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T6m tét - Diéu khién théng minh hé théng dén tin hiéu giao théng
ngay cang dwoc quan tam nham nang cao kha nang théng hanh va
dam bao an toan giao thdng. Trong bai bao nay, ching toi dé xuét giai
phap diéu khién hé thdng dén tin hiéu giao thdng théng minh, trong do
C6 gidi phap phan clrng va giai phap phan mém. Vé phan clrng, ching
t6i dé xuét st dung PLC S7-1200 vao diéu khién hé thong déen. PLC
nay cé tich hop cdng proflnet va mo6-dun webserver nhdm hb tro kha
nang két ndi internet cliahé théng voi may chu tai trung tam van hanh.
V& giai phap phan mém, chung toi d& xuat st dung thuét toan t6i wu
chu ky va phan pha tin hiéu dwa trén c4c bai toan téi wu hoa diéu khién
giao thong tai nut. Giao dién diéu khién, giam sat dwoc xay dung trén
phan mém Matlab. Chting t6i da tién hanh thir nghiém diéu khién, giam
sat thanh cong 04 mé hinh dén tin hiéu giao thdng théng qua Internet.

T khéa - giao théng thong minh; chu ky ti wu; S7-1200; TCP/IP;
Modbus RTU.

1. Pat vén dé

Ngay nay, ciing véi su phét trién cua kinh té xa hoi, nhu
cau van chuyén cua hang hoa va hanh khach ngay mot gia
tang, trong khi hé thdng ha tang chwa dap ung kip dan dén
thuong xuyén xay ra Un tic, dic biét tai cac noi giao nhau.
Dung dén tin hiéu dé didu khién giao théng tai ndt trong
diéu kién dong xe hdn hop nhiéu thanh phan trong cac d6
thi Viét Nam Ia giai phap cong nghé phé bién, hiéu qua va
ph hop véi thuc té. Tuy nhién, hau hét cac hé théng dén
tin hiéu giao thdng hién nay ¢ cac d6 thi Viét Nam con
nhiéu khiém khuyét, bat cap va da sb sir dung chu ky cang,
doc 1ap, nhat 1a khi luu luong trén cac nhanh dan 1a khac
nhau va thay di theo thoi gian. Viéc sir dung ¢é dinh chu
ky dén trong diéu khién doi khi lam mat téc dung cua hé
thong, gay ra hién tugng Un tic va tai nan giao thong nhu
da thay khé pho bién ¢ do thi nudéc ta.

O Viét Nam hién nay ciing da ap dung mot sé hé théng
den giao thong thong minh thuong mai. Tuy nhién, cac h¢
thong nay déu dugc nhap. khau voi gia thanh rat cao va
thuong phét sinh cAc van dé truc tric sau thoi gian sir dung,
do khéng Iam chu dugc cong nghé. Viéc ttng dung va phat
trién cong nghé théng minh cho bai toan giao thong diéu
khién bang tin hiéu dén tai nut trong diéu kién giao thong
d6 thi Vigt Nam 1a vo cuing can thiét [1-2].

Trong [1-2], tAc gia dé xuét st dung camera dé u6ce luong
luu lugng trén cac tuyén, tir do dé xuat sir dung thuat todn
mo dé tinh ti s6 thoi gian bong dén xanh giira cc tuyen Tuy
nhién, tac gia chi tap trung vao giai phap phan meém ma
khong dé cap dén giai phap phan ctng. Ngoai ra, vé giai
phép phan mém, tac gia chi tién hanh phan pha cho céc tin
hiéu dén theo ti I¢ luu lwong trén cac nhanh dan ma khong
t6i wu chu ky dén theo Iuu luogng cua tirng nhanh dan theo

Abstract - Nowadays, intelligent control system for traffic lights is
widely used to increase the effect of the traffic lights system. In this
paper, we propose a solution for intelligent traffic light control
consisting of a solution for hardware and one for software. For the
hardware solution, a PLC S7-1200 is used to control the traffic
lights system. The PLC embeds a profinet port and a web server
module which supports the Internet connection between the traffic
lights system and a host computer at the operation center. For the
software solution, we use a cycle optimum compution algorithm
based on Westers’ theory. The monitor and control interface are
built in Matlab program. We have successfully implemented
monitoring and control of our traffic light system prototypes through
Internet.
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thoi gian dong tai. Trong [3], cAc tac gia dé xuit cai tién phan
cling dé giam st hé théng giao thong ¢ Viét Nam. Trong do,
céc tac gia da tich hop vao ta diéu khién giao théng c6 sin
céc cam bién do dong dé xac dinh va guri trang thai cua cac
bong dén vé trung tdm diéu khién théng qua GSM. Tuy
nhién, cac tac gia chi dirng lai & viéc cai tién tu diéu khién
nham giam sat tinh trang cac bong dén ma khong hudng dén
diéu khién thong minh hé thong dén tin hiéu giao thong.

