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BAN TOM TAT DU AN
H¢ thong chiéu sang hudng dan thoat hiém
bang deén laser

A. PHAN 1: MO DAU

1.1. Ly do chon dé tai
Hién nay, nuoc ta xay ra rat nhiéu vu hoa hoan, vu chay 16n nho gay
thiét hai rt 16n vé ngudi va tai san. Cac he théng canh bao hién nay cling rat
hién dai, c6 thé phat hién va dap tit dam chay nhu nhitng thiét bj duoc lap dat
trong truong hoc, bénh vién.

Tuy nhién n6 chua hi¢u qua trong nhiing dam chay ngoai pham vi cua
thiét bi. Chinh vi nhiing li do trén, em da quyét dinh phat trién du 4n “Hé thong
chiéu sang hwéng din thoat hiém bing deén laser” nham giup giam thiéu thiét
hai vé& ngudi trong nhitng cudc hoa hoan.

1.2. 'Y nghia khoa hoc va thue tién:

- Tao sy thuén tién cho viéc thoat hiém trong cac truong hop khéan cép véi didu
kién thi€éu anh sang.

- Cai thién hé thong theo hudng ty dong hoa, c6 thé lap dat va dong bd véi he
thong bdo chay hi¢n nay.

B. PHAN 2: VAN PE NGHIEN CUU, KET QUA NGHIEN CUU VA
THU'C NGHIEM

2.1. Van dé nghién citu

. Khi hé thdng duoc duoc vao hoat dong thuc té cin c6 mot ngudn cung
cap nang luong dién day du va 6n dinh.

. Lap trinh chuong trinh hoan toan ty dong cho hé thong bang ngdn ngir lap
trinh Arduino.



. Nhitng bat cap & nhitng thiét bi phong chay chita chay hién nay.

o Pé ra huong khic phuc sao cho phu hop véi ting nhu cau st dung san
pham ¢ nhiéu khong gian khac nhau.
2.2. Két qua nghién ciru va thye nghiém

- Sau khi lap dat va thir nghiém trén mo hinh nha bang Mica, hé théng c6
thé hoat dong tot trong tinh trang thi€u dnh sang.

. O méi trudng binh thudng khi khong ¢ khoi, laser s& khong co tia séng.

. Khi c6 hoa hoan, cac cam bién khoi va lira s& phat tin hi€u va chuyén dén
mach Arduino, tir d6 kich hoat hé¢ thong mot cach nhanh chong.

. Qua nhirng thir nghiém vé thoi gian ctia hé théng khi c¢6 chay xay ra thi hé
thong phan ing kha nhanh khi c¢6 hdéa hoan dot ngot.

. Vi day chi 13 mot mo hinh nho dé mo ta vé hé thong nén sir dung cac hé
thong dén khong qua 16n nén tia laser khong qua rd rang.

C. PHAN 3 NGHIEN CUU HE THONG, NHUNG VAN DPE VA GIAI
PHAP KHAC PHUC

3.1. Tién hanh nghién ciru
3.1.1. Lap trinh, két ndi cam bién v6i bo mach
3.1.1.1. Két n6i Cam bién véi Board Arduino

-Sau mot thdi gian nghién ciru va phat trién hé thong thi em di c6 nhiéu két
qud. Em da st dung ngdén ngir 1ap trinh Python - mot trong 15 ngdn ngir 1ap
trinh phé bién nhat hién nay dé 1ap trinh cho bo mach chi Arduino UNO R3,
nhan thong tin tir cong Analog va Digital cia Cam bién ltra (Flame Sensor) va
Cam bién khoi (Gas Sensor MQ-2) va phat tin hiéu, kich hoat 2 dau dén laser
5V.
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3.1.1.2. Code, dir liéu, tin hi¢u dau vio
-Lap Trinh mach Arduino va h¢ théng chay ty dong va nhan dién theo
code sau:
// Chan cam bién lira
int flameSensorPin = 2;
// Chan cam bién khoi
int smokeSensorPin = 3;
// Chan dén LED 1
int led1Pin = 9;
// Chan dén LED 2
int led2Pin = 10;
// Bién dé dém thoi gian khi tat lira
unsigned long lastFireTime = 0;
unsigned long delayTime = 20000; // 20 gidy (co6 thé tiy chinh dé dén laser hoat dong trong thoi gian
dai tir 2-3 tiéng)

void setup() {
pinMode(flameSensorPin, INPUT);
pinMode(smokeSensorPin, INPUT);
pinMode(led1Pin, OUTPUT);
pinMode(led2Pin, OUTPUT);
Serial.begin(9600);

