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LOI MO DAU

Trong nhiing ndm gan day cling v&i su phat trién ciia nén kinh té 13 toc
d6 gia ting khong ngimg vé cac loai phuong tién giao thong. Sy phét trién
nhanh chong cila cac phuong tién giao thong da din dén tinh trang tic nghén
giao thong xay ra rat thudng xuyén.Van dé dit ra ¢ day 13 lam sao dé dam bao
giao thong thong sudt va sir dung dén diéu khién giao thong ¢ nhimng nga tu,
nhirng noi giao nhau cua cac lan duong la mot gidi phap.

Dé viét chuong trinh diéu khién dén giao thong ta c6 thé viét trén nhiéu
hé ngon ngit khac nhau. Nhung cung véi sy phat trién manh mé cua nganh
cong nghiép ché tao linh kién ban din va vi mach tong hop, mot huéng phat
trién méi ctia cac vi xtr 1y d6 hinh thanh dé 1a cac vi diéu khién. Vi nhiéu uu
diém, vi diéu khién d6 duoc st dung rong rai trong nhiéu linh vuc khéac nhau.
Bang cach 4p dung vi diéu khién trong qua trinh san xuat va xu 1y, vi diéu
khién da thuc sy thé hién dugc wu thé ctia minh so vai cac thiét bi diéu khién
thong thuong. vi thé viée st dung vi diéu khién mang lai hiéu qua kha cao
trong viéc diéu khién tin hiéu giao thong

Xuat phat tir nhimg nhu cau thuc té giao thong trén doan tir Cau Rao
dén Nga Tu Trai Linh, tinh trang ach tic thudng xdy ra vao nhitng thoi gian
cao diém. Pic biét 1a 2 nut Cau Vuot Lach Tray va Nga Tu Trai Linh.Véi
ham muén hiéu biét vé vé linh vuc nay, t6i xin chon dé tai 1am dd an tdt
nghiép vé&: Muc dich cia dé tai nay 1a hiéu biét vé van dé diéu khién giao
thong qua ho vi xir Iy 8051 va quan trong nhét 14 nhiing giai phap giao thong
tai cac ngd tu va cum ngd tu nhiam tiét kiém thoi gian va ach tic giao thong.

Trong qua trinh hoan thién dd an tot nghiép “XAy dung mé hinh chi bao

11



thoi gian tai nut giao thong” em da nhan dugc su giap do, dinh hudng va

phan tich chi tiét ctia Thay Than Ngoc Hoan

CHUONG 1.

CAC NUT GIAO THONG TU NGA TU THANH POQI TOI
CAU RAO

1.1. THUC TRANG CAC NUT GIAO THONG TU NGA TU THANH
POI TOI CAU RAO.

1.1.1. Nut giao thong nga tw Thanh Poi ( Cau Pit — Lach Tray — Lé Loi —
To6 Hi€u )

Chiéu rong mit dudng phia Cau P4t 14m, Lach Tray 18m, Lé Loi 15m.

Khoang cach giita 2 vach cho ngudi di bo theo tryuc duong Cau Dat —
Lach Tray la 33m va theo truc duong Lé Loi — T6 Hiéu 1a 30,7m.

Puong Lach Tray, T6 Hi¢u la 16i di thuan ca 2 chiéu cho cac loai

phuong tién tho so, xe may, 6 t6....(trir xe ¢o trong tai > 15 tin. Con
duong

Lé Loi cac phuong tién chi duoc di 1 chiéu theo hudéng Lé Loi. Va

Puong Cau Dét phuong tién chi ¢ thé di mot chiéu vé phia Lach Tray

f XEDO

o




Hinh 1.1: Ng tu Thanh Poi ( nhin hudéng phd Cau Pit )

Ngi tu c6 hai truc dudng kich thudc hinh hoc khéng ddi xtmg, can bd
tri cum dén tin hiéu cho phuong tién va ngudi di bo 2 chiéu theo 2 hudng nhu
nhau. Pay 1a nat giao thong kha dic biét ¢ téi 2 duong 1 chiéu d6 1a Cau Dat
chi c6 hudng tir Trung tdim Thanh Phé vé phia duong Lach Tray, va Puong
Lé Loi huong xe tor T6 Hi¢u, Lach Tray di vao thanh phé.

1.1.2. Nat giao thong ngd tw Quan Mau (Lach Tray — An Pa — Pinh
Pong)

Chiéu rong mat duong phia Lach Tray 16m dén 18m, An Pa 10m,
binh DBong 7m.

Chiéu rong 1& dudng trung binh & dudng Lach Tray 9,7m, dudng An
Da, duong Dinh Dong 6,2m.

Khoang céach gitra 2 vach cho nguoi di b theo truc duong Lach Tray 1a

33,8m va theo truc duong An Da — Dinh Pong 34,8m.

Puong Lach Tray — An Pa — Pinh Pong 13 16i di thuan 2 chiéu cho cac
loai phuong tién, thd so, xe may, xe 6 0. ...(trir xe tai trong > 15 tan).

Nga tu ¢6 hai truc dudng véi kich thuéc hinh hoc khong dbi xung, dic
biét chiéu rong dudng va luu lugng xe khac nhau tuong ddi 16n, do d6 khi bd
tri cac cum dén tin hiéu cho phuong tién va nguoi di can thém deén bao cho r&

phai khi dén d6 (huéng An Pa — Dinh DPong dé tranh un tic boi dudng hep).
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beén bao cho phép ré nay dugc mac song song voi den do cua hudng

An Da — Binh DPong khi den do sang thi dén bao cho phép ré phai sang xanh

Hinh 1.2: Nt giao thong Quan Mau

1.1.3. NGt giao thong cau vuet Lach Tray (Lach Tray — Nguyén Vin
Linh — Nguyén Binh Khiém)

Pay la nut giao thong cua Thanh Phd, dic biét khac voi cac ngi tu
thong thuong, 14 nat ¢6 2 truc dudng cat nhau va c¢6 dudng cit nho cho phép
phuong tién r& phai ma khong chiu su diéu khién cua dén tin hiéu giao thong,
phuong tién di thang va ré trai vi thé luu luong giam di déng ké.

Chiéu rong mit dudng phia Lach Tray 18m, Nguyén Binh Khiém 35m.
Chiéu rong 1& duong trung binh duong Lach Tray 9,7m dudng Nguyén Binh
Khiém 8,5m. Khoang cach gitra 2 vach cho nguoi di b theo truc duong Lach

Tray la 52m
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Puong Lach Tray 1a 16i di thuén ca 2 chiéu cho cic phuong tién, riéng
xe 0 t0, xe tai > 15 tin di qua cau Vuot khi qua dudng Lach Tray. Cac xe di
thang trén dudong Nguyén Binh Khiém ciing thudng qua cau dé tranh dén giao
thong nén lugng xe ¢ ddy dugc giam thiéu nhat. Két cdu mit bang giao thong

cling kha hop 1y.

Hinh 1.3: Nut giao thong cau vuot Lach Tray

Ngi tu ¢6 2 truc duong voi kich thude hinh hoc khong ddi xtimg va do
d6 c6 chu trac dic biét, lan dudng rong véi nhiéu lan xe chay nén ngoai 4 cot
den tin hi¢u giao thong cao 3,8m, tin hiéu dén giao thong chinh dugc dat ddi
dién noi thuén tién cho ngudi diéu khién phuong tién thiy dé& dang. Cac cum
dén tin hiéu gom dén cho phuong tién va ngudi di bo qua 2 chiéu duogc bd tri
theo 2 hudng nhu nhau.

Nut giao thong ndy la nit giao thong quan trong cua thanh phd, 1a
hudng di chu yéu cua cac loai xe tai, contener van chuyén hang hoa tir cang
Hai Phong di cac khu vuc khéc. Lugng xe di qua nga tu tuy khong c6 xe tai vi
d3 qua cau vuot nhung lugng xe con, xe khach va cac phuong tién cong cong
thi rat nhidu. Nén ¢ nat ndy thuong xuyén xay ra ach tic hang gid ddng hd

vao budi sang va chi€u tan tam. Nut giao thong nay ndi cac khu dan cu dong
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duc lién ké nhiéu trudng hoc va 2 ngi tu Péng Qudc Binh va Quan Mau nén
luong xe nhiéu hon han.

Nt giao thong ndy duoc coi 1a diém quan trong cua giao thong Thanh
Phé duoc thanh phd va cac co quan dua giai phap nham giam ach tic tai day.
1.2. CAC PHUONG AN PIEU KHIEN PEN GIAO THONG VA Y
NGHIA PIEU KHIEN GIAO THONG THEO “LAN SONG XANH”
1.2.1. Phwong phap diéu khién dén giao thong bing IC sb

Véi mach dung IC s6 c¢6 nhitng vu diém sau:

- Gia thanh ré

- Mach don gian dé thyc hién

- Ton hao cong suét bé, mach cé thé dung pin hodc acquy

Tuy nhién khi sir dung k¥ thuat sb rat kho khan trong viéc thay doi
chuong trinh. Mudn thay d6i mot chwong trinh nao d6 thi budc ta phai thay
d6i phan ctimg. Do d6 mdi 1an phai lap lai mach dan dén tén kém vé kinh té

ma nhiéu khi yéu cau d6 khong thuc hién duge nhd phuong phap nay.

