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LOI CAM POAN

Nhém ching em xin cam doan dé tai, san pham/ thiét bi “Pén bzo hiéu
phwong tién giao thong & géc cua pham vi dwong déo” 1a dé tai, san pham/ thiét
bi cua nhom chiung em ty tim hiéu va thuc hién hoan thién san phém. Ngoai ra trong
bai bao cdo cd st dung mdt sb nguén tai liéu tham khao da duoc trich dan nguén va
giai thich ro rang.

Nhom ching em gém Truong Dang Thanh Ha, Lé Minh Tri hoc sinh trudng
THPT Chuyén Lé Quy Pén xin chiu trach nhiém vé tinh trung thuc ctia ndi dung ban

bao cao va lo1 cam doan trén.



BANG DANH MUC VIET TAT VA CAC Ki HIEU

Stt | Ki Hiéu/ Viét Tat | Y Nghia

1 |USB Universal Serial Bus

2 |A analog

3 |D Digital

4 | Li-po Lithium Polymer

5 |03 c6 nghia la ozone

6 |Ppm parts per million

7 | Ppb parts per billion

8 |LCD Liquid Crystal Display

9 |I12C Inter — Integrated Circuit
10 | vDC volts-direct current

11 | mAh mili ampere hour

12 | 1s 1 cell pin 1s

13 | C++ Ngon ngir 1ap trinh C plus plus
14 | THPT Trung Hoc Pho Thong




PHAN 1. MO DAU

1. Li do chon dé tai

Trong nhitng nim gan ddy, cac vu tai nan giao thong trén toan qudc ting lién
tuc. Theo bao céo cia Van phong B6 Cong an va Cuc Hang hai Viét Nam, trong quy
I nam 2023 (tinh tir ngdy 15/12/2022 dén 14/3/2023), toan qubc xay ra 2.346 vu tai
nan giao thong, lam chét 1.436 ngudi, bi thuong 1.578 ngudi. Trong d6, duong bod
xay ra 2.319 vy, lam chét 1.417 ngudi, bi thuong 1.574 nguoi.Vé nguyén nhén, co
14,71% do nguoi diéu khién phuong tién di sai lan duong, phan duong; 7,71% do
chuyén huéng khong chui y; 0,26% do ding db sai quy dinh; 3,83% do vuot xe sai
quy dinh; 1,72% do vi pham tbc do; 0,09% do phuong tién khong dam bao ATKT;
0,04% do cong trinh giao thong duong bo khong dam bao an toan; 32,95% cac
nguyén nhan khac va 34,23% chua xac dinh duoc nguyén nhan. Qua d6 cé thé thay
s6 luogng tai nan giao thong do khong tuan thii cac quy dinh lién quan dén an toan
giao thong ¢ nudc ta & mirc canh bao, dé lai tac hai vo cung to lon trudce mét va lau
dai. Tai nan giao thong chu yéu xay ra ¢ linh vuc giao thong dudng bo, chiém phan

16m s6 vu tai nan giao thong xay ra trén ca nudc.

Hién nay, da c6 nhiéu trang thiét bi duoc dit trén cac tuyén dudng giao thong
trong diém nhu duong deo, nga ba... nham céanh béo, giam thiéu s vu tai nan giao
thong. Budc dau di giam thiéu phan ndo s vu tai nan nhung van con mot sd han ché
dan dén hiéu qua chua dugc tdi wu. Trong qua trinh hoc tap va nghién ctru, chiing em
mong mubn dugc van dung tdi da, sang tao va ung dung nhiing kién thirc da duoc
hoc & trudng, 16p vao thuc tién. Sau khi quan sat, tim toi va theo ddi nhiing sd liéu
vé tai nan giao théng nhitng nam gan day, chiing em d4 suy nghi ban khodn vai thuc
trang 1am thé nao dé han ché va khac phuc nhiing tinh hudng giao thong nguy hiém,
dic biét 12 xay ra ¢ nhitng cung dudng déo. Theo tiéu chuan TCVN ISO 39001:2014
6 thé ap dung dugc cho bat ¢t t chirc nao, khong phu thudc vao loai hinh, quy mo,
san phém hodc dich vu cung cép, nham cai thién hiéu qua vé an toan giao thong

