LOT CAM ON

Dy an “ thiét bi thong bao va xac dinh toa do xe may bi do nam bang
GMS” dugc hoan thanh tai Treong THCS&THPT Lwong Thé Vinh. Cé duge duw an
nay, nhom tac gia xin bay t6 long biét on chan thanh va sau sac téi dén quy thay co
gido trong Truong THCS&THPT Luwong Thé Vinh, Poan Truong THCS&THPT
Luwong Thé Vinh, ddc biét la thay Vi Van Tuyén da tryc ti€p hwdng dan, diu dat,
giup do nhom tac gia vdi nhitng chi dan khoa hoc quy gia trong su6t qua trinh trién
khai, nghién cttu va hoan thanh dy an “thiét bi thong bao va xac dinh toa do xe
may bi do nam bang GMS”.

Xin gwi 101 cdm on dén quy thay c6 gido lanh dao S& Gido Duc va Pao Tao
Binh Phuéc da tao dwgc mot san choi bo ich cho ching em .

Xin ghi nhan cong sic, nhitng dong gop quy bau va nhiét tinh cua cac ban
Hoi vién cau lac bo Khoa hoc — Ky Thuat cia Treong THCS&THPT Luwong Thé
Vinh da déng gop y kién va gitp dé cuing nhém tac gia trién khai thanh cong du an
nay. Dac biét 1a quan tdm dong vién khuyén khich cling nhv sy thong cam sau sac
cua gia dinh.

Nhém tac gid rat mong nhan dwoc sw gop y, phé binh cia quy Thay Co, cac
nha khoa hoc, doc gia va cac anh chi, cac ban hoc sinh dé nhom hoan thanh dy an
nay tot hon.

Xin chan thanh cam on!
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I. TOM TAT PE TAI

1.1 Muc dich

Theo théng ké ctia Uy ban An toan giao thong Quéc gia, khodng 40% sé vu tai
nan giao thong lién quan dén rwgu bia va con s6 nay dang c6 xu huéng gia tang. Vay
van dé dat ra la khi tai nan xay ra thi viéc lién lac cho ngudi than sé rat khé khan.
Hon nita & dia ban khu vire tdy nguyén phai di lam ray rat nhiéu, dia ban hiém trd,
ma ray vuon thuong la nhitng noi vang vé, it ngudi qua lai. Vi néu khong may co6 tai
nan xay ra thi kho c6 thé phat hién duwgc, bén canh d6 con cé nhitng ngwdi nhau say
bi té vao ban dém ciling khé phat hién. D6 chinh la 1y do ra doi thiét bi thong bao va

xac dinh tga do xe may bi dé6 nam bang GMS.

1.2 Trinh ty thyc hién

Buéc 1: Chuan bj chung

- Phan mém vé mach Altium

- Phan mém lap trinh IDE Arduino
- M0t con Arduino R3

- Module GPS NEO 6M

- Module Sim 800a

- Cam bién gia toc MPU-6050

- C4c linh kién dién tt co ban dé lam bo mach.
- Dung cu dé lam bo mach.

Buwadc 2: Quy trinh

- Vé mach va lap trinh.

- Lam bo mach.

- Lap rap linh kién.

- Nap chuong trinh.

Buwaéc 3: Lam thue té trén mo hinh
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II. THIET KE MACH VA NGUYEN LY HOAT PONG
2.1. Mot sé kién thitc co ban vé thiét bi chuan bi.
2.1.1. ARDUINO UNO R3.

a.Thong tin.

Arduino uno r3 la mot board mach vi xt ly, nham xay dyng cac ¢ng dung

twong tac v4i nhau hodc véi moi treong duwgc thuan 1gi hon. Phan citng bao gom mot

board mach nguén mé dugc thiét ké trén nén tang vi xit ly AVR Atmel ATmega328

ho 8bit . Pugc trang bi gom 1 cong giao tiép USB, 6 chan dau vao analog, 14 chan

I/0 k¥ thuat s6 tuwong thich véi nhiéu board mé rong khac nhau.