Véi su phat trién manh mé& cua nganh k¥ thuat s6 dac biét 1a cho ra doi
cac ho vi xir 1y, vi diéu khién hay PLC da giai quyét duoc nhiing bé tic va
kinh té hon ma phuong phép dung IC s6 két ndi lai khong thuc hién duge.
1.2.6. Phwong phap diéu khién dén giao thong bang vi diéu khién

Ngoai vu diém cta phuong phép trén, phuong phap nay con cé nhiing
vu diém sau:

Do trong vi diéu khién co sir dung cac bd timer, cac hé théng ngét, cau
1énh don gidn nén viéc 1ap trinh don gian hon.

Trong mach cé thé sir dung ngay bd nhé trong ddi véi chuong trinh co

quy md nhoé rat tién loi ma vi x@ 1y khong thuc hién duoc.
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N6 ¢6 thé giao tiép ndi tiép truc tiép voi may tinh ma vi xir 1y cling giao
tiép duoc nhung 1a giao tiép song song sang ndi tiép dé giao tiép v4i may

tinh.
1.2.7. Phwong phap diéu khién dén giao théng véi vi mach dung k§y thuét
vi xur ly

Véi phuong phap nay c6 nhitng wu diém sau:

Ta c6 thé thay d6i mot cach linh hoat bang viéc thay doi phan mém
trong khi d6 phan ctimg khong thay doi ma mach dung IC s6 khong thé thuc
hién duoc ma néu co thé thuc hién duogc thi cling cimg nhic ma nguoi cong

nhan kho tiép can, d& nham.
S linh kién str dung trong mach ciing it hon.
Mach don gian hon mach ding IC sé.

Song do phan ctng cta vi xtr Iy chi sir dung CPU don chip ma khong
c6 cac bd nhd RAM, ROM, cac bo timer, hé théng ngat. Do vay viéc viét
chuong trinh gip nhiéu kho khin. Do vay hién nay dé khic phuc nhiing

nhuoc diém trén hién nay nguoi ta st dung bd vi diéu khién.

1.2.8. Phuwong phap diéu khién dén giao thong véi PLC
Vé6i phuong phap st dung PLC ¢6 nhitng vu diém sau:
Lap trinh don gian, do tin cay cao.

Chtrc ning diéu khién thay doi d& dang bang thiét bi 1ap trinh (may
tinh, man hinh) ma khong can thay doi phan cimg néu khong c6 yéu cau thém

b6t cac thiét bi nhap xuét.
Thoi gian hoan thanh mot chu trinh diéu khién rat nhanh.

Tuy nhién phuong phap ndy c6 nhiéu vu diém hon vi xtr Iy nhung viéc

ap dung trong hé thdng nho 13 khong thich hop béi gia thanh rat cao.
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Véi nhitng wu diém cua timg phuong phéap 1a khac nhau. Tuy nhién
thuc hién db an nay em chon phuong phéap diéu khién bang vi diéu khién boi

day 1a phwong an tbi wu nhat phu hop véi d6 an.

Hién nay bo vi diéu khién AT89C51 dang duoc st dung rong rai vi

vay em lua chon bo diéu khién nay dé diéu khién hé théng
1.2.9. Y nghia ciia diéu khién giao thong theo “lan séng xanh”

Chiing ta dugc biét trd ngai giao thong khong nhitng anh huong dén
mdi nguoi tham gia giao thong lang phi thoi gian va tién bac. Ma con tang
thém chi phi cta xa hoi cho cac hoat dong giao thong. Vi thé c6 nhiéu phuong
an duoc dua ra va mot trong sé d6 1a phuong an diéu khién dén giao thong
theo “lan xanh”

Khai niém “lan xanh” duoc dé cap dén ¢ day chinh 1a 1am thé nao dé
phuong tién tham gia giao thong c6 thé gip hai dén xanh lién tiép ¢ hai nga tu
lién nhau. Mudn duoc nhu vy ching ta phai thiét ké diéu khién tin hiéu giao
thong tap trung cic nit giao thong gan ké nhau, théa man muc tiéu nhing truc
duong dugc uu tién khi dén xanh tai nut sé mot thi di chuyén t6i nat thir 2
cling s& gap dén xanh. Khi thyc hién diéu khién theo giai phap nay thi can
dam bao rang cac truc duong khong duoc wu tién phai thong sudt, phai tinh
toan thoi gian dat cho mdi hudng that hop Iy nham dua ra mot giai phap toi
ru nhat khi s6 luong xe tham gia khong phai gio cao diém va gio cao diém
Va tuong tu nhu vay véi cac nat tiép theo.

Viéc diéu khién dén giao thong theo “lan xanh” s& giup tang tinh ning
lru thong cho céc nut giao thong, diéu khién tién loi d& dang tiét kiém chi phi
va c6 tinh mé rong cao, toi wu hoa viéc tham gia clia cac phuong tién va kha
ning thong xe nhanh nhét trong diéu kién co s& vat chat dudng va cac cong
trinh hd trg giao thong hién c6. Nang cao y thirc tham gia giao thong cia

ngudi tham gia vao nhiing tuyén dudng c6 nhiéu phuong tién tham gia.
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CHUONG 2.
UNG DUNG VI PIEU KHIEN XAY DUNG HE THONG PIEU
KHIEN TiN HIEU PEN GIAO THONG THEO “ LAN SONG

XANH”
2.1. GIOI THIEU VE VI PIEU KHIEN AT89C51
2.1.1. Tong quan veé vi diéu khién AT89C51

Hinh 2.1: Hinh dang AT89C51

AT89C51 1a mot h¢ vi tinh 8 bit don chip CMOS c6 hi¢u suit cao, cong
sut nguén tiéu thu thép va ¢6 4KB bd nhé ROM Flash x6a dugc/lap trinh
dugc. Chip nay dugc san xuét dua vao cong ngh¢ by nhéd khong mét noi dung

c6 do tich hop cao cua Atmel.

Chip AT89C51 ciing twong thich véi tap 1énh va cac chan ra ciia chuan
cong nghi¢p MCS-51. Flash trén chip nay cho phép bd nhd chuong trinh duoc
1ap trinh lai trén hé théng. Két hop mdt CPU linh hoat 8 bit véi Flash trén mot
chip don thé, Atmel 89C51 1a mot hé vi tinh 8 bit don chip manh cho ta mot
giai phap c6 hiéu qua vé chi phi va rat linh hoat dbi voi cac tng dung diéu

khién.
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AT89C51 co cac dac trung chuan sau: 4KN Flash, 128 byte RAM, 32
duong xuat nhap, 2 bo dinh thoi/dém 16 bit, mot ciu trac ngat hai mic wu
tién va 5 nguyén nhan ngit, mot port ndi tiép song cong, mach dao dong va

tao xung clock trén chip.

/4
A

Ngoai ra AT89C51 duoc thiét ké véi logic tinh cho hoat dong c6 tan sd
giam Xuéng 0 va hd trg hai ché do tiét kiém nang luong dugc lua chon béng
phan mém.

Ché do nghi dimg CPU trong khi van cho phép RAM, cac bd dinh

thoi/dém, port ndi tiép va hé thong ngit tiép tuc hoat dong.

CAu hinh chan cia AT89C51 nhu sau:

(Tzy P10 1 e 40 [ veo
(TZEX)P1.1 0O 2 39 O Po0.0 (ADO)
P1.2 3 38 [J Po.1 (AD1)
P1.3 ] 4 37 g Po.2 (AD2)
P1.4]s5 36 b Po.3 (AD3)
P1.6 & 35 B Po.4 (AD4)
P17 34 [ PO.5 (ADS)
P1.70 8 33 [ PO.6 (ADB)
AST ] o 32 O Po.7 (AD7)
(RXD) P30 O 10 31 O EA/NVPP
(TXD) P3.1 O 11 30 | ALE/PROG
(TNTO) P32 12 29 3 PSEN
(INT1) P33 13 28 O P2.7 (A15)
(TO) P3.4 ] 14 27 P P2.6 (A14)
(T1) P3.5 ] 15 26 O P2.5 (A13)
(WR) P3.6 O 16 25 O P2.4 (A12)
(AD) P37 17 24 O P2.3 (A11)
XTaL2 O 18 23 3 P2.2 (A10)
XTaL1 O 19 22 O P2.1 (AD)
GND 20 21 3 P2.0 (AB)

Hinh 2.2: So dd chan cia AT89C51

AT89C51 cb tat ca 40 chan. Mdi chan c6 chirc ning nhu cac duong I/O
(xuat/nhap), trong d6 24 chan c6 cong dung kép: mdi dudng c6 thé hoat dong
nhu mot duong I/O hodc nhu mot dudng diéu khién hodc nhu thanh phan cua

bus dia chi va bus dir liéu.

2.1.2. Cac chan vi diéu khién AT89C51
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Hinh 2.2 cho ta so @ chan cta chip 89C51. M6 ta tom tat chic ning

cua tung chan nhu sau.

