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lubn 1a chd dwa viing chac, xin kinh chdc quy Thay, C6 va gia dinh doi dao stc khoe

va thanh cbng trong su nghiép cao quy.
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TOM TAT

Muyc dich cua dé tai 1a thiét ké va thuc hién hé thdng diéu khién tin hiéu giao
thong théng qua mang GPRS. Bao gém cac module phan ciing tich hop cac chirc ning
GSM/GPRS, dé thu nhan cac thong tin server va truyén client dé diéu khién tin hiéu
giao thdng... Tir d6, bang cach truy cap vao trang web, thong qua giao dién d6 hoa,
ngudi ding c6 thé diéu khién truc tiép cac bién bao giao thdng.
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ABSTRACT

The goal of this thesis is designing and implementing controller device by using
GPRS network, includes hardware modules integrated GSM/GPRS functions for
receiving locator information from server and transferring data to client such as
speed... Therefore, by accessing webpage via graphical interface, user can control
traffic light....

Vi
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CHUONG 1. GIOI THIEU

1.1. TONG QUAN
1.1.1. Toéng quan

Hién nay, khoa hoc va cong nghé dang dan dwoc (ng dung rong rii dé con nguoi c6
mét cudc séng tién nghi hon, d& dang hon. Trong d6, linh vuc duoc cac nha nghién
ctru quan tam 12 1am sao cai thién dugc moi truong sdng cia moi ngudi xung quanh dé
ngay cang hién dai va hiéu qua hon. Vi thé, viéc xay dung mot hé thong diéu khién
diéu khién giao thdng ngay cang phat trién vai nhu cau ngay cang lén. Ngay xua, viéc
diéu khién céc tin hiéu giao théng thuong duoc thuc hién mét cach cuc bo tai ngay dia
diém, roi rac giira timg diém nat giao thdng. Ngay nay, vai su phét trién cua cong
nghé va sy bung ndé mang intenet cac ki thuat diéu khién tir xa théng qua mang khéng

day da rat phat trién.
1.1.2. Tinh hinh hién tai
a. Trénthé gisi
Tai cac qudc gia phat trién, dé tai nay da khong con méi. Véi ha tang mang tién bo,

su dau tu nghiém tuc va khoa hoc. P hinh thanh mang ludi diéu khién tap trung. Toi

vu héa cac giai thuat. Hinh thanh hé thdng giam sat va diéu khién dong nhat.
b. Tai Viét Nam

Do diéu kién vé kinh té, cling nhu han ché vé trinh d6 ky thuat, & Viét Nam, hé
théng hé thdng diéu khién tin hiéu giao théng con chua phd bién. Mot trong nhitng rao
can la do duong truyén két néi gitta cac diém giao thdng con han ché. Tha hai, han ché

vé ngén sach da kiém ham sy phat trién cua linh vuc nay.

Nhitng ndm gan day, sy phat trién nhu vii bdo vé cong nghé truyén théng, dién hinh
nhu 12 mang internet di dong va phd bién cua cac céng nghé. Moi di liéu, cong viéc
déu duoc s hoa nhd sy hd trg caa dién toan dam mAy, con ngudi ¢ thé 1am viéc moi
lic moi noi qua Smart phone va Laptop. Va quan trong nhat la nhu cau buc thiét cua
x4 hoi la cai thiét mang lugi giao théng hién nay. Nhu vay nén tang xay dung hé thng

diéu khién tin hiéu giao thong da duoc san sang.
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Tir nhitng van dé trén, muc tiéu chia dé tai sé thuc hién la xay dwng mét hé

théng diéu khién tin hiéu giao thong.
1.2. NHIEM VU DE TAI
1.2.1. Myc tiéu caa dé tai Luan vin
V& muc tiéu téng quat:
- Xay dung duoc moét md hinh diéu khién tin hiéu giao thdng mang tinh kha thi
va kha nang ng dung cao trong thuc té.
- San pham tao ra don gian, dé lam dat, gia thanh thap va dé sur dung;
Vé& muc tiéu hoc tap:
- Biét tu nghién ctu, tu thuc hién nhimg dé tai duoc giao.
- Trong qué trinh béo cdo san pham, can thé hién dugc cho nguoi quan sét thay
nhitng kha nang ctia md hinh va han ché dén muc thap nhat nhitng rai ro c6 thé
Xay ra.

1.2.2. Pham vi cdng viéc

M6 hinh hé thdng véi cac thanh phan:

Céc client node mang trao d6i véi web server qua mang di dong.
- Web server twong tac voi nguoi ding bang giao dién web.

Client két ndi véi server qua giao thirc HTTP, ¢ thé gui 1én duoc cac thong tin

va doc vé cac thong tin diéu khién.

