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TEMIR YO‘L INSHOOTLARIGA FAVQULODDA
VAZIYATLARNING TA’SIR ETISH KO‘RSATKICHLARIDAN
OGOHLATIRISH TIZIMIDA ARDUINO KOMPYUTER DASTURIDAN
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Arduino dasturidan foydalanish tartiblari ko rib chigilgan.

—E' - Kalit so‘lari: temir yo ‘I, favqulodda vaziyat, Arduino dasturi, Arduino UNO

= & plata, MPU6050 sensori.
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o~ "=" Tajriba tadgigot natijalariga ishlov berishda daturlashning statistik

:5: .:' usullaridan foydalangan holda Arduino dasturi yordamida amalga oshirildi.

S a0 Bunda avval shaxsiy kompyuteringa Arduino dasturini o‘rnatib olinadi

= E buning uchun shaxsiy kompyuterning “Pusk programms:” E bo‘limiga kirib
g Google Chrome dasturiga kirib “Poisk” ga Arduino download

p
(& arduino download|

dasturi nomini yozib qidiruvga beriladi va quyidagi oyna

paydo bo‘ladi (1-rasmga garang).
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2 Download angiinstall Arduino IDE — Arduino Help Center
support.arduino.cc » hc articles/360019833020...
Learn how to download and instai™she desktop-based Arduino IDE.

1-rasm. Arduino IDE dasturini shaxsiy kompyuterning Google

L

Chrome dasturi yordamida gidirish oynasi
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Yuqoridagi  1-rasmdagi  Download and  install Arduino IDE -
Arduino Help Center bo‘limiga kirilgandan so‘ng quyidagi oyna paydo bo‘ladi
(2-rasmga garang).

PROFESSIONAL EDUCATION

% HARDWARE SOFTWARE CLOUD DOCUMENTATION COMMUNITY + BLOG

Back to Arduino Support
Download\and install Arduino IDE
Learn how to download and install the desktop-based Arduino IDE.
Installation instructions
@® Note
If you're using a Chromebook, see Use Arduino with Chromebook.
Windows—

1. Download the latest release x (The download will start after you click this link. Check your browser's downlo:

manager or the Downloads foldeMqn your computer to find the downloaded file)
2. Double-click the executable (exe) file.
3. Follow the instructions in the installation guide.
4. When completing the setup, leave Run Arduino IDE ticked to launch the application, or launch it later from th
Start Menu.

2-rasm. Arduino dasturini shaxsiy kompyuterning operatsion
sistemasiga mos ravishda yuklab olish oynasi
Yuqoridagi 2-rasmda keltirib o‘tilganidek Arduino dasturini  shaxsiy
kompyuterning operatsion sistemasiga mos ravishda yuklab olindi va ishga

tushirildi. Tajriba tadgiqotlar davomida standartlashtirilgan usullar va
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vositalardan foydalanilib, olingan ma’lumotlar natijalariga Arduino dasturiy
ta’minot to‘plami yordamida dastur kodlari yozildi [1,2].

Favqulodda vaziyatlarda bashorat va monitoring qilish qurilmasining
MPUG6050 sensorini ishga tushirish uchun quyidagi Arduino dasturi ishga

ars &R

tushirildi (3-rasmga garang).

= £ _
o sketch_feb07a | Arduino 158
o =
m W
ool Oaitn Mpaeka ckms Wnerpymentsl MomoLu
T =
S =
* p— c
~=
2
© = h
R sketch_feh07a
s E
s _g void set (
- = // put your setup code here, to run once:
= -
- O
=
> o0 }
o = =
=
= =
< ‘
r; E void loop() {
: S // put your main code here, to run repeatedly:
S =
E « )
= 3
E 3-rasm. Arduino dasturining sensorlarga kod yozish oynasi
ﬁ Shunday qgilib Arduino UNO platasini va MPU6050 sensorini ishga tushirish

uchun dastur kodlari yoziladi (4-rasmga garang).
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210624 Arduino 158
Oaiin Mpaska Joxns Wrcrpymentsl Momows

_21.06.24 | Arduino 1.5.8

llari @

Qaitn Mpaeka 3ckms WHcrpymenTsl |

_21.06.24

ginclude <Wire.h»

MposepuTs

Wire.beginTransmission (0xe8);