4



duong bo cua td chirc. Xuat phat tr nhu cu do, va thuc hién quyét dinh cua Thu
tuéng Chinh phu theo Quyét dinh sé 712/QD-TTg ngay 21/05/2010, chiing em gom:
L& Minh Tri, Truong Pang Thanh Ha (hoc sinh 16p 12 chuyén Van) truong THPT
chuyén Lé Quy Don da tién hanh du an “Pén bdo hi¢u phuwong tién giao thong ¢

goc cua pham vi dwong déo.”

2.'Y nghia khoa hoc va thyc tién
2.1. Y nghia khoa hoc

- Van dung céc thiét bi khoa hoc k¥ thuat von ¢6 dé tao ra san ph.'flm co tinh moi, tinh
ung dung cao va cb thé st dung thuc té nham nang cao trinh d§ khoa hoc ki thuat

nuoc ta.

- Tao ra san phém c6 thé hoat dong, bo tro cho céc thiét bi d3 c6 tir trude, phat huy
t6i da cong dung ctia san pham.

2.2.'Y nghia thyec tién

- San pham c6 thé hoat dong hiéu qua trong thuc tién, giai quyét duoc nhimng van dé
ma yéu cau nghién ctru di dit ra.

- G6p phan giam thiéu tai nan giao thong, nang cao an toan cho ngudi tham gia giao

thong cling nhu nhitng phuong tién luu thong trén pham vi duong déo.
3. Muc tiéu va yéu cau nghién cieu
3.1. Muc tiéu nghién ciru

- San phém dugc tao ra phai hoat dong hi€u qua dya trén cac yéu cau thuc tién dé ra,
c6 tinh img dung cao, c6 thé van hanh cung luc véi cac thiét bi an toan giao thong da

cO tu trudc.



- Bam béo tinh an toan khi hoat dong.

- Mang lai loi ich thuc tién cho nguoi dung.

3.2. Yéu ciu nghién ctru

- San pham hoat dong hiéu qua trong bat ki hoan canh, diéu kién thoi tiét. San pham
dé dang béo tri dinh ky, d& dang thay thé cac linh kién khi hong hoc.

- Bam bao than thién v&i moi truong.

- Pua ra cac du doan cho cac trudng hop co thé xay ra gay can trd cho san pham khi

hoat dong.

- San phém hoat dong hi¢u qua trong bat ki hoan canh, diéu kién thoi tiét. San phém

dé dang béo tri dinh ky, dé dang thay thé cac linh kién khi hong hoc.

- Nguoi tham gia giao dé dang quan sat, on dinh khi san pham dang hoat dong.



PHAN 2. CAU HOI NGHIEN CUU, VAN PE NGHIEN CUU, GIA THUYET
KHOA HOC.

1. Cau héi nghién ctru

- San phém tao ra co thé hoat dong hi€u qua trong bat ki hoan canh, diéu kién nao
khong ?

- Tinh an toan va d& phd cip dén ngudi ding cta san pham?

- San pham c6 d& dang lap dat va sira chita, bao tri dinh ky khong ?

2. Van dé nghién ciru

- Céc yéu t6 ngoai canh, cac truong hop c6 thé xay ra anh huong dén qua trinh hoat
dong, cong nang ctia san pham.

- M61 quan h¢, tinh an toan cua san pham vé1 ngudi dung.

- Tinh phé bién, linh hoat va kha nang hoat dong cua cac bd phan ciu tao nén san
pham.

3. Gia thuyét khoa hoc

- San pham hoat dong hiéu qua ngay ca khi c¢6 cac tac nhan ngoai canh tac dong dén
nhu thién tai....

- San pham phat huy cong dung ngay ca khi doi twong nghién ctru vuot khoi pham

vi nghién ctru. Vi du: Phuong tién luu thong voi toe do vuot qua mirc cho phép....