Ground Pin
AREF Pin

ResetButton

USB Plug

ATmegal6U2 Microcontroller

Voltage Regulator

External Power Supply Plug

IOREF Pin
ResetPin
3.3VPin

Hinh 2.1 : ARDUINO UMO R3

Digital I/O Pins (2-13)

Serial Out (TX)

Serial In (RX)

ICSP for ATmegal6U2
On-Board LED

Power LED Indicator
TX&RXLED's

ICSP for ATmega328

ATmega328 Microcontroller

JTag Electronics

Analog InputPins (0-5)

Voltage In Pin

Ground Pins

5V Pin

Hinh 2.2 : So¢ d6 chan arduino
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b. Thong so.

Vi diéu khién ATmega328 ho 8bit

bién ap hoat dong 5V DC (chi dwgc cap qua cong USB)
Tan s6 hoat dong 16 MHz

Dong tiéu thu khoang 30mA

bién ap vao khuyén dung 7-12V DC

Dién ap vao gidi han 6-20V DC

S6 chan Digital I/0 14 (6 chan hardware PWM)

S6 chan Analog 6 (do phan giai 10bit)

Dong toi da trén mo6i chan /O | 30 mA

Dong ra t6i da (5V) 500 mA

Dong ra t6i da (3.3V) 50 mA

B0 nhd flash 32 KB (ATmega328) vdi 0.5KB dung bai
bootloader

SRAM 2 KB (ATmega328)

EEPROM 1 KB (ATmega328)

¢. Chirc nang.

Nhén thong tin cac thong tin va diéu khién toan bo hé thong. Arduino uno R3
sé nhan thong tin ttr module cam bién gia t6c, module GPS. Xt ly cac thong tin nay

dé diéu khién hé thong, diéu khién module sim gwi tin nhan.

2.1.2. MODULE GPS NEO 6M

a. Thong tin.

GPS NEO-6M v2 1a module dinh vi toan cau st dung hé théng vé tinh GPS
cta My. Module GPS NEO-6M cho toc do xac dinh vi tri nhanh va chinh xac, c6
nhiéu mirc nang lwgng hoat dong, phu hgp vé6i cac tng dung chay pin.

b. Thong so.
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- Hang Ublox.

- Ic chinh : Neo 7 nguyén chiéc ctia Ublox.
- Nguon cap : 3v =>3.5v

- Giao tiép : Serial (1a UART TTL)

- Anten r0i hodc dan truc tiép 1én mach

- Chu ky cap nhat toa d6 0,1 s dén 1s tuy tirng dia hinh c6 thuan lgi hay khong.

[or-a] e [mia] [or-a]

(DA ()

Hinh 2.3: Hinh anh va so dé chan module GPS

c. Chitc nang

Module GPS sé nhan vi tri vé toa do cua xe hién tai. Néu nhuw xe gap va cham
va gui tin nhan di thi arduino sé gtti kém theo toa d6 ma module GPS cap cho vao tin
nhan.
2.1.3. MODULE SIMS800A.

a.Thong tin.

Module SIM800A_mini véi module GSM/GPRS c6ng nghiép hiéu suét cao:
SIMB800A, bang tan lam viéc: GSM900/1800MHz. C6 thé ho trg thoai dién thoai,
SMS (SMS, MMS), chitc nang truyén dit liéu GPRS (ho trg ché do truyén trong sudt,
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do6 phan giai tén mién va ché do IP), cling c6 gidi ma DTMF (c6 thé xac dinh nut
khac). Thiét ké phan cting trong thiét ké chinh thitc dugc toi wu hoda, viéc st dung
nguon cung cap nang lugng chuyén doi hiéu qua.
b.Thong so

-IC chinh: Module GSM GPRS Sim800A.

-Nguon cap: 4.5-5V, ¢6 thé st dung vGi nguon dong thap tir 500mAh trd 1én (nhw

cong USB, nguon tr Board Arduino). Khuyén dung nguén 2A dé dam béao hiéu

suat hoat dong ciua SIM

-Tich hgp Khe Micro Sim.

