en/Reference/SoftwareSerial
http://www.arduino.cc/en/Reference/Wire
http://www.arduino.cc/en/Reference/SPI
http://ww1.microchip.com/downloads/en/DeviceDoc/ATmega48A-PA-88A-PA-168A-PA-328-P-DS-DS40002061A.pdf
http://wiki.robotistan.com/images/0/06/Arduino_Driver.pdf
http://www.arduino.cc/en/uploads/Main/Arduino-Pro-Mini-schematic.pdf
http://www.arduino.cc/en/uploads/Main/arduino-pro-mini-reference-design.zip
http://www.arduino.cc/en/Main/Software
http://www.arduino.cc/en/Main/ArduinoBoardProMini
https://ww1.microchip.com/downloads/en/DeviceDoc/Atmel-7810-Automotive-Microcontrollers-ATmega328P_Datasheet.pdf
https://ww1.microchip.com/downloads/en/DeviceDoc/Atmel-7810-Automotive-Microcontrollers-ATmega328P_Datasheet.pdf
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21. Gaz Sensort MQ7 (1)

HANWEI ELECTROMNICS CO _ LTD Q-7 hittp: fwww. hwsensor. com

TECHNICAL DATA MQ-7 GASSENSOR

FEATURES
* High sensitivity to carbon monoxide
* Stable and long life
APPLICATION
They are used in gas detecting equipment for carbon monoxide{CO) in family and
industry or car.

SPECIFICATIONS
A Standard work condition

Symbol Parameter name Technical condition Femark
Ve circuit voltage 5V401 AcorDe
Vu(H) Heating voltage (high) S5V401 AcorDe
VH(L) Heating veoltage (low) 14V4+01 AcorDe
1L Load resistance Can adjust
Eu Heating resistance 330 45% F.oom temperature
THEH Heating time (hugh) 60+ 1 seconds
THL) Heating ime (low) 90+ 1 seconds
FH Heating consumption About 350mW

b. Environment conditions

Symbol | Parameters Techmeal condiions Femark
Tao Using temperature 20°C-50C
Tas Storage temperature 20°C-50°C Adwvice wusing scope
RH Relative hunmdity Less than 95%:RH
0z Oxygen concentration | 21%(stand condition) Mininmm value 15 over 2%
the oxygen concentration can
affect the sensifivity
charactenistic
€. Sensitivity characteristic
symbaol Parameters Technical parameters | Remark
Es Surface resistance In 100ppm
Of sensitive body 2-20k Carbon Monoxide
(300/100ppm) | Concentration slope rate Less than (0.5 Es (300ppm)/Fs(100ppm)
Standard working | Temperature -20C 1 2°C relative humidity §53% | 5% RL10K Q2 + 3%
condition VeIV 01V VHIWVAH0IV  VHI1AVH0IV
Preheat time Mo less than 48 hours Detecting range:

20ppm-2000ppm carbon monoxide

D. Stmucture and configuration, basic measuring circuit
Structure and configuration of MQ-7 gas sensor is shown as Fig. 1 (Configuration A or B),
sensor composed by muero AL203 ceramic tube, Tin Dioxide (Sn031) sensitive layer, measuring
electrode and heater are fixed into a crust made by plastic and stainless steel net. The heater
provides necessary work conditions for work of sensitive components. The enveloped MQ-7 have

TEL:B6-3T1-67169070 467160080 FAR:B6-371-67168000 Email: salesimhwsensor com
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21. Gaz Sensort MQ7 (2)

HANWEI ELECTRONICS CO _ LTD Q-7 bt W hwsensor com

6 pin 4 of them are used to fetch signals, and other 2 are used for providing heating current.

. T Mareriats
T | Gasz sznsing Gl
layer
4 1 | Elsctrode Au
3 | Elecmode Tine |3
a 4 | Heater coil N alloy
5 | Tubular ceramic | ALD,
6 | Anti-explosion Smmless shee] puze
i L= (SUS314 100-Tesh)
o 7 [ Clanp nme Copper _platinz Wi
* . T [ Fesn bas Eaheli
e 7 [ Te=rm Copper fatnz 10
Einn =8 H
et .
Figl
BEIBELS gii ol6
(B
paidl, o y N o
(]
Gl T
ta A @175
) 3 Standard circuit:
Heating voltaze 5v (High) &ls L . o
As shown i Fig 2, standard measuring circuit of
./-' _'--\_\ T T i = <L 9
< PR Ve MQ-7 sensitive components consists of 2 parts. one
= - ] : I_'— I * 15 heating circuit having time control fimction (the
e H,. RL high woltage and the low voltage -work
| circularly ). The second is the signal output circut,
Ve it can accurately respond changes of surface
resistance of the sensor.
Heating voltage 1.4v (Low) 80 Fig2