C; E float RateRoll, RatePitch, Rat Wiz urite (0x43);
ol = float AccX, AccY, AccZ; Vire.endTransmission();
= -% float AngleRoll, AnglePitch; Wire,vequestPron (0468, 6);
.Z; o= float LoopTimer; intle_t GyroX=Wire,read()<<B|Vire,read();
= g vold gyro_sigmals(void) { intlé_t GyroY=Wire,rzad()<<B|Vire.rzad();
= g Vire.beginTransmission(0x68) intlé_t GyroZ=Vire.rzad()<<BVire,read();
k< Ghee write {Oxliys RateRoll= (Loat) Gyral/65. 5;
E > Vire.write (UxUS) C RatepitCh=(fl':'ﬂt)GYIOY/ES.S;
o mmm
o = h Vire, :_-n.:]_TIanSmissi.:.n() H RﬁtEYaw=(fl':'ﬂt)GYIOZ/ES.5;
e ~ Wire,beginTransmission (0x68) AecX=(Eloat)AccXL3B/409€;
== Bire yrite(Ox1C) s Acc¥= (£1oat) AccTLSB/40%;
< = Vire.urite(0x10); AccZ= (£10at) AccZLSB/40%;
g. S Vire.endTransmission(); AngleRoll=atan (AccY/sqrt (AceX*AcckthceZ*AceZ) ) *1/ (3. 14
= 'E Wire.write (0x3B); J
s — B = Wire,endTransmission(); vold setup() {
= ’c Wire,requestFron(0xé8, 6); Serial.begin(3600) ;
g} =Y intlé_t AccXLSB=Wire,read()< pinfode (13, UTEUT) ;
o Vire.read(); digitalWrite (13, HIGH);
=2 E intl€_t AccYLSB=Wire.rzad()< fire, setClock (400000);
o intlé_t AccZLSB=Wire.read()< felay(230);
s 0 Wire.read(); Vire.beginTransuission(0x68) ;
= ﬁ Wire.beginTransmission(0xE8) Uire.vrite (OxEB);
= > Wire,write(0x1B); Ve, urite (0x00);
L= .; Vire.write (Ox8); Wire,endTransmigsion();
E o~ Vire.endTransmission(); J
= = < ¢
e |
=) ]
E 4-rasm. Arduino UNO platasiga va MPUG6050 sensorini ishga tushirish
3] L :
N uchun dastur kodlarini yozish oynasi

Dastur kodi yozilishi bilan bir gatorda favqulodda vaziyatlarda bashorat va

monitoring gilish qurilmasini o‘rnatilayotgan temir yo‘l ko‘prik yoki viaduk

1

LY

(galereya) inshootlarining parametrlarini ham inobat olgan holda dastur kodi
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yozilishi kerak bo‘ladi. Buning uchun quyida 5-rasmda ko‘rsatilgan ketma-

ketliklar amalga oshirildi [4].

) _21.06.24 | Arduino 1.5.8
®Qaiin [Mpaska 3ckms WncrpymenTtol Momolus

_21.06.24

AngleRoll=atan (AccY/zqut (AceX*AcceX+AccZ¥AccZ) )*1/(3.142/180) ;

AnglePitch=-atan(AccX/sqrt (AccY*AccY+AccZ*AceZ) ) ¥ (1/3.142/180);
}
void setup() (

Serial.begin(9600);

pinMode (13,0UTPUT) ;

digitalWrites(13,HIGH);

Wire.setClock (400000);

delay(250);
Wire.beginTransmission(0xE8) ;
Wire.write (0xEB) ;
Wire,wrice (0x00);
Wire.endTransmission();

}

void loop () {
gyro_signals();
Serial.print("Acceleration X [g]=");
Serial.printlin(AccX);
Serial.print("Acceleration Y [g]="):
Serial.printlin(AccY); ‘/////
Serial.print("Acceleration Z [g]="):
Serial.println(AccZ):;

// Serlal.println(”Salom Eldor aka");
delay(1000) ;

)

<

5-rasm. Temir yo‘l ko‘prik yoki viaduk (galereya) inshootlarining
parametrlarini Arduino dasturiga kiritish kodlarini yozish oynasi
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Tajriba tadgiqotlari natijalariga ishlov berish usullari va kompyuter
dasturlarida belgilangan vazifalar ketma-ket amalga oshirilgandan so‘ng olingan
natijalar quyidagicha ko‘rinishda ma’lumotlar olinadi (6-rasmga garang) [5].
Olinga bu natijalar MPU6050 sensorining X, Y, Z o‘qlarining burchak
graduslarini mos ravishda o‘lchab berilgan qiymatlarini gradus o‘lchov birligida
ko‘rsatib beradi. Bu olingan natijalar esa temir yo‘l ko‘prik yoki viaduk (galereya)
inshootlarining birinchi olingan parametrlari natijalar bilan solishtiriladi. Agar
olingan natijalar dasturdagi o‘zgarmas qiymat bilan to‘g‘ri kelsa tizim monitoring

qgilishda davom etaveradi.