-Tich hgp led bao trang thai SIim800A

-Tich hop tu bu dién dung cao va Diod giam ap dé c6 thé cap 5VDC va ngudn

dong thap.

-Dong khi ¢ ché d6 cho: 10 mA

-Dong khi hoat dong: 100 mA dén 2A.

-Kich thuwgc: 2.5 cm x 3.1 cm

Hinh 2.4 : modul sim800a
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¢. Chirc nang.

+ Khi xe gdp va cham, arduino sé xt li thong tin va diéu khién module sim gui
tin nhan dén mot so dién thoai da cai dat trwdc. Trong tin nhan c6 kém theo toa do
cua xe.

2.1.4. MODULE CAM BIEN GIA TOC MPU-6050

a.Thong tin

+ MPU-6050 la cam bién cia hang InvenSense. MPU-6050 la mot trong
nhitng gidi phdp cdm bién chuyén dong dau tién trén thé gidi.

+ Module cam bién gia toc MPU-6050 tich hop gia toc 3 truc + con quay hoi
chuyén 3 truc gitp kiém soat can bang hoac dinh huwéng chuyén dong cho robot, may
bay, drone, tay cam choi game, hé thong gilt thang bang cho camera/may anh, nhan
biét su roi, rung, lac,.......

b.Thong so

+ con quay hoi chuyén 3 truc

+ cam bién gia toc 3 chiéu

+ con quay héi chuyén: + 250 500 1000 2000 dps

+giatoc: £2+4+ 8+ 16g

+ Nguon: 3-5V, trén module MPU-6050 da c6 san LDO chuyén nguén 5V ->
3V

+ Giao tiép 12C ¢ mitc 3V

+ Khodang cach chan cam: 2.54mm
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Hinh 2.5: Module cam bién gia toc MPU-6050

c. Chirc nang

1. Cam bién c6 3 truc ta goi la Ax, Ay, Az.

2. Khi gan ¢6 dinh cdm bién 1én doi twgng thi tao thanh hé truc toa d6 - Hé truc
toa do nay la body- frame.

3. Gravity la gan véi hé truc toa d c6 dinh mat dat (local-level frame).

4. Khi doi twgng quay, hay cé goc nghiéng, nghia la body-frame quay trong
local-level frame, thi Gravity chiéu lén ca 3 truc Ax, Ay, Az, gia tri hinh chiéu lén
cac truc nay phu thudc vao géc twong ng ctia n6 so véi phwong thang dirng.

5. Khi cho d6i twgng ty quay (gia thiét quay déu) quanh truc nao day (truc
X0), trong trng vdi no thi cac truc cta body frame cling quay quanh truc XO nay, va
do dé, hinh chiéu ctia Gravity 1én cac truc Ax, Ay, Az trd thanh tin hiéu hinh sine.
Gia tri Ax, Ay, Az nay dat cuc dai khi chiéu twong (tng cta cac truc "gan ding nhat"
vdi chiéu thang xuong (chiéu ctia Gravity), va bé nhat khi cé chiéu "gan" ding nhat

v&i chiéu hudng thang 1én.
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Do do6, néu giam sat gia tri Ax, Ay, Az la c6 thé biét dugc ltic nao né hwéng
xuong hay huéng 1én.

Dua vao nguyén ly trén thi khi xe nga qua trdi thi truc Ax sé thay doi, nga qua
phai thi Ay sé thay doi. Do do ta c6 thé xac dinh goc nghiéng ro6i dua ta quyét dinh la
xe nga hay ding.

2.2. THIET KE MACH CHINH
2.2.1. Vé mach va lap trinh

a. St dung phan mém Altium dé vé mach.