Electric parameter measurement circuit is shown as  Fig.2
E. Sensifivity characteristic curve

wm 7
Fig.3 1s shows the typical
;_ ¥ sensitivity charactenistics of
0o u:q —L "_I"" S the MQ-7 for several gases.
1= in their: Temp: 20
Humidity: §5% .
i .
E 1 = “E 0 concentration 21%
- RL=10k i
—— D “1 T : ;
Y g 8 ..k'“'-u.h Flo: sensor resistance at 100ppm
a1 |G BRE €O in the clean air.
—=— O = =
—— Modwd Flz: sensor resistance at varlous
| dr concentrations of gases.
oo | ol
w0 D D Qe

Fig 3 sensifivity charactenistics of the MQ-7

TEL:B6-371-6T169070 &T160080 FATR:B6-371-67159000 Email: salesirhwsensor.com
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21. Gaz Sensort MQ7 (3)

HANWEI ELECTRONICS CO _,LTD MQ -7 hittp: . hws ensor. com

. i ¥ Fig 4 iz shows the typical
I\\tg; ——=gi [ | dependence of the MQ-7 on

12— —o— oR temperature and hunudity.

S -2 N — Fuo: sensor resistance at 100ppm COin

—as S - e — airat  339%R3H and 20degres.
oF — _.L Fis: sensor resistance at 100ppm CO at
E; * : [lew different temperatores and humidities.
-1 s ] 0 i ] e 8 ] A @
QOPERATION PRINCIFLE

. The surface resistance of the sensor Fs is obtained through effected voltage signal output of the

load resistance BT which senes-wound The relationship between them is described:
Rs'\RL=(Ve-VEL) /VEL

Fig. 5 shows alterable situation of RL signal output measured by using Fig. 2 cireuit output

I 1000 . b ag

Sigmal | I/”—xk f \J"‘—\\
;‘\_'\_[\ "k_|‘w Fig5 RH&J\_/L%'H_

signal when the sensor is shifted from clean air to carbon menoxide (CO) |, output sigmal
measurement 15 made within - one or two complete heating period (2.5 minute from high voltage
to low voltage ).

Sensitive layer of MQ-7 gas sensitive components 15 made of SnO2 with stabality, So. it has
excellent long term stability. Its service life can reach 5 years under using condition.
SENSITVITY ADJUSTMENT

Resistance value of MQ-7 is difference to various kinds and various concentration gases. So, When
using this components, sensitivity adjustment is very necessary. we recommend that you calibrate the
detector for 200ppm CO in air and use value of Load resistance that{ B;) about 10 K O (3K 0 to 47K Q).

When accurately measuring, the proper alarm pomt for the gas detector should be determined after

considering the temperature and humidity influence. The sensitivity adjusting pregram:
a. Connect the sensor to the application circwt.

'y
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¥
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T
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bttt
1
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SR ——
CTTTTTTTT
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law

b. Turn on the power, keep preheating through electricity over 48 hours.
c. Adjust the load resistance RL until you get a signal value which is respond to a certain|
carbon monoxide concentration at the end point of 90 seconds.
d. Adjust the another load resistance BL until you get a signal value which is respond to a CO
concentration at the end point of 60 seconds .
Supplying special IC solutions, More detailed technical information, please confact us.

TEL:B6-371-6T169070 67160080 FAX:E6-3T1-67169000 Email: salesimhwsensorcom
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22. VL53LOX Time-of-Flight Regulatorli Mesafe Sensori

Time-of-flight mesafe 6lgimd, bir cisme gonderilen 1s1gin cisme ulagip yansiyarak sensore
geri geldigi surenin hesaplanmasi prensibiyle calisir.

Bu kartta bulunan VL53L0X sensori, kizilétesi dalgaboyunda gonderdigi palsler sayesinde 2
metreye kadar olan mesafeleri 6lcebilme yetenedine sahiptir. Kart Gzerinde bulunan 2.8V
regulator sayesinde 2.6-5.5V arasindaki gerilimler ile sorunsuzca kullanilabilir. 12C
haberlesme araytzuni kullanir. 0.1" header baglantilari sayesinde standart breadboardlar,
delikli kartlar ve baskili devrelerde rahatlikla kullanilabilir.

Ozellikler:

Boyutlar: 13 mm x 18 mm x 2 mm

Agirlik (headerlar harig): 0.5gr

Calisma gerilimi: 2.6-5.5V

Calisma akimi: 10mA (tipik ortalama deger, maksimum 40mA'e kadar gikabilmektedir)
Cikis: 12C Uzerinden 16-bit milimetre cinsinden mesafe degeri

Olcum araligi: 2 metrete kadar (efektif menzil konfigiirasyon, obje ve ortam kosullarina gore
degisiklik gosterebilir)

Minimum 6lcim mesafesi: ~3cm

Dokiumanlar:

VL53L0X datasheet

https://www.pololu.com/file/0J1187/VL53L0X.pdf

Arduino kittiphanesi

Raspberry Pi API'si

Devre semasi
https://www.pololu.com/file/0J1188/vI5310x-time-of-flight-distance-sensor-carrier-schematic.pdf
https://www.robotistan.com/vl6180x-time-of-flight-mesafe-sensoru-1



https://www.pololu.com/file/0J1187/VL53L0X.pdf
https://www.pololu.com/file/0J1187/VL53L0X.pdf
https://github.com/pololu/vl53l0x-arduino
https://github.com/cassou/VL53L0X_rasp
https://www.pololu.com/file/0J1188/vl53l0x-time-of-flight-distance-sensor-carrier-schematic.pdf
https://www.pololu.com/file/0J1188/vl53l0x-time-of-flight-distance-sensor-carrier-schematic.pdf
https://www.robotistan.com/vl6180x-time-of-flight-mesafe-sensoru-1
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23. Reduktorli Mikro DC Motor 12V 12mm 60 RPM

12V 12mm 60 RPM Reduktorlt Mikro DC Motor

Motor, reduktorll yapisi sayesinde yiksek torklu ¢ikis saglamakta ¢ok blyuk bir kolaylik
saglamaktadir. Reduktorll yapisinin yani sira dis kasasinin malzemesinin de metal yapilmasi
sayesinde uzun 60murli, dayanikli ve stabil bir sonug elde etmenize olanak verir. Bu parga iki telli bir
baglanti kullanir ve yon kontrollinlin yani1 sira PWM hiz kontrolinii de destekler.

Ozellikler:

Calisma Voltaji: 12V
Devir: 60 Rpm/Dk

Motor Capi: 12mm

Bosta Cektigi Akim: 80mA + 40mA
Zorlanma Akimi: 0.45A
Reduktor Capi: 12mm

Mil: 3mm D Saft

Mil Uzunlugu: 10mm

Tork: 15 kg/cm

Uzunluk (Mil Harig): 24mm
Agirlik: 9.5gr

Temin edildigi Web adresi
https://www.robotistan.com/12v-12mm-60-rpm-reduktorlu-dc-motor



https://www.robotistan.com/12v-12mm-60-rpm-reduktorlu-dc-motor
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24. Bakir Bant 30mt 5mm

5mm Bakir Bant 30mt - Akrilik Yapigkanh

BAKIR BANT, akrilik yapiskanlik 6zelligine sahiptir. Bakir bantlarin elektrik ileten
bakir folyo tasiyicilari bulunmaktadir. ince saf bakirdan lretiimis esnek bir yapiya
sahiptir. Bakir Bant yapistigi yuzeyin seklini almaktadir. Gzerine lehim yapilabilen
Bakir Bant bir kablo kadar akim tasiyabilmektedir. Yapigkaninin altinda koruyucu
silikonlu kagit bulunmaktadir. Gzerine lehim yapilabilmesi kullanim alanlarini
artirmakta olup Elektrik ve elektronik sektoriinde, sanayi sektorunde, ingaat
sektorunde, sihhi tesisat sektdriinde, sanayi sektérinde, otomobil sektériinde,
savunma sanayin de birgok kullanim alanina sahiptir.

Bakir Bant Ozellikleri

Boyut: 5Smm x 30m

Malzeme:% 99.98 CU

Kolloidal bilesenler: iletken yapigkan (akrilik yapiskanin 1s1yla indiiksiyonu)
Yapisma: 1.5 ~ 1.3kg / 25mm

Sicaklik dayanimi -10 °C --- 120 °C

4.5 ~ 4.8 kg / mm yogunlugu

% 7-7 ila% 3-4 uzama

https://www.direnc.net/5mm-termal-bant-30mt



https://www.direnc.net/5mm-termal-bant-30mt
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25. Reduktorlt Dc Motor 6V 30Rpm 15mm

Kategori
15mm Serisi

Marka
Keskinler

6V 30Rpm 15mm Reduktorli Dc Motor

DC 6V’ta 30 Rpm hiza sahip rediktérli motordur.Engelden kacan, ¢izgi izleyen gibi ¢esitli robot
projelerinizde kullanabilirsiniz. Uzun mil gerektiren projeleriniz icin idealdir.

Teknik Ozellikleri;
Calisma Voltaji: 6V

Hizi: 30 Rpm

Bosta Cektigi Akim: 300 mA
Zorlanma Akimi: 2.3A

Mil Uzunlugu : 7 cm

Temin edildigi adres:

https://www.motorobit.com/urun/6v-30rpm-15mm-reduktorlu-dc-motor


https://www.motorobit.com/kategori/15mm-serisi
https://www.motorobit.com/marka/keskinler
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26. Lipo Batarya 7.4 V 2S 1350 mAh 25C

Lipo piller sarj edilebilir oldugundan dolayi sizlere yiksek akim
saglar.

Ozellikler:
Hulcre Sayisi: 2s
Voltaj: 7.4V
Akim Kapasitesi: 1350mAh
Agirlik: 85gr
Boyutlari: 63x32x14mm
JST cikis soketi ve balancer sarj soketi mevcuttur.
25C (50C anlik, maksimum 10sn)

Temin edilen adres:

https://www.robotzade.com/urun/7-4-v-2s-lipo-batarya-1350-
mah-25c¢


https://www.robotzade.com/urun/7-4-v-2s-lipo-batarya-1350-mah-25c
https://www.robotzade.com/urun/7-4-v-2s-lipo-batarya-1350-mah-25c