Nhu ta thy trong hinh 2.1, 32 trong s6 40 chdn ctiia 89C51 ¢b cung
dung xuat/nhap, tuy nhién 24 trong 32 duong ndy c6 2 muc dich (cong dung).
Mobi mot dudng co thé hoat dong xuét/nhép hodc hoat dong nhu mot duong
diéu khién hodc hoat dong nhu mot duong dia chi/dir liéu cua bus dia chi/dir
liéu da hop.

32 chan néu trén hinh thanh 4 port 8 bit. V§i cac thiét ké yéu cau mot
murc t6i thiéu bd nhd ngoai hodc coc thanh phan bén ngoai khéc, ta c6 thé su
dung céc port ndy 1am nhiém vu xudt/nhap. 8 dudng cho mdi port cd thé dugc
xtr 1y nhu mot don vi giao tiép vdi cac thiét bi song song nhu may in, bd bién
ddi D-A, v.v... hodc mdi duong co thé hoat dong doc lap giao tiép vO1 mot
thiét bi don bit nhu chuyén mach, LED, BJT, dong co, loa, v.v...

- Chan Vcc

Chén cung cap ngudn (5V)
- Chan GND

Chan nbi dat (OV )

2.1.2.1. Cac port

a. Port0

Port 0 (cac chan tir 32 dén 39 trén 89C51) ¢6 hai cong dung. Trong cac
thiét ké co toi thiéu thanh phan, port 0 duoc st dung 1am nhiém vu xuat/nhap.
Trong cac thiét ké 16n hon c6 bd nhé ngoai, port 0 tré thanh bus dia chi va
bus dit li¢u da hop.

b. Port1

Port 1 chi c6 cong dung 1 xudt/nhap (cac chan tir 1 dén 8 trén 89C51).

Céc chan cua port 1 dugc ky hiéu 1a P1.0, P1.1, ... , P1.7 va dugc dung dé
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giao tiép voi thi€t bi bén ngoai khi cé yéu cau. Khong cé chirc nang nao khac
nira gan cho céc chan cua port 1, nghia la ching chi duoc sir dung dé giao tiép

vo1 céc thiét bi ngoai vi.

c. Port 2

Port 2 (cac chan tir 21 dén 28 trén 89C51) c6 hai cong dung, hodc 1am
nhiém vu xuat/nhap hodc 1a byte dia chi 16 bit cho cac thiét ké c6 bo nhd
chuong trdnh ngoai hodc cac thiét ké c6 nhiéu hon 256 byte bo nhd dit lidu
ngoai.

d.Port 3

Port 3 (cac chan tir 10 dén 17 trén 89C51) c¢6 hai cong dung. Khi khong
hoat dong xuat/nhap, cac chan cta port 3 c6 nhiéu chirc ning riéng (mdi chan
c6 chirc nang riéng lién quan dén cac dic trung cu thé cua 89C51).

Bang 2.1: Dudi day cho ta chirc nang cia cac chan cua port 3

Chan cua port Churc nang
P3.0 RxD ( ngd vao cua port noi tiép)
P3.1 TxD (ngd ra cua port noi tiép)
P3.2 INTO (ngd vao ngat ngoai 0)
P3.3 INT1 (ngd vao ngat ngoai 1)

3.4 TO (ngd vao bén ngoaicua bd dinh thot 0)
P3.5 T1 (ngd vao bén ngoaicua b dinh thoi 1)
P3.6 WR (diéu khién ghi bd nhé& dir liéu ngoai)
P3.7 RD (diéu khién doc bdé nhé di liéu ngoai)

2.1.2.2. Chan PSEN

Chan cho phép bo nhé chuong trinh PSEN (program store enable) diéu
khién truy xudt bo nhd chuong trinh ngoai. Khi AT89C51 dang thuc thi
chuong trinh trong bd nhd chuwong trinh ngoai, PSEN tich cuc hai lan cho mdi
chu ky may, ngoai trir truomg hop 2 tac dong cuia PSEN bi bo qua cho mdi lan

truy xuat bo nhé dir liéu ngoai.
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2.1.2.3. ALE/PROG

Xung ctia ngd ra cho phép chot dia chi ALE (address latch enable) cho
phép chét byte thip cua dia chi trong thoi gian truy sudt b nhd ngoai. Chan
nay cling dugc dung lam ngd vao xung 1ap trinh (PROG) trong thoi gian 1ap
trinh cho Flash.

Khi hoat dong binh thudng, xung ctia ngd ra ALE luén ludn c6 tan sb
bﬁng 1/6 tan sb cia mach dao dong trén chip, co thé duoc s dung cho cac
muc dich dinh thoi tir bén ngoai va tao xung clock. Tuy nhién can luu y 12
mot xung ALE s& bi bo qua trong mdi mot chu ky truy xuat bo nhd dir liéu
ngoai.
2.1.2.4. EA/NVpp

Chén cho phép truy xuit bo nhd ngoai EA (external access enable) phai
dugc ndi voi GND dé cho phép chip vi diéu khién tim nap 1énh tir cac vi trg
nhé cua bd nhd chuong trinh ngoai, bat dau tir dia chi 0000H cho dén FFFFH.
Tuy nhién can luu y 1 néu bit khia 1 (lock bit 1) duoc lap trinh, EA s& duoc
chét bén trong khi reset.

EA nén ndi v6i Vee dé thyc thi chuwong trinh bén trong chip.

Chan EA/Vpp con nhan dién ap cho phép lap trinh Vpp trong thoi gian
1ap trinh cho Flash, dién 4p ndy cép cho céc bo phan c6 yéu cau dién ap 12V.
2.1.2.5. RESET (RST)

Ngur vao RST (chéan 9). Mtic cao trén chan nay trong 2 chu ky may
trong khi by dao dong dang hoat dong s€ reset AT89CS51.
2.1.2.6. XTALL1 & XTAL2

XTAL1L ngd vao dén mach khuéch dai dao cua mach dao dong va ngd

vao dén mach tao xung clock bén trong chip.
XTAL2 ngd ra tir mach khuéch dai ddo ctia mach dao dong

2.1.3. T6 chitc b nhé
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AT89C51 c6 khong gian bd nhd riéng cho chuong trinh va dir ligu. Ca
hai bd nh¢ chuong trinh va dir liéu déu dit bén trong chip, tuy nhién ta co thé
mo rong bd nhd chuong trinh va bo nhé dir lidu bang cach st dung cac chip
nhé bén ngoai v6i dung luong tdi da 1a 64KB cho bd nhd chuong trinh (hay
bo nhé ma) va 64KB cho bd nho dir lidu.

Bo nhé ndi trong chip bao gdbm ROM va RAM. RAM trén chip bao
gém ving RAM da chic ning (nhiéu cong dung), ving RAM véi timg bit
duogc dinh dia chi (goi tat 1a ving RAM dinh dia chi bit), cac day (bank) thanh
ghi va céc thanh ghi chirc nang dac biét SFR (special funtion register. Khong
gian nhd nod1 nay duge chia thanh: cac day thanh ghi (OOH + 1FH), vung
RAM dinh dia chi bit (20H+2FH), ving RAM da muc dich (30H+7FH) va
cac thanh ghi chirc nang dac biét (§OH+FFH).
2.1.3.1. Vung RAM dinh dia chi bit

AT89C51 chtra 210 vi tri bit dugc dinh dia chi trong dé 128 bit chura
trong cac byte & dia chi tir 20H dén 2FH va phan ciin lai chta trong coc thanh
ghi churc nang dic biét.
2.1.3.2. Cac day thanh ghi

32 vi tri thép nhat ctia bo nhé ndi chia cac day thanh ghi.

2.1.4. B§ nhé ngoai

Céc bo vi diéu khién can c6 kha ning mé rong céac tai nguyén trén chip
(b6 nho, I/O, v.v...) dé tranh hién tuong ¢ chai trong thiét ké. Cau trac cua
MCS-51 cho ta kha niang mo rong khong gian bo nhé chuong trinh dén 64K
va khong gian bd nhd dir liéu dén 64K. ROM va RAM dugc thém vao khi
can.
2.1.4.1. Truy xuét bd nhé chwong trinh ngoai

Bd nhd chuong tronh ngoai 1a bo nhé chi doc, dugc cho phép baoi tin

hi¢u PSEN.
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2.1.4.2. Truy xuét b nhé dir liéu ngoai

B6 nh¢ dir li¢u ngoai 1a bd nhé doc/ghi duge cho phép boi céc tin hi¢u
RD va WR ¢ cac chan P3.7 va P3.6.
2.1.4.3. Giii mi dia chi

Néu c6 nhiéu EPROM hodc nhiéu RAM hoic ca hai giao tiép véi
89C51 ta can phai giai mi dia chi. Mot IC giai ma dién hinh 1a 74HC138.
2.2. NGUYEN TAC HOAT PONG CUA PEN GIAO THONG TAI MOT
NGA TU

Céu tao va nguyén tic hoat dong cuia dén giao thong

Hinh 2.3: M6 ta mdt nat giao thong

- CAu tao:
Hé thong dén giao thong hay 1 dén diéu khién giao thong gom hai cot

dén chinh duoc lap dit tai hai dau cta hai 1an duong khac nhau ¢ ngi tu.
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Mbi mét cdt dén gé)m 6 dén do la 3 den chinh gém: dén xanh, dén do
va dén do; 2 dén phu 1a 2 dén trén (hinh 2.3) dung diéu khién lan duong danh
cho nguoi di bg: dén xanh ngudi di b va dén do nguoi di bo.