PHAN 3. QUY TRINH NGHIEN CUU

1. Thiét ké va phwong phap nghién ciru

1.1. Thiét ké nghién ctru

in out

I-"in
mach sacs " pin 10ah

Pin néng
lwrong mat
trovi

out out

JID:?mg ap
4V->12V

tin
hiéu tin hiéu ‘ *
n

L tin i
hiéu -
Relay doi
out out

Ting ap "
Arduino out &6 <P
4\/->5V

1.2. Phwong Phap nghién ciru
Bude 1: Tim hiéu cac linh kién, Arduino, Pin,... dé Iya chon sao cho phu hop vai
san pham nhat.

Budre 2: Tim hiéu thong s, nguyén ly hoat dong cua tung loai linh kién tur do két

hop chung v6i nhau dé tao thanh san pham hoat dong theo y mudn.
Buéc 3: Thir nghiém, thay d6i linh kién sao cho san pham c6 thé hoat dong.
Budc 4: Nang cép, cai tién san phém sao dé san ph:flm hoat dong 6n dinh.

2. Tién hanh nghién ciéu

2.1. Thiét ké mé hinh



Guong cau 16i, dén béo,

bién bao, ...
Pin Nang Luong
Mat Troi
Cam Bién
Cam Bién

2.2. Thiét bj, vat liéu
2.2.1. Cac linh kién

Ngoai nhirng vat liéu khong thé thiéu nhu: biang keo, day rat, day dién, keo

nén,... thi ching em con st dung cac thiét bi va vat dung khéc.
2.2.1.1. MACH PONG NGAT RELAY 5VDC 104 POI

V61 opto cach ly nhé gon, cé opto va transistor cach ly giup cho viéc str dung
tré nén an toan véi board mach chinh, mach duoc sir dung dé déng ngit ngudn dién
cong suit cao AC hodc DC, c6 thé chon dong khi kich mirc cao hodc mirc thap

bang Jumper.

Tiép diém dong ngat gom 3 tiép diém NC (thudng dong), NO(thuong md) va
COM(chan chung) dugc cach ly hoan toan véi board mach chinh, & trang thai binh
thuong chua kich NC sé& ndi véi COM, khi 6 trang thai kich COM s& chuyén sang
ndi véi NO va mét két néi véi NC.

Thong s6 k¥ thuat:



Str dung dién ap nudi SVDC.

Relay moi Relay tiéu thu dong khoang 80mA..

Pién thé dong ngit tdi da: AC250V ~ 10A hoic DC30V ~ 10A.
C6 dén bao dong ngit trén mbi Relay.

C6 thé chon murc tin hiéu kich 0 hodc 1 qua jumper.

Kich thuéc: 1.97inx 1.021inx 0.751n (5.0cm x 2.6 cm x 1.9 cm)

Weight: 0.60 0z (17 g)

Hinh 1: MACH PONG NGAT RELAY 5VDC 104 POI
2.2.1.2. Board mach diéu khién:

Arduino Uno R3 13 loai pho bién va dé sir dung nhat trong cac dong Arduino hién
nay ciing nhu twong thich voi nhiéu loai Arduino Shield nhét, phién ban Uno 1a
Revision 3 (R3) nhu hinh mé ta dudi day,. Trén b diéu khién nay, da 1ap trinh cho
no thuc hién cac 1€nh hen gid tao ozone va diéu chinh toc do cach quat quay véi
ngon ngit lap trinh 1a C++, str dung phan mém Arduino IDE dé nap va viét code

cho vi diéu khién.
Thong s6 k¥ thuat:

Chip diéu khién chinh: ATmega328P
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Chip nap va giao tiép UART: ATmegal 6U2

Ngudn nudi mach: 5VDC tir cong USB hoidc ngudn ngoai cam tir gidc tron DC (néu
str dung ngudn ngoai tir gidc tron DC Hshop.vn khuyén ban nén cip ngudn tir
6~9VDC dé dam bao mach hoat dong tdt, néu ban cdm 12VDC thi IC 6n ap rat
néng, dé chay va gay hu hong mach).