& Altium Designer x|

EDXP File Edit View Project Place Design Tools AutoRoute Reports Window Help B v B v 8 v=v @G~ v rhtA
HOleEERdqd 4 3% | e | # |8 (Not Saved) iRV O@ O @eE AW E B (NoVariations) ~ I v  (All)

o B AD StepperMotorDriver.PecbDoc *

D STEP C1206 (Outline) Standoff=0.0imm Overall=0.7/mm (57.924mm, 63.943mm) Rule : Component Clearance Constraint ( Horizont
ctor - Moving (Push : Push) 1 Object(s) in Dynamic Connect Mode (Press N to change mode)

RV1

o
I 5| W Top Layer M Botiom Layer M Outline [ Top Overlay M Botiom Overlay M Top Paste M Bottom Paste M Top Solder M Bottom Solder M Drill Guide M Keep-Out Layer M Drill Drawing ¥ Multi-Layer $7 | Snap | Mask Level | Clea
X:30mm Y:31.75mm  Grid: 0.25mm  (Hotspot Snap) Online DRC Primitive : 3D STEP C1206 (Qutiine} Standoff=-0.01mm Overall= Dynamic Reconnector - Moving (Push : Push) 1 Object(s) in Dynamic Connect Mode  Syst L

Hinh 2.6: vé mach trén phan mém altium

Trang 11



b. Dung IDE Arduino dé 1ap trinh

&9 Blink | Arduino 1.6.13 - ] X
File Edit Sketch Tools Help

Elink

f/ the setup functicn runs once when you press reset or power the board
void setup() {

S/ initialize digital pin LED BUILTIN as an ocutput.

pinMode (LED_BUILTIN, OUTEUT):
}

f// the loop function runs over and over again forewver
voeid leop() {
digitalWrite (LED BUILTIN, HIGH): ff/ turn the LED on (HIGH is the woltage level

delay (1000); /¢ walt for a second
digitalWrite (LED BUILTIN, LOW): /# turn the LED £ by making the woltage LOW
delay(1000); ff wait for a second
} v
< >

U4 an CORM4

Hinh 2.7: 1ap trinh trén arduino IDE

Tai lieu duwoc chia sé béi Website VnTeach.Com

https://www.vnteach.com
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c. So do khoi

Béat dau
Gia téc nga Af
Goc nga Gf
Nhan gia t6c A va
goec G

h 4

Phén tich sé liéu

b
/ Théng bao /

Hinh 2.8: so do khoi

2.2.2 Lam bo mach
a. Chuan bi:
- 1 board dong mot 16p
- Dung dich HCL+oxi gia => dung dich an mon déng
- Dan la, dao, thudc,....
b. Quy trinh

- In mach da lam trong phan mém Altium ra gidy theo duing ti 1é ctia bo mach thuc
Trang 13



té
- Cat board dong sao cho vira véi bo mach da in ra trén giay
- bat bo mach in trén gidy lén board dong, dé cho 16p dong va 16p muc in ap vao
nhau
- Dung ban 1a la 16p gidy dé cho muc in bam hét vao trén board dong
- Cho board dong c6 bam gidy va muc in vao nuwdc dé lam sach hét 16p gidy
- Cho board dong da bam muyc in vao dung dich an mon dong da chuan bi, phan

dong khong dwgc murc in bao vé sé bi an mon hét dé lai 16p dong c6 mach ma ta can.

Hinh anh in board mach dong

Hinh 2.9: Quy trinh lam board mach
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Hinh 2.10: Hinh anh in board mach dong
2.2.3 Lap rap linh kién
Chuan bi:
- 1 hop dung

- Cong tac
- Chan tiép nguodn
- Cac module
- Dya theo so do da vé bang Altium dé lap rap cac linh kién vao ding vi tri
- Dung khoan dé khoan cac 16 dé lap cac chan cua linh kién
- Dung mé han dé han cac linh kién vao vi tri da lap
2.3. NGUYEN LY HOAT PONG
2.3.1. Mo ta chung
+ Cam bién gia toc dugc gan co dinh trén xe nham c6 dinh hé quy chiéu x,y,z.
Khi tai nan xdy ra thi xe sé do xuéng do do cac truc x,y,z sé thay doi. Dwa vao cac s6
liéu phan tich thi sé xac dinh la xe dang nga do tai nan. Nham giam thiéu tinh trang
nga da thi sé c6 1 khoang thdi gian chd la 15s dé xac dinh la day co6 phai la tai nan
that khong. Néu trong 15s ma xe khong dugce dung day thi sé gwi tin nhan dén cho
nguoi than bao gom vi tri toa do.
+ Vi du nhr A(11°55'07.0"N 107°11'50) khi ghi dia chi nay vao Google map
thi ta dwgc dia chi: trweong THCS&THPT Lwong Thé Vinh, Bom Bo, Bu Dang,