- Nguyén tic hoat dong:

Co ché hoat dong cua dén giao thong that ra rat don gian: Khi dén cua
lan duong 1(dx1) duoc bat sang thi cung lac d6 dén do6 cia lan duong 2 (dd2),
den do cho nguoi di bo ¢ lan duong 1(ddnl), dén xanh nguoi di b lan duong
2 (dxn2) cling dugc bat sang.Sau mot khoang thoi gian nhat dinh dx1 tat,dén
vang 1(dvl) dugc bat 1én .

Khi dvl tat thi dd2, ddnl, dxn2 méi tat cung luc d6 dén xanh 2(dx2),
dén doé 1(ddl), dén do cho ngudi di bo 2(ddn2), dén xanh cho ngudi di b
1(dxnl) dugc bat sang.

Luc dén vang 2(dv2) duogc bat 1én ciing 1a lac dx2 tat, dv2 tit chu ki
duogc lap lai voil dd2, dxl1...

Thuong thi mdi cum ng tu s& c6 2 huéng duong: hudng 1 va 2

Viéc hoat dong cta cac dén s& co cach tinh toan d6i ximg véi nhau.
Dén xanh cua hudng nay s€ di cung voi dén do cua hudng con lai. Va den do
s€ di vo1 den vang va den xanh cua hudng con lai.

Cu nhu vay nuat giao thong s€ dugc van hanh: Ngoai ra con hudng di
cho nguoi di bo s& chinh 1a dén do cta hudng d6 1a chiu ngudi di b duogc
tham gia theo chiéu do.

- Gian d6 thoi gian cho tirng dén:

Véi mot chu ky dén bat ky ta co gian do thoi gian hoat dong cua ting

dén nhu sau: Pau tién xe 1a dén xanh huéng 1 va dén do hudng 2, tiép
do 1a den do cho nguoi di by & lan duong 1(ddnl), dén xanh nguoi di bo lan
duong 2 (dxn2) ciing dugc bat sang.Sau mot khoang thoi gian nhéat dinh dx1
tat,dén vang 1(dv1) duoc bat Ién .

Khi dvl tt thi dd2, ddnl, dxn2 méi tt ciung luc d6 dén xanh 2(dx2),
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deén doé 1(ddl), dén do cho nguodi di bo 2(ddn2), dén xanh cho ngudi di bd
1(dxnl) duogc bat sang.

Luc dén vang 2(dv2) dugc bat 1én ciing 1a lac dx2 tat, dv2 tit chu ki
duogc lap lai voi1 dd2, dxl1...

Thuong thi mdi cum nga tu s& c6 2 huéng duong: hudng 1 va 2

Viéc hoat dong cuia cadc dén s€ cd cach tinh toan ddi xtmg véi nhau.
Pén xanh cua hudng nay s€ di cung voi dén do cia hudng con lai. Va dén do
s€ di vo1 den vang va dén xanh cua hudng con lai.

Cu nhu vay nuat giao thong s€ dugc van hanh: Ngoai ra con hudng di
cho ngudi di bo s& chinh 1a dén do cta hudng d6 13 chiéu ngudi di b duoc
tham gia theo chiéu do.

2.3. THIET KE TIN HIEU PEN HOAT PONG TREN CAC NUT GIAO
THONG CHAY THEO CUNG MOT TUYEN PUONG (TO CHUC LAN
SONG XANH — GREEN LINE)

2.3.1. Gi6i thiéu vé phwong phap diéu khién tin hiéu giao thong theo lan
song xanh

bén tin hi¢u hoat dong theo tuyén thuong wu viét hon hoat dong doc
1ap. Pén tin hiéu hoat dong theo tuyén duong 1a den tin hi€u & cac nut trén
cing mot tuyén duoc sip xép dam bao xe chay véi téc do 6n dinh khi téi nut
tiép theo xe khong phai dung lai ma gip ngay dén xanh, nhu vay c6 thé giam
duogc thoi gian dimg xe, tiét kiém nhién liéu, ting kha ning thong xe va chay
xe duoc an toan hon, han ché hién tuong vuot xe.

Cach t6 chuc giao théng nhu vy goi 1a t6 chic giao thong theo “lan
xanh” hay “lan dén xanh”. Dé t6 chiic giao thong theo “lan dén xanh” thi cac
loai xe phai c6 cung mot tbe do gid1 han, chay tap trung va theo tung dot co
tinh chat chu ky. Néu dong xe 1a dong hdn hop cac loai xe c6 toc do khac
nhau thi s& c6 xe dén trudc, xe dén sau. Trong truong hop nay vu tién xem xét

dén loai xe ¢6 sO lugng 16m nhat.
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Giao thong theo lan séng xanh thuong duogc to chirc & nhing nut trén
tuyén giao thong chinh ctia do thi. Vi vay, néu ndi tat ca cac nit nay vé mot
trung tdm diéu khién thi viéc t6 churc theo lan song xanh s& d& dang hon.

2.3.2. Phwong phap tinh toan, dat thoi gian cho tin hi€u giao thong.

Khi d0, chi can diéu khién dén xanh & nga tu thir hai bat 1én tré sau dén
xanh ¢ nga tu thtr nhat mot khoang thoi gian &t bang thoi gian di tir ngd tu
nay dén ngi tu kia. §, = L/V,
Trong do:

6, thoi gian chénh l€ch gitra hai nut (s)
L khoang cach giira hai nut (m)

V, 1a van toc xe (m/s)

Ta xéc dinh chu ki dén chung cho cac nut: 1iy 4 nat giao thong ¢ luu
luong xe 16n chu yéu dé lam co sd, d6 1a cac nat 2,3,4; ta tinh thoi gian trung

binh ctia dén xanh hudng 1, xanh hudng 2 (theo thoi gian cac nat chon lam co

Binh 58 w_’* aDA <%
\
%
=
(Y
ey 23 Distance:  0.2856 km
Hang Kénh :“ e
) L&ch Tray
X L N
2 i , 2 @,
= Dink Bap, (}5 oM & CN P
= 3 Dist 0.3232km
iIstance: ~ m
Distance: 1.2062 km =
2
&
w©

Hinh 2.4: Khoang cach gitra cac nat giao thong

Dua vao khoang cach giita cac nit giao thong ta c6 thé tinh thoi gian

trung binh ctia mot phuong tién van chuyén gitta cac nut , hay con goi 1a 8,

thoi gian chénh léch giira hai nit (s). Néu coi van tdc ctiia phuong tién chu
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yéu di chuyén trén doc truc tuyén duong 13 V, = 6,94 m /s (25 km /h). Ta c6

bang thoi gian chénh 1éch gitia hai nut 1a nhu sau :

Bang 2.2 : Thoi gian chénh 1éch gifta céc nga tu

Khoiang | Vantdéc | Thoigian
Stt | Chiéu dai tir n(t giao thong | cach L(m) | Vit (m/s) dt(s)
1 | Pong Quéc Binh — Cau Vuot 285 6,94 41
2 Cau Vuot — Quan Mau 350 6,94 51
3 Quan Mau — Thanh Doi 1200 6,94 180

Chon ngi tu Pong Quéc Binh 1am mdc mot xe bat dau chuyén dong
voi chu ky thoi gian dén sang 1a :

Hudng 1- Hudng doc truc duong Lach Tray

Dén xanh hudéng 1 ( huéng doc truc duong Lach Tray ) 1a Xy; = 20s

Pén vang hudng 1 ( hudng doc truc duong Lach Tray ) 1a Vi3 = 3s

Dén do hudng 1 ( hudng doc truc duong Lach Tray ) 1a Py, = 18s

Huéng 2 — Hudng doc truc dudng Bong Qubc Binh

Pén xanh hudng 2 (doc truc duong Pong Qudc Binh ) 1a X1,-18s

Pén vang huéng 2 (doc truc duong Bong Qudc Binh ) 14 V1,-3s

Peén do hudng 2 (doc truc dudng Pong Qudc Binh ) 14 P1,-20s

Theo nhu tinh todn & trén thi thoi gian di chuyén tir nga tw Pong Qudc
Binh téi ngd tu Lach Tray 1a 41s . Vi thé dé phuong tién sau khi bat dau di
chuyén qua xanh ¢ ngd tu Péng Quédc Binh téi ngd tu Lach Tray gip dén
xanh ( 1an song xanh ) thi chu ky thot gian den sdng nga tu Lach Tray s€ 1a :

Hudng 1 - Hudng doc truc duong Lach Tray

bén xanh hudéng 1 ( hudng doc truc duong Lach Tray ) 1a X, = 23s

Dén vang hudng 1 ( hudng doc truc duong Lach Tray ) 1a V,; = 3s
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bén do hudng 1 ( hudng doc truc duong Lach Tray ) 1a B, = 155

Huéng 2 - Hudéng doc truc dudng Nguyén Vin Linh

Pén xanh hudng 2 (doc dudng Nguyén Vin Linh ) 13 X5, = 158

Pén vang hudng 2 (doc dudng Nguyén Vin Linh) 1a Vy, = 3s

Pén d6 hudng 2(doc duong Nguyén Vin Linh) 1a Dy, = 23s

155

Do
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=
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h 4

