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Overview

* Sensor
e Ultrasonic Sensor
* Temperature Sensor
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Introduction



System Hardware

Input Signal | Plant Output Signal
To plant i (PhyS|caI World) From plant
Actuators Sensors
Control Controller « Measured
Effort (Dlgltal World) Plant Output
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Sensor

* Konversi karakteristik fisik menjadi sinyal listrik.

* Mengambil input dari lingkungan (environment).

 Memberikan output ke input (dari sistem).

* Menghasilkan sinyal listrik.

* Disimpan di port input (dari sistem).

* Digunakan untuk mengukur ukuran fisik.

 Memberi informasi ke sistem terkait lingkungan (sekitar sistem).

Input Conditioning
Unit of System

Environment »

Sensor
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Ultrasonic Sensor



Ultrasonic Sensor
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Exercise #1

Ultrasonic Sensor
Format Nama Desain: 11_NIM_01, contoh: 11 16520999 01



Circuit Design
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Arduino Uno R3

Ultrasonic Distance Sensor
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Program Design

* Program: Pengukur Jarak

* Input: ultrasonic sensor
e Output: nilai jarak

* Process: perhitungan matematika
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Code

2021
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L Ch

const int pingPin = 7; S pin Lrduino yang akan membaca output 3ensor
volid setup()
Serial.begin{Scl0) ; S memalai port serial
}
void loop ()
long duration, cm) S warizbel untuk simpan nilai durasi dan jarak (cm)
pinMode (pingPFin, OUTPUT) ; S/ atur pin sebagai OUTEUT
digitalWrite(pingPin, LOW):; '/ beri sinyal awal LOW
delayMicrozseconds (2) jeda 2 us
digitalWrite (pingPin, HIGH) trigger sensor dengan sinyal HIGH
delayMicroseconds (3) 7 trigger sensor selama 3 U3
digitalWrite(pingPin, LOW):; beri sinyal LOW

}

pinMode (pingPFin, INEUT);

duration = pulseln(pingPin, HIGH): Iy
cm = microsecondsToCentimeters(duration); // konversi ps ke cm
Serial.print{cm)

Serial.print("cm"™);

Serial.println{);

delay (1003} ;

long microsecondsToCentimeters (long microseconds) {

kecepatan suara 340 m/s atau 29 p=/cm
dibagi dua untuk mencari jarak sensor-cbhijek

return microseconds / 29 J Z:

Format Nama File Kode: 11_NIM_01.ino, contoh: 11 16520999 01.ino
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Temperature Sensor



Temperature Sensor

2021

OUTPUT VOLTAGE (V)

2.0 T T
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A &% el
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0 g
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TEMPERATURE (°C)
PinNo Pin Name Description
1 +Vs Positive supply pin
2 Vout Output voltage pin
3 Gnd Ground pin
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Exercise #2

Temperature Sensor
Format Nama Desain: 11_NIM_02, contoh: 11 16520999 02



Circuit Design
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Program Design

* Program: Pengukur Suhu

* Input: temperature sensor
e Output: nilai suhu

* Process: perhitungan matematika
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Code

2021

int sensePin
int sensorlInput;
double temp;

wvold setup()

{

Serial .begin (S600) S/ memulai port serial

senscrinput = analogRead (senseFPin);
temp = (double)sensorInput / 1024;
temp = Temp * 5;»

temp = temp — 0.5;

temp = temp * 100;

ocutput =Sensor

= R0;

Serial.print ("Suhu: "):
Serial.print (temp) ;

-

Serial.println (" Celcius");

Format Nama File Kode: 11_NIM_02.ino, contoh: 11 16520999 02.ino
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Simulation

"B Serial Monitor

L ]
Sunu: Z4./1 Lelcius
[ ] Suhu: 24.71 Cel 5
Subu: 24.71 s
[ ] Suhu: 24.71 5
Suhu: 24, us
@ 3 Fghiij EE— Suhu: 24, us
. s e s el |ea Suhu: 24, ius
o . t@#o “i |eae Suhu: 24, us
L L - w3 - = Subu: 24, 5
P : : ::; :: Suhu: 24, s
” <« B P Subu: 24, s
° « I8 e Subhu: 24, 5
[ 1] & ol & A . el liss Suhu: 24. Is
e 3888 s . o8 |e s Subhu: 24, 5
0| We e . e im |w e Subhu: 24, us
o] N s -%q-n .. Suhu: 24. =z
o] 12w e e e . e e e Suhu: 24, us
* w| e e #8888l (4w Suhu: 24, s
Ll Le & &« & & L L
co| Bewwww s e s e en |ww Suhu: 24, us
x| Geowwoww e e sn |ww Suhu: 24, us
e 1w e e e e [ w Suhu: 24, 5
ARDUTNO 0| W s PRI Suhu: 24, 5
o] W e e e e Suhu: 24, us
0| W e . Suhu: 24. us
LS Ne & s s LI} Suhu: 24 -
| @maeoew e .. ’ : =
so| Besenw .. Suhur 24, =
a| B s EE Suhu: 24, us
8| BSe s w8 a ® & & 8 815 & & Suhu: 24, 5
® & He s s s s L ] L Suhu: 24, 5
| e e LA E A I Suhu: 24, =
= s He s s s L O LIS Suhu: 24, s
| maeow e e s s 819 (W w
We e e oww “ s s e s |ww Subu: 24, s
abcde Fohij + - Suhu: 24, us
IUTIU . £,

-

2021 KU1202 Pengantar Rekayasa dan Desain 19




Others



Photoresistor
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Ul
D1
R1
R2
R3

Quantity
1

[ N Y =Y

Component
Arduino Uno R3
Green LED
Photoresistor
10 kQ Resistor
220Q) Resistor
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Gas Sensor

Name
Ul
GAS1
D1
D2
D3
D4

R1,R2,R3,R4

R5

Quantity

1

1
1
1
1
1
4
1

Component
Arduino Uno R3
Gas Sensor
Green LED
Yellow LED
Orange LED
Red LED
220 Q Resistor
4.7 kQ Resistor
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IR Sensor
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Name Quantity Component
ul 1 Arduino Uno R3
u2 IR Sensor
D1 Green LED
R1 100 Q Resistor

=
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PIR Sensor
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Ul 1 Arduino Uno R3
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Penutup



Kesimpulan

* Sensor
* Perangkat untuk mengubah karakteristik fisik menjadi sinyal listrik.

e Ultrasonic sensor
 Mengubah besaran fisik (suara) menjadi besaran listrik.
* Prinsip kerja: menembakkan gelombang ultrasonik menuju suatu objek,
menerima pantulan gelombang dari objek.
* Temperature sensor
 Mengubah besaran fisik (suhu) menjadi besaran listrik.
* Prinsip kerja: suhu berubah, maka tegangan berubah.
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