Binh Phudc.
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Hinh 2.12: Xem qua ban do
2.3.2. Chitc nang tirng linh kién:
- Arduino R3: 1a vi diéu khién, diéu khién moi hoat dong.
- MPU 6050 cam bién gia toc c6 chitc nang xac dinh géc nham muc dich xac
dinh la xe dang nga hay ditng.
- Module GPS NEO 6M c6 chttc nang xac dinh dia chi ctia xe duéi dang toa do
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- Module Sim 800 c6 chirc nang khi xe nga va sau khoang thoi gian 15s ma xe
van khong duwgc dung day thi sé giti tin nhan vé cho ngudi than dugc cai dat tir
tredc va gui thém dia chi dwdi dang toa do. Chi can nhap toa do nay vao Google
map thi sé ra dia chi noi xe dang bi do.
- Mach dwgc stt dung nguon trye tiép tir acquy ctia xe may hodc dung Pin 9v
2.4.Nhirng han ché:
Vi trong qua trinh nghién cttu con gap nhiéu han ché vé kién thitc nén viéc xac
dinh té nga con c6 nhiéu han ché.
Khi nhan tin vé cho so dién thoai mdi bao vi tri toa d0 ma chwa nhan tin dugc
cu thé dia chi
Chi nhan tin cho duy nhat mot so dién thoai
2.5. Hwong phat trién de tai
Tiép tuc nghién citu dé co6 thé nhan tin cho nhiéu s6 dién thoai, xac dinh cu thé

xe tiy ngd hay nga do va cham dé gt tin nhan.
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III. KET LUAN

Dé tai da thiét ké va ché tao thiét bi gi tin nhan va toa do khi xe bi do bang st
dung board mach Arduino UNO R3 va nén cong nghé mang GSM thong qua module
Sim800A da dugc thyc hién thanh cong.

Do diéu kién nghién cttu con han ché vi vay deé tai chi dirng lai & viéc bao tin
nhan va toa do khi xe d6. Hwéng phat trién cuia dé tai trong twong lai hoan toan c6 thé
m& rong theo cac huéng sau:

- Nhan tin cho nhiéu s6 dién thoai cung ltic

- Phan biét duoc xe tu do, xe dé do va cham

Cung véi sy phat trién manh mé cdia nén cong nghiép 4.0, cac hé thong thong
minh ciing ra doi nham dap &ng nhitng nhu cau doi héi ngay cang cao cia con nguoi,
chiing em hy vong dé tai nay sé dong gép mdot phan nhéd cho sy phat trién do, va
mong mudn trong twong lai c6 dwge nhitng s ho tro tot hon dé c6 thé phat trién deé

tai mot cach hoan chinh va da dang hon.
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	-Tích hợp led báo trạng thái Sim800A
	-Tích hợp tụ bù điện dung cao và Diod giảm áp để có thể cấp 5VDC và nguồn dòng thấp.
	-Dòng khi ở chế độ chờ: 10 mA
	-Dòng khi hoạt động: 100 mA đến 2A.
	-Kích thước: 2.5 cm x 3.1 cm
	
	Hình 2.4 : modul sim800a
	c. Chức năng.
	+ Khi xe gặp va chạm, arduino sẽ xử lí thông tin và điều khiển module sim gửi tin nhắn đến một số điện thoại đã cài đặt trước. Trong tin nhắn có kèm theo tọa độ của xe. 2.1.4. MODULE CẢM BIẾN GIA TỐC MPU-6050
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