13s

20s

D

v

el
L |
1

| X1

ry

A1s

Yy

NT Lach Tray

NT Déng Quéc Binh

Hinh 2.5: Chu ky thoi gian dén tha nhat tai nga tu Lach Tray

va ngi tu Pong Quéc Binh

Ttr hinh 2.5 ta thiy dé chu ky tiép theo 1an séng xanh duoc tiép tuc thi

tai chu ky dén thtr 2 dén tai nga tu Lach Tray phai lap lai dén tai ngd tu Pong

Quéc Binh , dong thoi tai chu ky thir 2 clia nga tu Pong Quédc Binh thi thoi

gian den do phai la b;; =18 s dé bu 3s cho dén xanh chay som hon den xanh

tai ngd tu Lach Tray , c6 nhu vay & chu ky thtr 2 thi mé1 x4y ra lan xanh & nga

tu Lach Tray . Ctr nhau vay vong lap duogc 1dp di 1dp lai thi ddm bdo lan séng

xanh doan tir ngd tu Péng Qudc Binh tdi ngd tu Lach Tray

<

15s
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V 1

20s

X1

18s
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X1
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A1g

NT Lach Tray
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Hinh 2.6: Chu ky thoi gian dén thi hai tai ngé tu Lach Tray va

ngi tu Pong Quéc Binh

Va vong lap duoc lp lai hai chu ky dau
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Bai toan dit ra can giai quyét 1a tir ngd tu Lach Tray t6i ngd tu Quan
mau . Thoi gian phuong tién di tr nga tu Lach Tray téi ngad tu Quan Mau la
51s . ta s€ dat chu ky thoi gian 1a:

X31 =285, V31 =3s, D3 =205 .

Va hudng con lai nguoc lai voi hudng chinh tire 1a:

X3 =225, V3= 15, D3, = 28s.

Cac dén tai 4 ngd tu hoat dong clng nhau 1én khi chu ky 1 két thuc thi
phuong tién da di dugc quang duong 1a 51s tinh tir lic phuong tién bat dau
xuat phat tir nga tu Pong Qudc Binh ( tirc 1a di qua ngi tu Lach Tray 10s) .
vi thé dé dam bao phuong tién tham gia theo diing lan song xanh thi & chu ky
cac dén tiép theo tai ngad tu Quan Mau phai 13p lai chu ky dén cta ngi tu Lach
Tray tuc la :

X3 =23s, V3 =3s, D3 =15s.

Va hudng con lai nguoc lai vo1 hudng chinh :

X3z =155, V3, =3s, D3, = 23s.

Tuong tu nhu vay ta tinh thoi gian dén cho nga tu Thanh D61, thoi
gian di tu nga tu Quan Mau t61 nga tu Thanh D61 1a 180 s . Ta s€ tinh chu ky
thoi gian dén vai 60 s. Sau 3 chu ky dén thi phuong tién s€ t1 nga tu nay

Bang 2.3: Bang tinh thoi gian dén hudng 1 (truc duong chinh Lach Tray ).

Chu ky .
Chu ky thtr nhat Chu ky thtr hat
Nga Tu

Xanh | Vang | Bo | Xanh | Vang | D¢
Pong Quoc Binh | 20 3 15 20 3 18
Lach Tray 23 3 15 20 3 15
Quan Mau 28 3 20 23 3 15
Thanh Doi 33 3 25 28 3 20
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CHUONG 3.

XAY DUNG MO HINH HIEN THI THOI GIAN THUC TAI
CAC NUT GIAO THONG PIEU KHIEN THEO LAN SONG
XANH

3.1. MO PAU

Viéc két hop giita hién thi thoi gian thuc va diéu khién theo lan song
xanh s& gitp nguoi tham gia giao thong thuan tién nhat, wéc lugng va tinh
toan thoi gian di chuyén, kha ning xung dot cta cac phuong tién trong cac
nga tu. T nhitg thong sd chung téc do xe di chuyén, d6 rong ctia cac ngi tu
tir d6 dat cac thong sé cho cac nut giao thong mdt cach hop 1y nhat.

3.2. LED 7 POAN
3.2.1. C4c khai niém co ban

Trong cac thiét bi, dé bao trang thai hoat dong cua thiét bi d6 cho nguoi
stt dung voi thong s chi 1a cac ddy sé don thuan, thuong ngudi ta st dung
"led 7 doan". Led 7 doan dugc str dung khi cac diy s6 khong doi hoi qua phirc
tap, chi can hién thi sb 1a du, ch'fmg han led 7 doan dugc dung dé hién thi
nhiét dd phong, trong cac dong ho treo tuong bang dién tir, hién thi s6 luong

san pham dugc kiém tra sau mét cong doan nao do...

Led 7 doan c6 céu tao bao gém 7 led don c¢6 dang thanh xép theo hinh
va c6 thém mot led don hinh tron nho thé hién ddu cham tron ¢ goc dudi, bén
phai cua led 7 doan. 8 led don trén led 7 doan c6 Anode(cuc +) hodc
Cathode(cuc -) dugc ndi chung v61 nhau vao mot diém, duoc dua chéan ra
ngoai dé két ndi voi mach dién. 8 cuc con lai trén mdi led don duogc dua thanh

8 chan riéng, cling dugc dua ra ngoai dé két néi vo1 mach dién.
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Hién thi LED 7 thanh 1a phan ttr hién thi thong dung, dé hién thi cac
phan tir s6 tir 0 dén 9 trong mot sd hé thap phan. N6 gom 7 thanh xép thanh
hinh sb 8, mdi thanh 1a mét diode ( LED ) phat quang hodc hién thi tinh thé
long. Piode thuong duoc cAu tao tir cac chit Ga, As, P ...nd cling co tinh chét
chinh luu nhu diode thuong. Nhung khi di¢n &p thuan dat nén diode vuot qua
muc ngudng Upgnao do thi diode sang. Dién ap ngudng thay dbi tir 1,5 dén 5

v tuy theo tung loai ¢6 mau sac khac nhau.
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Hinh 3.1: Thu tu céc led trong led 7 doan
e LED mau do co dién dp ngudng Uy = 1,6 dén 2 v
e LED mau cam c6 dién ap ngudng U,y = 2,2 dén3v
e LED mau xanh 14 cay c6 dién ap nguong U, = 2,8 dén32v
e LED mau vang c6 dién ap ngudng U,y = 2,4 dén3,2 v
e LED mau xanh ra tro1 c6 dién ap nguong U,y = 3 dén s v

Vi led 7 doan chira bén trong n6 cac led don, do do khi két ndi can dam
bao dong qua mdi led don trong khoang 10mA-20mA dé bao vé led. Néu két
ndi v6i ngudn 5V co thé han dong biang dién tré 330Q trudce cac chan nhan tin
hi¢u diéu hién.

Céc dién tré 330Q 14 cac dién trd bén ngoai duge két nbi dé gisi han
dong dién qua led néu led 7 doan duoc ndi véi ngudn 5V.

Chan nhan tin hiéu a diéu khién led a sang tit, ngd vao b dé diéu khién

led b. Tuong tu vdi cac chan va cac led con lai.
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3.2.2. Két ndi véi vi diéu khién

Ngo nhan tin hi¢u diéu khién cua led 7 doan ¢6 8 duong, vi vay co thé
dung 1 Port nao d6 cua Vi diéu khién dé diéu khién led 7 doan. Nhu vay led 7
doan nhan mot dix liéu 8 bit tir Vi diéu khién dé diéu khién hoat dong sang tit
cua tung led led don trong nd, dir liéu duogc xuét ra diéu khién led 7 doan
thuong dugc goi 1a "ma hién thi led 7 doan". C6 hai kiéu ma hién thi led 7
doan: ma danh cho led 7 doan c6 Anode(cuc +) chung va ma danh cho led 7
doan c6 Cathode(cuc -) chung. Chang han, dé hién thi s6 1 can l1am cho céc
led & vi tri b va ¢ sang, néu st dung led 7 doan c6 Anode chung thi phai dat
vao hai chan b va ¢ di¢n 4p 1a OV(murc 0) cac chan con lai dugce dit dién ap la
5V(mirc 1), néu st dung led 7 doan c6 Cathode chung thi dién ap(hay muc
logic) hoan toan nguoc lai, tirc 1a phai dat vao chan b va ¢ dién ap la 5V (mirc
1).