@ _21.06.24 | Arduino 1.5.8
@aiin Mpaska dcxus UncTpyments: Momous

Xnorm = 0.00 ¥Ynorm 0.00 Znorm = 0.00

Xraw = —64.00 Yraw 20.00 =Zrxraw
Xnorm = 0.00 ¥Ynorm 0.00 Znorm
Xraw = —63.00 Yraw 24 .00 zZraw
Xnorm = O0.00 Ynorm

Xraw = —60.00 Yraw

0.00 Znorm = O0.00
231 .00 Zraw =

Xnorm = 0.00 Ynorm
Xraw = —63.00 Yraw

Xnorm = 0.00 ¥Ynorm
Xraw = —2114.00 ¥Yraw = 167.00 Zxraw
Xnorm = —126.65 Ynorm =— 17.06 Znorm =— 0.0

Xraw = —1020.00 Yraw = 493 .00 Zxraw = -—

Xnorm = —-S5SS5S.61 Ynorm 25.66 zZnoxrm = O0.00

B4 Autoscoll [] Show tmestamp
S5 Serial _printin(Rormeyro.ZAaxis) s

o9
100 delay (100) &
103 |3

6-rasm. MPUG6050 sensorining X, Y, Z o‘qlarining burchak graduslari

bo‘yicha olingan tajriba tadqiqot natijalari

Yugorida Keltirib o‘tilgan tajriba tadgigot natijalari SIM 800L moduli

yordamida ham temir yo‘l stansiya navbatchisi yoki yo‘l sozlovchisi (katta ustasi)

tomonidan ham quyidagi ma’lumotlarni olishi mukin (7-rasmga garang).
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‘ : < @ simsooLw® - < @ smsooL = -~
: Z;57"‘__meyyorlda_,“
Start!
i oz0 @B
0 “3km TY ko'prik PK-6" “3km TY ko'prik PK-6"
23.11.2023y
ATvO0 X=60" X=61°
Y=35° Y=30" :
AT+(RSI=100 Z=43°"_meyyorida_" Z=40° "_meyyorida_"
: "86km TY galereya PK-8" 86km TY 9;'978)’8 PK-8
4 23.11.2023 s
WS =51 Z2=60° "_meyyorida_"
) Z=61°""_meyyorida_" — —
o22 @B
ATHRSL=500
"3km TY ko'prik PK-6"
“3km TY ko'prik PK-6"
AT+RSL=100 .
[P 5;22: Z=41°"_meyyorida_"
"86km TY 1 PK-8"
2 Z=47""_meyyorida_" 86km g; ereya 8
ATHCRSL=1000 86km TY galereya PK-8 52,5;;:
X=49° Z=62°"_meyyorida_"
Y=53°
Z=57°"_meyyorida_" 2 & + () I

7-rasm. SIM 800L moduli yordamida temir yo‘l ko‘prik yoki viaduk
(galereya) inshootlari hagidagi ma’lumotlar.

Yuqoridagi keltirilgan ma’lumotlarga asosan temir yo‘l inshootlariga
favqulodda vaziyatlar ta’siridan bashorat va monitoring qilish tizimini ishlab
chiqildi endi buni tajriba tadqgigotlari natijalarining tahlilini o‘tkazishni talab
giladi [6].

Xulosa gilib aytganda, tajribalar dasturiga kiritilgan tadqiqotlarni o‘tkazish

usullari  va favqulodda vaziyatlarning ta’siri etish ko‘rsatkichlaridan
ogohlantiruvchi asboblari hamda uskunalari tanlab olindi, ularning anigliylik
darajasi belgilangan meyyorlarda bo‘lishi ta’minlandi. Tajriba tadqiqotlari
natijalarini yig‘ish, saqlash, qayta ishlash va tahlil qilish uchun zarur ko‘rinishda
jamlash va tagdim etishning kompyuter amaliy dasturlari va elektron ilovalari
tanlab olindi hamda ulardan foydalanish orqali tajriba tadqiqotlari ma’lumotlariga

ishlov berildi.
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