S6 chan Digital 1/O: 14 (trong d6 6 chan c¢6 kha ning xuat xung PWM).
S6 chan PWM Digital 1/0: 6

S6 chan Analog Input: 6

Dong dién DC Current trén mdi chan 1/0: 20 mA

Dong dién DC Current chan 3.3V: 50 mA

Flash Memory: 32 KB (ATmega328P), 0.5 KB dung cho bootloader.
SRAM: 2 KB (ATmega328P)

EEPROM: 1 KB (ATmega328P)

Clock Speed: 16 MHz

LED BUILTIN: 13

Kich thudc: 68.6 x 53.4 mm
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- S
SR A
E B

DIGITAL (PWM~)

Hinh 2: Arduino Uno R3

INOUT]

o g R CERIOE! o (BRI \ o 0|0 | o—— S ATMEGA 82U/16U2 ICSP
rwve | PB6 E——e o——4T)/ P84 | rcve | T2

PB1 | vt | SCLK
OW_RESET) PC1. ‘—mw’mo o |MISO/
o

2.1mm

"PB2 |/ PDI | rcov2 |MOST)
Absolute MAX per pin 48mA I—Mmﬁw ‘oz [MOST)
A S mended S

(OF = g v

@£/ PCS DS o> | SCL

provides a logic reference Pl e i U - rover
voluge for shields that use it.
15 _connected to the 5V bus. o——F7] AREF .o
[E Welel =l oGy Serial Pin
73 only g == NS 13 O @—4T(P85) s Sk B avalog Pin
12 QM @—FE/PB4 v |MISO) antral

wivrss RESEY) PG EB——e 11 [ @\ 5/ P83 OC2A] o) HOST
EF—

Cut to disable — INT
adtores v10 [ @\ ~415/P82)0CIB) v | 35 .
== — . rysical Pin
o | o2 - o9 IO\ 5/PEL OCIA) ~vi et
ze | So 8 W @——IPee)Cko) o 1CP1 'r":
The input voltage to the board when ETY ) e = Pin function
§¢ 12" runnin ffm external power. € MEF—— S 5'2-: geibntls
~/\-P Pin
o D PCO B ——® V5 7t
v MDY PC1EB——® + [ e—@e0s 10 v XK Brrtromc @)

rvo HDER PC2 EF——®
v (DS PC3 EB——®
row: W) P8 | BlF——®
s DS PCS | BF——@

@A PD3INTI o2 0C28

——4/ P02 INT®) is

@——&JPDL) TXD oy © (oected to the ATMega and used for
@—FF PDO RXD | ~vs USB program and communicating with it

..o.
)/ PBS ) v | SCK
n.‘mmn_] ,—EBPO‘ veovs | MISO

BV bV £V 2V TV @
NI 9076NY

NO ©F
D -
x x
AV
© -

The power sum for each pin’s
e group should not exceed 100mA

PB3(0C2A) rcoes MOST 17 JUL 2014

Hinh 2.1:S0 do chin

12



2.2.1.3. Board mach:

O day chung em dung board mach dong don, doi,... vi loai ndy c6 gia thanh ré. Véi
board mach nay chung em dung dé lép relay, led, diot, di¢n tro, transitor va cd dinh

mach di€u khién vi khong c6 mach in.

Hinh 3: Board mach
2.2.1.4. AD16-22SM
AD16-22SM Dén Coi Bao Mau Do 22mm 380VAC.
THONG SO KY THUAT
Dién ap chiu dugc tan s6 ngudn: AC1890V 50Hz .5s
bién tro cach dien >100MQ.
Bién dong dién ap cho phép cua chi bao AC £20%
Tudi tho lam viée lién tuc: >30.000H
Tan sb tmg dung AC50~60Hz
Nhiét d§ moi truong: -25°C~+55°C
Chi s6 theo ddi so sénh CTI > 175

Nhiét d6 khong khi trong ddi < 98%
13



N6 ¢6 thé hoat dong binh thudng & tan sb rung 2-80Hz va tdc do ting toc 0,7g;

Hinh 4: AD16-22SM

2.2.1.5. Dién tro va diot:

St dung diot IN4007 va dién tré dé chinh Iuu dong dién cho bong led va mach

plasma.