- Led anode chung

C C'I*'[

2] oT oE
::' TR
d e q dp

0—"_

Hinh 3.2: Led 7 doan ghép theo kiéu anode chung

D061 voi dang led anode chung, chan com phai ¢6 murc logic 1 va mudn

sang led thi twong Gng céc chan a-f ,d, phai ¢ muc 0.
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Bang 3.1: M4 hién thi led 7 doan( led 7 doan anot chung: led don sang

& muc 0):
S6 hién thi trén | Ma hién thi led 7 Ma Hex
led 7 doan doan dang nhi phan
dpgfedcba
0 11000000 COh
1 11111001 FOh
2 10100100 Adh
3 10110000 BOh
4 10011001 99h
5 10010010 92h
6 11000010 82h
7 11111000 F8h
8 10000000 80h
9 10010000 90h
A 10001000 88h
B 10000011 83h
C 11000110 C6h
D 10100001 Alh
E 10000110 86h
F 10111111 8Eh

- Led cathode chung
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Hinh 3.3: Led 7 doan ghép theo kiéu cathode chung

Dbi v6i led dang cathode chung, chan com phai & mic logic 0 va mudn
sang led thi twong tmg cac chan a-f, d, s& & murc logic 1.
Bang 3.2: M& hién thj led 7 doan danh cho led 7 doan canot chung(cac

led don sang & mtrc 1)

S6 hién thi trén Ma hién thi led 7 M3 Hex
led 7 doan doan dang nhi phan
dpgfedcba
0 00111111 3Fh
1 00000110 06h
2 01011011 5Bh
3 01001111 4Fh
4 01100110 66h
5 01101101 6Dh
6 01111101 7Dh
7 00000111 07h
8 01111111 7Fh
9 01101111 6Fh
A 01110111 77h
B 01111100 7Ch
C 00111001 39h
D 01011110 5Eh
E 01111001 79h
F 01110001 71h
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Phan cimg dugc két n6i1 voi 1 Port bat ki cua Vi di€u khién, dé thuan
tién cho vi¢c xur li v€ sau phan cting nén dugc két noi nhu sau: Px.0 ndéi voi

chan a, Px.1 ndi v6i chan b, 1an luot theo thit tw cho dén Px.7 ndi v4i chan dp.

3.3. GIAO TIEP VI PIEU KHIEN VOI LED 7 POAN
3.3.1. Dung phwong phap quét

Khi két ndi chung cac dudng dit liéu cta led 7 doan (hinh v&), ta khong
thé cho cac led sang dong thoi (do anh huong 13n nhau giita cac led) ma phai
thuc hién phuong phap quét, nghia 1a tai mot thoi diém chi sang mot led va tat

cac led con lai. Do hién tuong luu anh clia mat, ta sé thay leds sang dong thoi.

.
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Hinh 3.4: Phuong phap quét
3.3.2. Dung phwong phap chét
Khi thyc hién tach riéng cac dudng dit liéu cua led, ta c6 thé cho phép
cac led sang dong thoi ma s& khong co hién tuong anh huong cua cac led, IC

chét cho phép luu trit dit liéu cho céac led c6 thé sir dung 1a 74LS374. Ta cd
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thé diéu khién nhiéu con led 7 doan cung mdt lac
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Hinh 3.5: Phuong phap chét
3.4. THIET KE MACH VA LUA CHON LINH KIEN

3.4.1. Mach dao dong va reset
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Hinh 3.6: Mach dao dong va reset
3.4.1.1. Mach dao dong

Tinh thé thach anh (Quartz Crytal) 1a loai d4 trong md trong thién
nhién, chinh la dioxyt silicium (SiO,).
Tinh thé thach anh dung trong mach dao dong la mot 14t méng duoc cit

ra tir tinh thé. Tuy theo mat cat ma lat thach anh c6 dic tinh khac nhau. Lat
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thach anh ¢6 dién tich tor nho hon lcm?® dén vai cm? dugc mai rat mong,
phang (vai mm) va 2 mit that song song v&i nhau. Hai mit nay duoc ma kim

loai va no1 chan ra ngoai dé dé st dung.

Dang ’ ‘:] Ky hiéu

Hinh 3.7: Thach anh

Pic tinh cua tinh thé thach anh 1a tinh ap dién (Piezoelectric Effect)
theo do6 khi ta 4p mdt lyc vao 2 mat cua lat thach anh (nén hodc kéo dan) thi
s& xuat hién mot dién thé xoay chiéu giira 2 mit. Nguoc lai dudi tac dung cia
mot dién thé xoay chiéu, 14t thach anh s& rung & mot tan s khong ddi va nhu
vay tao ra mot dién thé xoay chiéu co tan s6 khong do6i. Tan sb rung dong cta
1at thach anh tuy thudc vao kich thudc cua n6 dac biét 1a 4o day mat cat. Khi
nhiét do thay d6i, tn sd rung dong cua thach anh ciing thay doi theo nhung
van c6 do 6n dinh tot hon rat nhiéu so v4i cac mach dao dong khong ding
thach anh (tdn s6 dao dong gan nhu chi tiy thudc vao thach anh ma khong 18
thudc mach ngoai).

3.4.1.2. Mach reset

Chan Reset (chan 9) c6 tac dung reset chip AT89CS51, muc tich cuc cua
chan nay 1a mirc 1, dé reset ta phai dua mutrc 1 (5V) dén chan nay véi thoi gian

t6i thiéu 2 chu ky may (twong duong 2 1 S — ddi v6i thach anh 12MHz).

Tén sb lam viée ATS9C51 fo %

Chu ky may = thoi gian st 1y 1 lénh: T =%
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3.5. MACH HIEN THI PEM NGUQC CUA LED 7 POAN

Khéi hién thi dém nguoc led 7 doan: hién thi thoi gian thuc , dugc hién

thi trén led 7 doan, cac chan cta led 7 doan dugc ndi thong qua IC chdt

7418374 tir IC chét qua con tré thanh dé ndi vai vi diéu khién.

|

H«‘m‘m .Mu A

Hinh 3.8: Mach hién thi led 7 doan

3.5.1. IC 74L.S374

74LS374 : 8 FF D ¢6 ck nay & canh 1é€n, khong cé preset hay clear

nhung c¢6 ngd cho phép ra chung. Cac ngd ra 3 trang thai

Output
Control

1Q
1D
20
2Q
3Q
3D
4ap
40Q

GND

E Vee
19] sa
18] 8p
17] 70
16] 7a
15] 6a
14] 6D
13] sp
12] s

E Clock

Hinh 3.9: IC chét 7418374
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FF D:

Khi ndi ngd vao ctua FF RS hay JK nhu hinh thi s& dugc FF D : chi ¢o 1
ngd vao goi la ngd vao data(dir liéu) hay delay(tri hoan). Hoat dong ctia FF D

rat don gian : ngd ra sé theo ngd vao mdi khi xung Ck tac dong canh 1én hay

xuéng.
D
{:;-r:u:
o[ : | : o _
! | ! ! : | I D | Ck| Q| @ | Trang thai |
Ck 0 + 10 1 Mod '
I : I ! ! 1 |+ 1]0 Bat

Hinh 3.11: Dang song minh hoa cho hoat dong ctia FF D

FF D thuong 1a noi dé chuyén dir liéu tir ngd vao D dén ngd ra Q cung
cép cho mach sau nhu mach cdng, ghi dich... nén hon nira ngé vao D phai
chd mot khodng thot gian khi xung ck kich thi méi dua ra ngd ra Q, do do FF
D con dugc xem nhu mach tri hoan, ngd D con goi 1a delay.

3.5.2. Dién tr¢ treo

Pién tro treo 1a dién tro (khoang 10k) c6 mot dau treo 1én cao (tic 1a
dugc ndi 1én muc cao, thuong 13 ngudn) va moét dau vao chan output.
Néu khong c6 dién tré treo nay thi khi chan output chua xuat dit liéu thi dir
lidu doc vao sé& bi chap chon, khong biét n6 1a 1 hay 0. Néu dugc treo 1én cao

thi n6 ludn 1a 1. Khi output xuét tin hiéu 0 thi dam bao dit liéu doc vao sé 13 0.
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Hinh 3.12: Dién tré treo
3.5.3. Dén led 7 doan

Két no6i theo ki€u anode chung va giao ti€p vdi vi dicu khién bang

phuong phap chdt, dung led 7 doan mau do

IN

Hinh 3.13: Led 7 doan

3.6. MACH HIEN THI TiN HIEU PEN
3.6.1. Nguyén ly hoat dong

Khi tin hiéu ra port 3 cta vi diéu khién 1a 1 thi (twong tmg v6i 5v ) thi
gitra port 0 ctia vi diéu khién voi chan 2 cua opto vi thé opto khong dan dong
dan t6i IC dém dong UNL 2803 khong hoat dong . relay khong hoat dong .
Khi tin hiéu ra port 0 cta vi diéu khién 13 0 ( tng v6i mic Ov) thi opto quang
dan dong 5v vé vi diéu khién , qua do din dong 24v qua IC dém dong UNL
2803 cap ngudn cho cudn hut relay , qua do relay dong ngat ngudn 24v cap

cho bong den.
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Hinh 3.14: Mach hién thi tin hiéu dén
3.6.2. Opto 4 pin
Opto hay con goi 1a cach ly quang 13 linh kién tich hop c6 cau tao gdm
1 led va 1 photo diot hay 1 photo transitor . Pugc sir dung dé cach ly gitta cac
khéi chénh 1éch nhau vé dién hay cong suit nhu khdi c6 cong suat nho véi

khoi c6 dién ap 16n

PC 817

e
ANODE | 1 K: 4 | COLLECTOR
CATHODE | 2 } 3| EMITTER

TOP VIEW

Hinh 3.15: c4u tao opto pc817
Nguyén ly hoat dong :
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Khi c6 dong nhoé di qua 2 dau cau led c6 trong opto 1am cho led phat
sang .