}

void loop() {
int flameValue = digitalRead(flameSensorPin);
int smokeValue = digitalRead(smokeSensorPin);

Serial.print("Flame: ");
Serial.print(flameValue);
Serial.print(" Smoke: ");
Serial.printin(smokeValue);

if (flameValue == LOW || smokeValue == LOW) {
// Kich thich canh bao (dén LED 1 va LED 2 sang)
digitalWrite(led1Pin, HIGH);
digitalWrite(led2Pin, HIGH);
lastFireTime = millis(); // Luu thoi diém bat deén
}else {
// Kiém tra thoi gian ké tir 1an cudi ciing phat hién Itra
if (millis() - lastFireTime < delayTime) {
// Van trong khoang thoi gian canh bao, giit dén LED 1 va LED 2 bat
digitalWrite(led1Pin, HIGH);
digitalWrite(led2Pin, HIGH);
}else {
// Hét thoi gian canh bao, tit dén LED 1 va LED 2
digitalWrite(led1Pin, LOW);
digitalWrite(led2Pin, LOW);
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delay(200);
}

Theo code trén, khi cam bién khéi va lira co tin hiéu bao chay thi dén Laser
s€ dugc kich hoat v&1 nguon di¢n 5V truc ti€p trén board Arduino.

3.1.2. Thiét ké mé hinh
*Pinh hinh két cau chinh ciia hé thong
-M6 hinh dugc lam bang chat liéu kinh MICA va bia M6 hinh dé lam dé.

-MICA c6 bé day 5Smm dé tao su viing chic cho mé hinh.
§ SketchUp

clfa thoat hiém \
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/
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/
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3.1.3. Phwong thirc hoat dong

- Hg¢ théng khi hoan thién c6 thé hoat dong hoan toan tu dong dua theo
chuong trinh dugc viét tur trudce.

- Kich hoat hé thong dén thoat hiém khi c6 khoi va ltra trong cac cudc
hoa hoan.
- Quy trinh hoat dong:



Tin Hiéu Cta cam bién -> Mach Arduino UNO -> Pén Laser dugc kich hoat
D. PHAN 4. KET LUAN

4.1. Hwéng phat trién cia dé tai

- Phét trién thém cho hé théng trong qua trinh xa ly dir liéu, tin hiu dé co
thé phan biét duoc trong céc tinh huéng khac nhau, nham ting do chinh xéac va
nhay bén trong viéc phat hién nhitng vu hoa hoan nguy hiém.

- M¢ rong hé théng, khi 4p dung vao thuc té s& dau tu thém vao hé thong dén
chiéu sang. Str dung loai dén laser c6 tia chiéu sang xa va tot hon.

- Phét trién thém cac chirc nang hién dai cho hé théng.

4.2. Két luan
Qua két qua trong qua trinh thir nghiém cho thay:

- Hé thdng c6 kha ndng chicu sang dé gilip cho viéc thoat hiem mot cach an
toan va khong bi mat phuong hudng trong bong toi.

- Hé thong sir dung cac mach dién nho va don gian, toi wu khong gian 1ap
dat hé thong va c6 thé mo rong hé thong mot cach de dang.

- C4c cam bién cd thé hoat dong va kich hoat trong mét khoang thoi gian rat
nhanh.

Néu c6 dién kién duogc lap dit, thuc nghiém va phat trién trén mot mé hinh
chung cu that dé kiém chimg d6 hoan thién cua hé théng, tir d6 c6 thé cai tién
thém cho hé théng véi nhitng cong nghé hién dai hon, trang bi nhitng loai vat
liéu co @6 bén nhiét cao va st dung trong thoi gian dai.

TAI LIEU THAM KHAO
1. Mot s6 hé thong PCCC pho bién.

2. Heé thong dén thoat hiém khan cép trén ciac dong may bay thwong
mai.

3. Két ndi cb Lira va cb Khéi vao mach hoc tip Arduino UNO:
https://www.youtube.com/watch?v=iBpnbmVVHQg0

4. Test hé thong huéng din thoat hiém trén mé hinh nha:
https://www.youtube.com/watch?v=OhE6084B -0

5. Hoc lap trinh Arduino co ban bai 24 Cam bién bio chay:

https://www.youtube.com/watch?v=y ruZYp6LYA&t=11s



https://www.youtube.com/watch?v=iBpnbmVVHg0
https://www.youtube.com/watch?v=OhE6O84B_-o
https://www.youtube.com/watch?v=y_ruZYp6LYA&t=11s

PHU LUC:

Hinh anh thuc té cua Dy an:
*H¢ thong den laser hoat dong khi phat hién Lura va Khoi:
Cam bién Lira Cam bién khéi
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~c6 khoi->Laser sang
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