Hinh 5: Diot IN4007 Hinh 5.1: Dién tro
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2.2.1.6. Pin nang lwong mat troi

PIN NANG LUQONG MAT TROI

=~ 12v

wwOzy

Hinh 6: Pin nang luwong mdt troi

2.2.1.7. Dy cim test board
Trong qué trinh hoan thién san pham chung em can str dung cac loai ddy cam test

board nhu sau:

Hinh 7: ddy cim test board cdi - cdi
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Hinh 7.1: ddy cim test board duc - dwe, dwc - cdi

2.2.1.8. Dy cim 3p,4p,5p,6p:

Hinh 8: day cim 3p,4p,5p,6p
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2.2.1.9. Rao cim duc — cdi

dientu4phuong.com
- Hotline: 0767708058

Hinh 9: rao cam cdi Hinh 9.1: rao cam duc

2.2.1.10. Pin Lithium Polymer 10000mah 3,7V

e

Hu-00001

f4°E DI10S2T IF

g
g
g
B

g@? GRiE

Hinh 10: Pin Lithium Polymer 10000mah 3,7V
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2.2.1.11. Mach én dp DC-DC 84 Boost, Buck 5~30VDC

Mach 6n ap Boost, Buck thich hop cho ning luong mit trdi va ning luong gio,
mach dién ty dong ting ap khi dién 4p dau vao thip hon dau ra va ty dong giam ap

khi dau vao cao hon dau ra.

Pién 4p dau vao : 5~30VDC.

Dong dién dau vao : 8A (MAX), str dung lién tuc 6A.

Pién 4p dau ra : 1.25~30VDC.

Dong dién dau ra : 8A (MAX), st dung lién tuc 5A, trén 5A ting cuong tan nhiét.
Tan sb hoat dong : 150Khz.

Mach dién 6n ap : tinh chinh bﬁng bién tré CV.

Mach dién han dong : 0.2~8 A, tinh chinh béng bién tré CC.
Nhiét d hoat dong : -40~85°C.

Bao vé qua nhiét, ngan mach dau ra : cé.

Bao vé chéng nguoc cuc dau ra : co.

Bao vé chéng nguoc cuc dau vao : khong.

Kich thudc : 60 x 53 x 22mm

18



\\\,\\\ / //// 2o

= |

Hinh 11: Mach én dp DC-DC 84 Boost, Buck 5~30VDC
2.2.1.12. Mach 1S 3.7V 5A BW bdo v¢ pin Li-ion 3.7V
- Pon vi tinh: 1 mach
- Hang: BW
- Model:BW-3839
- Churc nang: Bao vé pin Li-ion 3.7V
- Bdo v¢ qua tai
- bién ap sac: 4.2V
- Dién 4p can: 3V - 3.2V
- bién ap day: 4.2V
- Dong tai lién tuc: SA
- Dong tai ttrc thoi: 10A
- Kich thuéc san pham: 40*4 MM

19



72.789.
Dammesangtac¥com

(N

Hinh 12: Mach 1S 3.7V 54 BW bao vé pin Li-ion 3.7V

2.2.2 Thudt todan (Code)

Sau day 1a mot doan ngén trong code :
const int trig = §;

const int echo =7,

unsigned long durationl;

int distancel;

const int trig2 = 2;

const int echo2 = 3;
20



unsigned long duration2;
int distance2;
int led1 = 11;
int led2 = 12;
unsigned long hientail = 0;
unsigned long hientai2 = 0;
int timechol = 3000; // Thoi gian den sang lién tuc 1a 3 giay (3000 mili giay)
int timecho2 = 3000; // Thoi gian den sang lién tuc 1a 3 giay (3000 mili giay)
int maximumRange = 550;
int minimumRange = 50;
bool objectDetected] = false;
bool objectDetected2 = false;
void setup()
{
Serial.begin(9600);
pinMode(trig, OUTPUT);
pinMode(echo, INPUT);
pinMode(trig2, OUTPUT);
pinMode(echo2, INPUT);
pinMode(led1, OUTPUT);

pinMode(led2, OUTPUT);
21



}

void giatril()