Khi led phét sang thi 1am thon 2 cuc cua photo diode , mé cho dong
dién chay qua.
3.6.3. UNL2803

IC UNL28013 1a con IC dém dong va c6 thé chiu dong dan ti 500 mA

ULN2803

pieibininininis
Y
i
RIEREEEERIE

®
3
o
©

[ ks

Hinh 3.16: cau tao ciia UNL2803
Céc Chan input tur 1-8 , trong tng la cac chan output tir 11-18 .
Néu dau vao muc thap (=0) thi dau ra tha ndi . Néu dau vao muc cao
(=1) thi dau ra bang 0
UNL 2803 1a loai IC hat dong , chan s6 9 néi GND , chan s6 10 ndi
VCC hoic khong ndi ciing duge. Ngoai ra trong UNL 2803 ¢6 cac diode

tranh nguoc dong khi diéu khién
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3.7. THIET BI MACH PONG LUC

- Bién ap 3A bién d6i dién 4p 220VAC thanh dién ap 24VDC dé cap
ngudn cho cac thiét bi sir dung dién 4p 24V trong mach nhu bd chinh luu.

- Bo chinh luu dién ap xoay chiéu thanh dién 4p 1 chiéu 24VDC va
5VDC

Hinh 3.17: B6 chinh luu dién 4p

-24 relay trung gian nham nhiém vu déng cit dé cap ngudn 24VDC cho
bong den 48 den tin hi¢u trong d6 16 dén xanh, 16 dém vang, 16 dén do:

Tong chiéu dai mo hinh 1a 260cm, rong 60cm, khoang cach giita cac
nga tu theo ti 18 thuc té 13 1:1:4 trong thyc té 1a Tt Pong Qubc Binh dén Cau
vuot Lach Tray 1a 285m, tur Cau vuot Lach Tray dén Quan Mau 13 335m, tur
Quan

Mau dén nga tu Thanh Poi 1a 1200m.
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3.8. SO PO NGUYEN LY

i

6
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Hinh 3.18: So d6 nguyén ly

3.9. SO PO MACH IN
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Hinh 3.19: So'dd mach in
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3.10. XAY DUNG MO HINH PHAN MEM HIEN THI

3.10.1. So’ do thuat giai Start

\ 4

Poanll: khéi tao xanh cdt 1 va cot 3 hién gid tri 20; dé c¢ot 2 va ¢t 4 hién
o1a tri 23

A

bém lui
2Nc

Doan 12: khéi tao vang ¢ot 1 va cot 3 hién gia tri 3; do cot 2 va cdt 4 hién
o1a tr1 3

A

bém lu
e

Poan 13: khoi tao dé ¢t 1 va cot 3 hién gia tr1 15; xanh cOt 2 va cdt 4 hién
ola tri 12

A

Pém lui
19¢

Doan 14: khoi tao dé cot 1 va cot 3 hién gia tri 3; vang cot 2 va cot 4 hi¢n gia
tr1

A

bém lui
e

Poan 15: khoi tao xanh ¢t 1 va ¢t 3 hién gia tr1 20; do cot 2 va ¢t 4 hién
o14 tri 23
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Pém Iui
20s

Doan 16: khoi tao vang ¢t 1 va cot 3 hién gia tri 3; dé cot 2 va cot 4
hién gia tr1 3

A

Pém lui
3s

Doan 17: khoi tao do cot 1 va cot 3 hién gia tri 18; xanh c6t 2 va 4 hién
giatri 15

A

b

Doan 18: khoi tao dé ¢ot 1 va ¢t 3 hién gia tri 3; vang ¢t 2 va cot
4 hién gia tr1 3

A

Dém lui
3s




3.10.2. Chwong trinh diéu khién
Chuong trinh cho ngi tw Pong Qudc Binh:
main:
main:
mov tmod,#01h
mov 31h,#23
mov 30h,#20
mov p2,#00001100b
cho:
call display
call delay
dec 31h
dec 30h
mov a,31h
mov a,30h
cjne a,#255,cho
mov 31h,#3
mov 30h,#3
mov p2,#00001010b
clr pl.7
chol:
call display
call delay
dec 30h
dec 31h
mov a,30h
mov a,31h
cjne a,#255,chol
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mov 30h,#15

mov 31h,#12

mov p2,#00100001b
cho2:

call display

call delay

dec 30h

dec 31h

mov a,30h

mov a,31h

cjne a,#255,cho2
mov 31h,#3

mov 30h,#3

mov p2,#00010001b
cho3:

call display

call delay

dec 30h

dec 31h

mov a,30h

mov a,31h

cjne a,#255,cho3
mov 31h,#23

mov 30h,#20

mov p2,#00001100b
cho4:

call display

call delay
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dec 31h

dec 30h

mov a,31h

mov a,30h

cjne a,#255,cho4
mov 31h,#3

mov 30h,#3

mov p2,#00001010b
chob:

call display

call delay

dec 30h

dec 31h

mov a,30h

mov a,31h

cjne a,#255,cho5
mov 30h,#18
mov 31h#15
mov p2,#00100001b
cho6:

call display

call delay

dec 30h

dec 31h

mov a,30h

mov a,31h

cjne a,#255,cho6
mov 31h#3
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mov 30h,#3

mov p2,#00010001b
cho7:

call display

call delay

dec 30h

dec 31h

mov a,30h

mov a,31h

cjne a,#255,cho7
ljmp main
maled7:db 0cOh,0f9h,0a4h,0b0h,99h,92h,82h,0f8h,80h,90h
display:

mov a,30h

mov b,#10

div ab

mov dptr,#maled7
movc a,@a+dptr
mov p0,a

clrpl.l

setb pl.1

mov a,b

movc a,@a+dptr
mov p0,a

clr p1.0

setb p1.0

mov a,31h

mov b,#10
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div ab

mov dptr,#maled7
movc a,@a+dptr
mov p0,a

clrpl.3

setb p1.3

mov a,b

movc a,@a+dptr
mov p0,a

clrpl.2

setb pl.2

ret

delay:

push 07

mov r7,#20

setb tr0

delayl:

mov th0,#high(-50000)
mov tl0,#low(-50000)
jnb tf0,$

clr tf0

djnz r7,delayl

clr tr0

pop 07

ret

end
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Chuong trinh diéu khién cho ngi tw Lach Tray:
main:
mov tmod,#01h
jnb pl1.7,ghep
mov 30h,#00
mov 31h,#00
mov p3,#00000000b
call display
sjmp main
ghep:
mov 31h,#26
mov 30h,#23
mov p2,#00001100b
cho:
call display
call delay
dec 31h
dec 30h
mov a,31h
mov a,30h
cjne a,#255,cho
mov 31h,#3
mov 30h,#3
mov p2,#00001010b
clr pl1.6
chol:
call display
call delay
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dec 30h

dec 31h

mov a,30h

mov a,31h

cjne a,#255,chol
mov 30h,#15
mov 31h,#12
mov p2,#00100001b
cho2:

call display

call delay

dec 30h

dec 31h

mov a,30h

mov a,31h

cjne a,#255,cho2
mov 31h,#3

mov 30h,#3

mov p2,#00010001b
choa:

call display

call delay

dec 30h

dec 31h

mov a,30h

mov a,31h

cjne a,#255,cho3
mov 31h,#23
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mov 30h,#20

mov p2,#00001100b
cho4:

call display

call delay

dec 31h

dec 30h

mov a,31h

mov a,30h

cjne a,#255,cho4
mov 31h,#3

mov 30h,#3

mov p2,#00001010b
chob:

call display

call delay

dec 30h

dec 31h

mov a,30h

mov a,31h

cjne a,#255,cho5
mov 30h,#18

mov 31h#15

mov p2,#00100001b
cho6:

call display

call delay

dec 30h
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dec 31h

mov a,30h

mov a,31h

cjne a,#255,cho6
mov 31h,#3

mov 30h,#3

mov p2,#00010001b
cho7:

call display

call delay

dec 30h

dec 31h

mov a,30h

mov a,31h

cjne a,#255,cho7
ljmp ghep
maled7:db 0cOh,0f9h,0a4h,0b0h,99h,92h,82h,0f8h,80h,90h
display:

mov a,30h

mov b,#10

div ab

mov dptr,#maled?
movc a,@a+dptr
mov p0,a

clrpl.1

setb p1.1

mov a,b

movc a,@a+dptr
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mov p0,a

clrpl.0

setb p1.0

mov a,31h

mov b,#10

div ab

mov dptr,#maled7
movc a,@a+dptr
mov p0,a

clrpl.3

setb p1.3

mov a,b

movc a,@a+dptr
mov p0,a

clrpl.2

setb pl.2

ret

delay:

push 07

mov r7,#20

setb tr0

delayl:

mov th0,#high(-50000)
mov tl0,#low(-50000)
jnb tf0,$

clr tf0

djnz r7,delayl

clr tr0

59



pop 07
ret
end
Chuong trinh diéu khién cho ngi tw Quan Mau:
main:
mov tmod,#01h
jnb pl1.6,ghep
mov 30h,#00
mov 31h,#00
mov p3,#00000000b
call display
sjmp main
ghep:
mov 31h,#31
mov 30h,#28
mov p2,#00001100b
cho:
call display
call delay
dec 31h
dec 30h
mov a,31h
mov a,30h
cjne a,#255,cho
mov 31h#3
mov 30h,#3
mov p2,#00001010b
clr p1.7