Chlng t6i dé xuat mot hé thdng dén tin hiéu giao théng
thong minh nham diéu tiét giao thdng hiéu qua. Trong do6 co
dé xuit vé phan cing va thuat toan diéu khién. Vé mat phan
cting, PLC S7-1200 [4] dwoc sir dung dé diéu khién dén giao
thong. Trén PLC nay, mot mo-dun web server [5] dugc st
dung dé gidm sat, van hanh va diéu khién hé thong dén tin
hiéu giao thdng thdng qua Internet. Hon nira, PLC S7-1200
con hd trg md-dun profinet nén cac théng tin tir hé thong dén
giao thong (trang thai bong dén, thoi gian dém nguoc, théng
s6 cai dat tai chd...) co thé dugc cap nhat vé may chu va
duoc diéu khién tir méy chu théng qua giao thirc TCP/IP [6].
Ngudi van hanh c6 thé d& dang thay ddi tir xa ché do lam
viéc, thoi gian sang cua bong dén xanh phu hop véi luu
lwong nguoi tham gia giao théng trén timg tuyén, timg thoi
diém sau khi dang nhap vao hé théng. Ngoai ra, chu ky sang
cua h¢ thong va thoi gian sang ctia cac bong dén xanh trén
céc tuyén con duge thay doi tw dong sau mdi chu ky bang
thuat toan tbi uu va phan pha. Thuat toan nay tinh chu ky va
thoi gian sang cua cac bong dén sao cho téi wu thoi gian
cham xe tly thudc vao luu luogng trén cac nhanh dan. Luu
lwong nay c6 thé duoc ude lugng bang cac cam bién.

2. Téng quan vé h¢ théng

‘S db trong Hinh 1 thé hi¢n tong quan vé h¢ théng dé
xuat. Trong d6 thé hién chi tiét vé két noi phan cung cua
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hé thong. PLC S7-1200 dwoc sir dung dé diédu khién hé
thong dén giao théng. PLC 1a bg diéu khién truyén thong
dugc stir dung cho muc dich nay. Trong do, PLC S7-1200
la dong méi véi cac tinh nang wu viét (cO mo-dun web
server va cong profinet) va cé gia thanh ré. Ma-dun web
server duoc sir dung voi chiic ning giam sat va diéu khién
don gian théng qua giao dién web trén Internet. Cong
profinet duoc sir dung dé truyén thong véi mot may chi &
trung tam diéu khién qua giao thuc TCP/IP nham truyén
c4c thong sb ciing nhu trang thai cua hé thdng dén vé trung
tam diéu khién. Dya vao dir lidu luu lugng trén cac tuyén,
thuat toan diéu khién s& tinh toan chu ky t6i wu va thoi gian
séng cua tirng bong dén cho tirng tuyén.

Céng TCP/IP o

Profinet Mavlchu
Web server e | CNUONBIINh | 1 cangvao/ra (= Thujt todn
diéu khién diéu khién

PLC S7 1200
A
Modun

Web Giao dién
client chLaL ngudi dun,
(RS 485) e e

Modbus RTU

Mach diéu

Mach dém lui Khign, cai dit Mach coéng

tuyén 2 tai ch® suat

Mach dém Iui
tuyén 1

Giao dién
nguoi dung

Hinh 1. Téng quan vé hé thong d@é xudt tai mt niit giao théng
va truyén thong gizza nat voi may chu

Hon nita, dé ap dung y tuong trén vao thuc té, ching ta
ciing can phai ¢6 mot phan cimg dén tin hiéu giao thong phu
hop. Trong d6, mot mé-dun ma rong RS-485 (CM 1241) cho
PLC S7-1200 duoc sir dung dé giao tiép voi cac mé-dun dém
ngugc thong qua giao thirc Modbus RTU [7]. Trén mdi mo-
dun dém nguoc, Chung t6i sir dung mot vi diéu khién 8051
dé nhan thoi gian dém nguoc tir PLC thong chuan truyén
thdng RS-485 va hién thi thoi gian nay 1én 2 led 7 doan. Dé
thuan tién cho viéc thay ddi ché do hoat dong va thoi gian
sang cua cac bong dén tai chd, chlng tdi sir dung cac phim
nhén va cac led 7 doan hién thi thoi gian cai dt.