Céc bo thuc thi: ma tran led ¢ tirng client node.
1.2.3. Gidi han dé tai
Do khong du vé thiét bi nén kha nang dé tai bi gigi han:
- Chi thuc hién 3 client nodes twong @ng véi 3 diém diéu khién khac nhau.
- M&i node: tin hiéu giao thong duoc hién thi trén ma tran led kich thuéc nho hon
thuc té.
- Chi thuc hién két ndi client véi server qua mang GSM. Nén déi khi tin hiéu

khong 6n dinh va con c¢6 do tré nhat dinh.
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- Khéng quan tam t&i vin dé bao mat trong méi truong mang internet.
1.2.4. Nhiém vu cua luan van

- Tim hiéu vé chuan GPRS.

- Tim hiéu va thiét 1ap mang diéu khién théng qua Internet véi giao thirc
Server Client Socket TCP/IP, HTML.

- Tim hiéu vé Module SIM900, MCU STM32 va ma tran led.

- Thiét ké va 1am ra duoc mach cac client node, mach hién thi...

- Xay dung giai thuat quan Iy va lap trinh Server - Client. Gom: giao dién
nguoi dung va quan ly co so di liéu.

1.3.BO CUC

C4&o c40 vé do an gom co 4 chuong:

Chuwong 1: Tong Quan
- Giéi thiéu cai nhin tong quat vé d6 an sé thyc hién: nhu di trinh bay &
trén

Chuwong 2: Co sé ly thuyét
- Noi dung chi yéu s& gisi thiéu cac kién thirc s& dugc ap dung vao d6 an
nhu: tim hiéu vé GSM, GPRS, tap lénh AT, ngdn ngit PHP va SQL, vi
xtt Iy ARM, module SIM900.

Chuwong 3: Thiét ké va thi cong hé théng
- Pua ra so d6 khéi, so d6 nguyén ly, tinh toan, xay dung hé théng phan
cung.
- Xay dung phan mém cach thirc hoat dong cua hé théng.

Chuwong 4: Két Qua va hwéng phat trién
- Hinh anh vé két qua phan cting va phan mém.
- Nhan xét ting phan.
- Nhitng vu diém, nhuoc diém cua dé tai.
- Hudng phét trién cho dé tai.
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CHUONG 2. COSOLY THUYET

2.1. CHUAN GPRS

2.1.1. Gi6i thiéu tdng quat.

Dich vu g6i vo tuyén gdi chung GPRS (General Packet Radio Service) 1a mét cong

nghé mai nham cung cap nhirng dich vy goi IP dau cudi toi dau cudi qua mang GSM,

cho phép trién khai va cung cip nhiing wng dung internet vo tuyén cho mét sé lwong

lén nguoi st dung dich vu vién thong di dong.

GPRS duoc phét trién dua trén nén tang cua hé thong mang GSM. Giai phap GPRS

cua Ericsson duoc thiét ké dé day nhanh viéc trién khai GPRS ma van giit cho chi phi

dau vao thap. Cac khéi chtrc ning ctia mang GSM hién nay chi can duoc nang cip

phan mém, ngoai trir BSC (Base Station Center) phai dwoc nang cap phan cting. Hai
nat mang méi dugc gidi thiéu, @6 1a SGSN (Serving GPRS Support Node) va GGSN

Gateway GPRS Support Node) nham bo sung chirc nang chuyén mach goi bén canh

chie nang chuyén mach mach caa mang.

Structure of a GSM network (key elements)

Mobile Station (MS)

Base Station Subsystem (BSS)

MSC/VLR

= @ |
i
|

Network SubSystem (NSS)

HLRJ/AUC
Gr/Gs é’m)

GPRS backbone
IP netwok

GGSN
Gi GPRS Core Network

Hinh 2.1 Cdu triic GPRS dwoc phét trién diea trén mang GSM.
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SGSN c6 nhiém vu tao tuyén va quan 1i dia chi IP. SGSN cling véi cac dau cudi
GPRS hinh thanh céc kénh truyén logic cho phép viéc truyén nhan cac goi IP. GGSN
dong vai tro két ndi cac dau cudi GPRS trong mang dén cac ISP (Internet Service

Provider) bén ngoai, hoic két néi gitta ca&c mang GPRS véi nhau.

Céac SGSN va GGSN lién két véi nhau va tao thanh mot mang IP xuong séng 1am
nén tang cho dich vu GPRS.

Application
IP/X.25 IP/X.25
Relay

SNDCP SNDCP GTP GTP

LLC LLC UDP / : UDP /
Relay TCP TCP
RLC RLC SSGP BSSGP P P
MAC MAC | Network Network L2 L2
Service Service
GSM RF GSM RF| Llbis : L1bis L1 L1
Um Gb n Gi

MS BSS SGSN GGSN

Hinh 2.2 C&c lép protocol ciia GPRS duwoc tham chiéu trén md hinh OSI.

SGSN va GGSN duya trén duong truyén vo tuyén ¢ san dé xay dung mang chuyén
mach goi GPRS duya trén protocol TCP/IP tuong thich véi mang internet théng dung,

cho phép cung cap cho céac thué bao trong mang nhiing dich vu méi hap dan hon.
Mot s6 dac diém cia GPRS:
- Toc d¢ dir liéu: GPRS tan dung céc khe thoi gian 9.6 Kbps caa mang GSM dé

trién khai dich vu, nén téc d6 dix liéu 1a rat cham so véi cac mang truyén sb liéu goi

khac. Toc do thuc su phu thudc vao sé khe thoi gian duoc ding cho dich vy GPRS.