60



chol:

call display

call delay

dec 30h

dec 31h

mov a,30h

mov a,31h

cjne a,#255,chol
mov 30h,#20
mov 31h#17
mov p2,#00100001b
cho2:

call display

call delay

dec 30h

dec 31h

mov a,30h

mov a,31h

cjne a,#255,cho2
mov 31h,#3

mov 30h,#3

mov p2,#00010001b
choa:

call display

call delay

dec 30h

dec 31h

mov a,30h
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mov a,31h

cjne a,#255,cho3
mov 31h,#26

mov 30h,#23

mov p2,#00001100b
cho4:

call display

call delay

dec 31h

dec 30h

mov a,31h

mov a,30h

cjne a,#255,cho4
mov 31h,#3

mov 30h,#3

mov p2,#00001010b
chob:

call display

call delay

dec 30h

dec 31h

mov a,30h

mov a,31h

cjne a,#255,cho5
mov 30h,#15

mov 31h#12

mov p2,#00100001b
cho6:
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call display

call delay

dec 30h

dec 31h

mov a,30h

mov a,31h

cjne a,#255,cho6
mov 31h,#3

mov 30h,#3

mov p2,#00010001b
cho7:

call display

call delay

dec 30h

dec 31h

mov a,30h

mov a,31h

cjne a,#255,cho7
ljmp ghep
maled7:db 0cOh,0f9h,0a4h,0b0h,99h,92h,82h,0f8h,80h,90h
display:

mov a,30h

mov b,#10

div ab

mov dptr,#maled7
movc a,@a+dptr
mov p0,a

clrpl.1
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setb pl.1

mov a,b

movc a,@a+dptr
mov p0,a

clrpl.0

setb p1.0

mov a,31h

mov b,#10

div ab

mov dptr,#maled7
movc a,@a+dptr
mov p0,a

clrpl.3

setb p1.3

mov a,b

movc a,@a+dptr
mov p0,a

clrpl.2

setb pl.2

ret

delay:

push 07

mov r7,#20

setb tr0

delayl:

mov th0,#high(-50000)
mov tl0,#low(-50000)
jnb tf0,$
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clr tf0
djnz r7,delayl
clr tr0
pop 07
ret
end
Chuong trinh diéu khién cho ngi tw Thanh Ddi:
main:
mov tmod,#01h
jnb pl.7,ghep
mov 30h,#00
mov 31h,#00
mov p3,#00000000b
call display
sjmp main
ghep:
mov 31h,#36
mov 30h,#33
mov p2,#00001100b
cho:
call display
call delay
dec 31h
dec 30h
mov a,31h
mov a,30h
cjne a,#255,cho
mov 31h#3
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mov 30h,#3

mov p2,#00001010b
clrpl.6

chol:

call display

call delay

dec 30h

dec 31h

mov a,30h

mov a,31h

cjne a,#255,chol
mov 30h,#25

mov 31h,#22

mov p2,#00100001b
cho2:

call display

call delay

dec 30h

dec 31h

mov a,30h

mov a,31h

cjne a,#255,cho2
mov 31h#3

mov 30h,#3

mov p2,#00010001b
cho3:

call display

call delay
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dec 30h

dec 31h

mov a,30h

mov a,31h

cjne a,#255,cho3
mov 31h,#31
mov 30h,#28
mov p2,#00001100b
cho4:

call display

call delay

dec 31h

dec 30h

mov a,31h

mov a,30h

cjne a,#255,cho4
mov 31h,#3

mov 30h,#3

mov p2,#00001010b
chob:

call display

call delay

dec 30h

dec 31h

mov a,30h

mov a,31h

cjne a,#255,cho5
mov 30h,#20
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mov 31h,#17

mov p2,#00100001b
cho6:

call display

call delay

dec 30h

dec 31h

mov a,30h

mov a,31h

cjne a,#255,cho6
mov 31h,#3

mov 30h,#3

mov p2,#00010001b
cho7:

call display

call delay

dec 30h

dec 31h

mov a,30h

mov a,31h

cjne a,#255,cho7
Ijmp ghep
maled7:db 0cOh,0f9h,0a4h,0b0h,99h,92h,82h,0f8h,80h,90h
display:

mov a,30h

mov b,#10

div ab

mov dptr,#maled7
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movc a,@a+dptr
mov p0,a
clrpl.l

setb pl.1

mov a,b

movc a,@a+dptr
mov p0,a
clrpl.0

setb p1.0

mov a,31h

mov b,#10

div ab

mov dptr,#maled7
movc a,@a+dptr
mov p0,a
clrpl.3

setb p1.3

mov a,b

movc a,@a+dptr
mov p0,a
clrpl.2

setb pl1.2

ret

delay:

push 07

mov r7,#20

setb tr0

delayl:
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mov th0,#high(-50000)
mov tl0,#low(-50000)
jnb tf0,$
clr tf0
djnz r7,delayl
clr tr0
pop 07
ret
end
3.11. XAY DUNG MO HINH
Gi6i thiéu tong thé vé mod hinh diéu khién tin hiéu dén giao thong theo
lan séng xanh doan tir Nga tu Thanh Doi dén Cau Rao.
Téng chiéu dai mo hinh 1a 130cm, chiéu rong 60cm, kich thuéc duong

trong mo hinh 30cm, chiéu cao cot 30cm.

Mobi nga tu gém 4 cOt duoc lép dat 12 dén xanh do6 vang.

I

.;u':_u_l_i

Hinh 3.20: M6 hinh dén giao thong tai 2 nga tu
Trong mo hinh da c6 mot s6 doan dugc chinh théng dé tién cho viéc
thiét ké va lap dat khoan dng. Nhu doan tir Quan Mau dén nga tu Thanh Doi
VA C4C ngd tu co cdu tao khong ddi xing nhu ngd tu Thanh Doi, Quan Mau
khi thi cong da duoc co ¥ thiét ké d6i xtimg trong mé hinh.

Mo hinh chu trong viéc giai quyét “lan song xanh” 1én chua giai quyét
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duoc dén di bo.

Hinh 3.21: Mot nut giao thong trong mé hinh.,
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KET LUAN

D6 an tim hiéu vé phuong an thiét ké “M6 hinh chi bao thoi gian tai nat
giao thong” nham cai thién tinh hinh giao thong tai cic ngd tu trong diém, giai
quyét t6t nhat nhiém vu cua dén giao thdng gitip cho giao théng duoc thong
sudt va hop 1y.

Trong d6 4n nay em chu yéu tim hiéu dua ra giai phap “tao ra thoi gian
thuce tai cac nut giao thong”. Toi wu héa nhat nham giup nguoi tham gia giao
thong thuan tién nhat, udc lugng va tinh toan thoi gian di chuyén, kha ning
xung dot ciia cic phuong tién trong cac nga tu. Tir nhitng thong sd chung tbc
do xe di chuyén, do rong cua cac nga tu tor d6 dat cac thong s6 cho cac nut
giao thong mot cach hop 1y nhat.

Va két hop voi lan séng xanh véi cac ngd tu c¢6 khoang cach gan nhau
dam bao cho tinh toan hop 1y diéu khién chung nham hop 1y hoa diéu khién
va tbi ru viée thuc hién.

Sau khi thyc hién dd 4n em da tap hoan thanh cac nd1 dung nhu sau:

Mo ta thuce trang tai cac niit giao thong tir Nga tu Trai Linh vé Cau Rao.

Tim hiéu vé vi diéu khién 89¢51, tng dung vi diéu khién xay dung mo
hinh chi bao thoi gian tai ntt giao thong.

D6 an dugc thyc hién trong mot thoi gian ngan khong tranh khoi nhimng
sai sot mong cac thy co thong cam va giup d& em hoan thién do an nay.

Sau gan 3 thang thuc hién d6 an t6t nghiép “ Thiét ké va xay dung mé
hinh chi bao thoi gian tai nit giao théng ” di phan nao hoan thanh , ngoai
su ¢b g.'flng ctia ban than em di nhan duoc sy khich 18 rat nhiéu tur phia nha
truong, thay cd, gia dinh va ban be.

Loi ddu tién em mudn noi 13 em xin chan thanh cam on sy huéng dan

tan tinh cua thﬁy Than Ngoc Hoan ,Khoa dién tu dong truong PH dan lap
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Hai Phong. Du rat bén ron véi cong viée nhiing thiy van danh thoi gian dé
huéng dan em hoan thién do an nay.

Em ciing xin chan thanh cam on cac thiy c6 gido trong khoa Pién tu
dong — truong DH dén 1ap Hai Phong ciing nhu cac thay c¢6 trong truong da
giang day , gitip d& em trong 4 ndm hoc vira qua. Chinh cac thdy c6 da xay
dung cho chung em nhiing kién thitc nén tang va nhitng kién thic chuyén
mon dé c6 thé hoan thién db 4n nay cling nhu cong viéc ctia minh sau nay.

Em xin chan thanh cam on!

Hai phong, ngay 15 thangl0 nam2012
Sinh vién

Trin Manh Hiing
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