3. Lap trinh truyén thong
Theo so d ¢ Hinh 1, chung t0i sir dung glao thuc truyen

thong Modbus RTU dé giao tlep gitta PLC véi cac mo-dun dém
nguoc va giao thirc TCP/IP dé giao tiép gitra PLC va may ch.
3.1. Giao thirc TCP/IP cho hé thang

Truyén théng dir liéu tir cac nut giao théng vé méay chii
duoc thyc hién thong qua giao thirc TCP/IP. Trong d6, may
chi duoc cap mot IP tinh dé cac PLC gui dir liéu vé dia chi
nay. Dé thiét 1ap két ndi cho PLC, ching toi tién hanh thiét lap
trén phin mém l4p trinh TIA dé lap trinh cho PLC S7-1200
vai khéi két ndi TCON, khéi nay duoc thiét 1ap véi dia chi IP
va port ¢b dinh ciia may chu va port sir dung hién tai cia PLC
cho chirc nang nay. Ngoai ra, chiing t0i con su dung khi
TSEND dé gui dir liéu vé may chi vai tan sb 2 Hz va khdi
TRCV dé nhan dix liéu tir méy chu truyén dén ndt giao thong.

Bdng 1. Khung diz liéu ter nt giao thdng truyén vé may chui

PLC LIGHT LIGHT LIGHT LIGHT
1D TIME CYCLE STATUS CLOCK
2BYTE | 2BYTE | 1BYTE 1BYTE 2BYTE

Khung dit ligu tir nt giao théng truyén vé méay chia gom
cac thong tin nhu trong Bang 1. Trong do:

e PLC ID: la dija chi ¢ dinh dai dién cho mdi nat giao
thong. PLC ID c6 kich thudc 2 byte nham tao kha ning
diéu khién, giam sét nhiéu nut giao thong.

¢ LIGHT TIME: la thoi gian sang cua cac béng dén
xanh va vang cua mot tuyén. LIGHT TIME c6 kich thudc
1a 2 byte (mdi byte chira thoi gian sang cho mot bong dén).
Tu LIGHT TIME va LIGHT CYCLE ta tinh dugc cac thoi
gian sang cua cac bong dén khac (dén do cing tuyén va dén
xanh, do, vang cua tuyén con lai).

e LIGHT CYCLE: la chu ky sang hién tai cua hé thong
véi kich thudce 1a 1 byte.

e LIGHT STATUS: Ia trang théi (sang/tit) cua céc
bong dén véi kich thudce 1a 8 bit (mdi bit quy dinh trang
thai cho mot bong deén).

e LIGHT CLOCK: la thoi gian dém nguoc cho céc
bong dén & 2 tuyén. LIGHT CLOCK c6 kich thuéc 2 byte
(mdi byte thé hién thoi gian dém lui cho bong dén dang
sang cho mai tuyén).

Céc IP cua mdi niit giao thong 1a IP dong, nén may chu
khong cha dong thiét lap két ndi véi tung nat giao thdng.
May chu ludn ¢ trong trang thai ling nghe, khi c6 mot nat
giao thong nao gui dir li¢u vé thi may chu s& thiét lap két
ndi véi 1P dong hién tai cua nit giao thong do bang cach
mé port riéng dé thiét 1ap giao tiép. Nhu vay, mot may chu
c6 thé thiét lap giao tiép véi nhiéu nat giao thong khac
nhau. Nhu thé hién ¢ Bang 1, dau khung dir liéu cua nat
giao thong gui vé 1a ID dai dién cho mdi nat giao thdng.
Dua vao thdng tin nay, may chu s& phan biét duoc cac nit
giao thong khac nhau. Dé lap trinh cho may chu lam dwoc
diéu nay, ching tdi st dung phan mém Matlab. Nhitng
thong tin nhan dugc tr PLC & Bang 1 dugc s dung dé
giam sat hé théng dén giao théng tir trung tam.