{
digital Write(trig, 0);
delayMicroseconds(2);
digitalWrite(trig, 1);
delayMicroseconds(5);
digitalWrite(trig, 0);
durationl = pulseln(echo, HIGH);
distancel = (durationl / 2) / 29.1;

b

void giatri2()

{
digital Write(trig2, 0);
delayMicroseconds(2);
digital Write(trig2, 1);
delayMicroseconds(5);
digital Write(trig2, 0);
duration2 = pulseln(echo2, HIGH);

distance2 = (duration2 / 2) / 29.1;



void loop()
{
giatril();
giatri2();
unsigned long currentMillis = millis();
if (distancel <= minimumRange)
{
digital Write(led1, HIGH);
objectDetected] = true;
hientail = currentMillis;

}

else if (objectDetected] && (currentMillis - hientail <= timechol))

{

digitalWrite(led1, HIGH);

else

{

digitalWrite(led1, LOW);

objectDetected] = false;
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if (distance2 <= minimumRange)
{
digital Write(led2, HIGH);
objectDetected2 = true;

hientai2 = currentMillis;

}

else if (objectDetected2 && (currentMillis - hientai2 <= timecho?2))

{

digitalWrite(led2, HIGH);

else

{

digitalWrite(led2, LOW);

objectDetected2 = false;

return 0;

24



2.3 Phuong thirc hoat dong

THIET BI

Khoadng cach
cam bién do duoc:

Khodng céch
Tur vach ké pha -——

Lan dén cam bién:

Khodng cach
c3m bién do duogc:

Khodng cach
TU vach ké phan _——
Lan dén cdm bién:

25



q THIET BI

Khodng cdch
T vach ké phan -
Lan dén cdm bién:

3. Tién trinh nghién ciéu

3.1. Thiét ké thi nghiém
- Chuén bi: Thiét bi, dat trng.
- Thi nghiém: Lap dit thiét bj va van hanh theo nhu thiét ké.

- Tién hanh thi nghiém: Lan luot cho ngudi di qua cam bién 1, cho ngudi di qua

cam bién 2, cho nguoi di qua cd 2 cam bién.

Vat qua cam bién 1 Vat qua cam bién 2 Vit qua ca 2 cam bién

26




3.2. Két qua

3.2.1. Két qua thuc nghiém lan 1:
bén 1 sdng, dén 2 khong sang.
3.2.2. Két qua thuc nghiém lan 2:
bén 2 sadng, dén 1 khong sang.
3.2.3. Két qua thuc nghiém lan 3:
Ca 2 dén déu sang.

4. Két qua
San pham hoat dong tot va theo ding ké hoach.
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PHAN 4. KET LUAN
1. Piém méi cia dy an
- Sir dung ngudn ning lugng sach: pin ning lwong mit troi.
- Hé thong thiét bi ty hanh.
2. Hwéng phat trién cia dé tai
- Ung dung cho nhiéu linh virc va c6 thé phat trién cic san pham, y tudng khac tir

cac két qua nghién ctru khoa hoc ma san pham nay da co.

3. Két luan

Sau nhitng lan gip khong it khé khin trong qua trinh thuc hién & céc thiét bi
trude do, cudi cung ching em da thuc hién thanh cong dugc udc mo ép u. Dy an:
“Pén bao hi¢u phwong ti€én giao thong & géc cua pham vi dwong déo” co ban

d3 hoan thanh theo dung ké hoach.
San phém da dat duoc cac muc tiéu dit ra: Thiét bi van hanh duoc theo thiét ké.
k ok ok
Do day 1a 1an dau tién nhom chiing em tham gia va budc dau nghién ctru, lap
rap nén san pham van con mot sd nhiing thiéu sot, chua hoan chinh, c6 kha ning

hoat dong khong on dinh. Thoi gian sip téi ching em sé& tiép tuc cai tién thiét bi dé

hoan thién hon.
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