. Phwong thire tinh cwéc: dya vao dit liéu truyén nhan, khdng dua vao thoi gian két

I4
A

noi
2.1.2. M hinh hé théng thu thap dix liéu qua mang GPRS

Véi tinh ning két ndi véi cac hé thbng mang bén ngoai thong qua GGSN, GPRS

cho phép thiét 1ap mot duong truyén tir dau cubi thué bao mang GSM st dung dich vu
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GPRS dén mot dau cudi cua cac hé thdng mang khac, qua d6 cho phép thiét ké mot hé

théng thu thap dit liéu rat linh dong.

Trong cac ung dung thong thuong, viéc phan tich, luvu trlr, van hanh dya trén dir liéu
thu thap duoc tir cac dau cudi mang GPRS s& duoc thuc hién boi mot may tinh, v. day
la cac thao tac phic tap va doi hoi nhiéu tai nguyén. Do d6 viéc thiét 1ap mot lién két
gitta dau cudi mang GPRS va may tinh Ia can thiét. Véi loi thé vé hé théng co sé ha
tang rong khap va kha nang truyén nhan dir liéu toc do cao, dang tin cay, phuong an

t6i wu 1a lién két thdng qua Internet.
Mb hinh két ndi duoc mo ta nhu sau:

Pau cudi mang GPRS s& truyén nhan dir liéu v6i may tinh duoc két ndi Internet
thong qua duong truyén sau: dau cudi GPRS -> BTS -> SGSN -> Mang xuong song
GPRS -> GGSN -> ISP -> Router -> mang Local-Area Network -> May tinh. Dt liéu
s& duoc trao doi giita dau cudi thué bao GPRS va may tinh thdng qua cac goi IP, va
dwa trén cac protocol TCP/UDP. Tiy theo kha niang hd tro cua dau cudi thué bao
GPRS c6 thé str dung cé4c protocol & cac 1op ung dung cao hon.

Vi cac md hinh don gian, nhu cau vé xu Iy dir liéu khdng cao, c6 thé lya chon céc
phuong 4n don gian hon nhu:

- Str dung dich vu SMS: khéng can thong qua GPRS.

- Truyén nhan dir liéu giira cac dau cudi GPRS: phuong an nay hoan toan cé thé
thuc hién duogc, tuy nhién tée do dit liéu kha thap, va lam ting chi phi dich vu.

Vi dau cudi mang GPRS, ¢6 nhiéu san pham phu hop véi yéu cau cua hé thong.

Pién hinh 1a cac modem GSM c6 hd trg GPRS. Thiét bi nay dugc cung cip boi
nhiéu hang, nhu Sony Ericsson, Nokia, Wavecom, SIMCOM... San phim cua
SIMCOM (SIM300, SIM900...) dugc lya chon do cac tinh nang sau:

. H3 tro GPRS.

- HG tro kha nang truyén nhan dir liéu TCP/UDP.

- Gia thanh thap.
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- Thiét ké phan ctng don gian.
- Pugc diéu khién bang tap lénh AT, cho phép diéu khién dé dang.
2.2. LY THUYET VE GIAO THUC TCP/IP

2.2.1. Gigi thiéu téng quét

Bo giao thic TCP/IP, ngan gon la TCP/IP (tiéng Anh: Internet protocol suite hozc
IP suite hoac TCP/IP protocol suite - b giao thic lién mang), la mot bo cac giao thuc
truyén thong cai dat chong giao thirc ma Internet va hau hét cac mang may tinh thwong
mai dang chay trén d6. B giao thirc nay duoc dat tén theo hai giao thic chinh ciua no
la TCP (Transmission Control Protocol -Giao thiac Diéu khién Giao van) va IP
(Internet Protocol - Giao thirc Lién mang). Chung ciing 13 hai giao thtrc dau tién duoc

dinh nghia.

Nhu nhiéu bd giao thic khac, b giao thitc TCP/IP c6 thé duoc coi 1a mét tap hop
cac 16p, mdi 16p giai quyét mot tap cac van dé cé lién quan dén viéc truyén dir liéu, va
cung cap cho céc giao thirc 16p cap trén mét dich vu duoc dinh nghia 1 rang dua trén
viéc sir dung cac dich vy cua céc 16p thap hon. Vé mat ldgic, cac 16p trén gan véi
nguoi dung hon va lam viéc vai dit liéu triru tugng hon, ching dua vao céc giao thuc
l6p cap dudi dé bién ddi dir lidu thanh cac dang ma cudi cuing c6 thé duogc truyén di
mot cach vat ly. M6 hinh OSI miéu ta mot tap c6 dinh gom 7 16p ma mot sé nha san
xuat lya chon va n6 cé thé duoc so sanh twong d6i voi bo giao thuc TCP/IP. Su so
sanh nay c6 thé gay nham lan hoac mang lai su hiéu biét sau hon vé bo giao thuc
TCP/IP.
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