Khung dir liéu tir may cha truyén dén PLC duoc thé
hién trong Bang 2. Chua y rang, khung dir liéu nay khéng
¢6 PLC ID nhu Bang 1 vi di liéu nay dugc gui theo IP cua
PLC qua giao thac TCP/IP. Trong d6:

Bdng 2. Khung dé li¢u tir may chui truyén d@én nit giao thong
LIGHT TIME LIGHT CYCLE CONTROL
2BYTE 1BYTE 1BYTE

e LIGHT CYCLE va LIGHT TIME Iacéc théng sb nhu
¢ Bang 1, tuy nhién, day la cac thong so cho chu ky tiep
theo sau khi &p dung thuat toan t6i wu chu ky sang va phan
pha (Muc 4).

_ « CONTROL: la cac Iénh diéu khién tir may chu gui
dén nit giao thong. D6 1a céc 1énh chay/ding, cap nhat
thong s6 va cac ché do hoat dong.

3.2. Giao thizc Modbus RTU cho hé théng
Do khoang céch tir ta diéu khién giao thong dén céc bong
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dén khong qué 16n, chidng tdi chon chuan truyén thong 1a RS-
485 (khoang cach truyén lén dén 1.200 m) véi giao thic
Mobus RTU. Trong d6, PLC S7-1200 vgi mé-dun mé rong
CM 1241 dugc sir dung véi chire ning 14 thiét bi master. Céc
mo-dun dém nguoc trong truong hop ndy dong vai tro 1a cac
thiét bi slaver. Trong mdi mo-dun dém nguoc, chling toi st
dung mot vi diéu khién 8051 dé hién thj va giao tiép voi PLC.
Trong muyc dich nay, chiing t6i str dung 02 ham trong giao
thirc Modbus, d6 1a ham doc cac byte dit liéu (ma Iénh 03 xem
Bang 4) va ghi cac byte dit liéu (méa 1énh 06 xem Bang 3).
Bdng 3. Khung di liéu ghi tir master xudgng slaver

Théng s6 Kich thuéc
Dia chi slaver 1 byte
M lénh (06) 1 byte
Dia chi ciia thanh ghi muén ghi dit liéu 2 byte
Gi4 tri ghi xuéng thanh ghi 2 byte
M4 kiém tra 15i CRC 2 byte

Bdng 4. Khung di7 lidu yéu cau di liéu (tir master)
vatra loi (ter slaver)

Master yéu cau Slaver tra loi
~ e Kich ~ £ Kich
Thoéng so thuwde Théng so thwde
Dia chi slaver 1 byte bia chi slaver 1 byte
M4 Iénh (03) 1 byte M4 Iénh (03) 1 byte
Dia chi cua thanh ghi S6 lwong byte dir

muén doc di liéu 2 byte liéu theo sau (2xN) 1 byte
Tong s6 thanh ghi 2 byte Cac byte noi dung cia| 2xN
mudn doc dit liéu cac thanh ghi yéu cau | byte
Ma kiémtra 16i CRC| 2 byte | Makiém tra I5i CRC | 2 byte

Churc nang giam sat va diéu khién hé théng dén giao
théng qua mo-dun web server chi dugc thyuc hién khi nguoi
duing biét dia chi IP ciia nut giao thong. Tuy nhién, phuwong
an nay khdng kha thi do c6 qua nhiéu nit giao théng, khéng
thé Cép IP tinh cho toan bg cac nit giao thong dugc. Do do,
viéc dé xuét giam sat va didu khién théng qua mo-dun web
server chi Ia chic nang phu.

4. T6i wu chu ky dén va phén pha tin hiéu

Viéc ¢ dinh thoi gian sang cac bong den cuia hé thong
giao thong co dien lam xuat hién mot so van de chua hop ly
nhu chu ky dén chua t6i vy, thoi gian cac tin hiéu ndi chung
chua tuong tng véi luu lugng dong xe trén nhanh dan va
kich thudc h]nh hoc cua nut. Chinh diéu nay lam cho hiéu
qua dieu khien ddt dén khong cao, doi khi con c6 tac dung
ngugc gay un tac giao théng tai nit ¢ gid cao diém, hoac gay
kho chiu cho nguoi str dung ¢ gio binh thuong. Do do, viec
tinh todn xdc dinh dugc chu ky t6i vu va phén pha hop Iy s&
la co s& phoi hop diéu chinh phan pha cua mét nhém nat.
4.1. Mgt sé khai nigm [9-10]

e Chiéu dai chu ky dén: 14 tong thoi gian cua tat ca cac
tin hiéu dé hoan tat mot chu ky dén (T,).

« Pha: la mot phan ciia chu ky dén cho phép dong xe thuc
hién thao tac trong mat thoi gian hodc lap lai nhiéeu lan.

e Thoi gian xanh st dung: la tbng cua thoi gian xanh
duoc an dinh trong thiét ké va thoi gian vang (t,sq)-

e Thoi gian xanh ton that: 12 tng thoi gian bi mat mét
& dau va cuoi pha xanh trong chu ky (t,).
by =1ttt (1)
e Thoi gian xanh ¢6 hiéu luc: la thoi gian xanh sir dung
trir b6t di khoang thoi gian bi mat mat (t,..p).
thh = tx + tv + tL
2
txch = txsa — L ( )
e Thoi gian vang: Ia thoi gian chuyén tir tin hi¢u xanh
sang tin hiéu d6 hay con goi la thoi gian don sach nut (¢,,).
e Thoi gian d6 ¢ hiéu lyc: l1a thoi gian con lai caa chu
ky sau khi da thyc hién thoi gian xanh ¢ hiéu luc (t4cn)-
tach = Tck — txen (3)
Trong d0, t,, t,, Va t4 lan luot I thoi gian sang cia cac
bong dén xanh, vang va do trén tirng pha.
4.2. Thiét Igp md hinh toan

S6 luong
xe (xe)
Lugng Xe
dén nut
Thoi gian
cham xe
\( // Luong xe
thoat khoi
/ .
_— nat
¢ Thoi gian
, (s)
TCK ’Txcn | T h N
TCK o

Hinh 2. M hinh toan tgi mgt nit giao théng diéu khién
dsc lap [11]

Viéc xac dinh chu ky t6i vu cho dong thuan xe co gidi
tai mot nut giao théng thuong xuat phét tir co sé nghién cau
cac dong xe “den” va dong xe “di” tai nut do. Tat ca cac tinh
toan déu hudng dén viéc toi thieu hoa thoi gian cham xe ¢
vach STOP cua cac xe trong hang cho. M6 hinh md phong
dong xe “dén” va “di” dugc mé phong nhu trong Hinh 2.
4.3. Tinh toan chu ky téi wu

Nhu da biét, ti s giira cuong do xe chay (N) va kha
ning thong hanh (P) thuong duoc goi 1a “hé so lam viéc”
[8-9] va dugc xéac dinh theo cdng thic:

N
7 =— 4
X @

Khi 4p dung hé sb nay cho mét nut giao thdng, chiing ta ¢

thé danh gia thong qua dong bao hoa trén duong dan nhu sau:

N N NiTex,
: Pi S thhl' Si txchi (5)
: TCKl'

Trong d6:
Z; lahe s6 lam viéc hay muc do bdo hoa cua duong
dan (nhém lan) the i (Z; < 1).
S; 1a dong bao hoa trén duong dan thr i.
txcn, 1 thoi gian xanh ¢ hi¢u trén duong dan thi i.

Tk, |2 thoi gian chu ky dén cho huong duong dan .



ISSN 1859-1531 - TAP CHi KHOA HOC VA CONG NGHE DAl HOC DA NANG, SO 11(120).2017, QUYEN 2 49

D4i véi mot nlit giao théng bao gio ciing ton tai it nhat
mot nhanh dan (hay mot nhom lan) dat gia tri Z cao nhat.
Do do, murc do bdo hoa cua ca nit chi duoc xem xét cho
nhiing nhénh dan c6 ti s6 N;/S; cao nhat d6i véi pha tin
hiéu da cho, nhanh dan nay duoc goi la nhanh téi han.

Mirc d6 bdo hoa ciia nut duge xac dinh bang tong mirc
b&o hoa cta cac duong dan téi han:

n
23 () =S (3
Lxch = Si c
Trong d6:
(N;/S;). la hé sé ti han cua cac nhanh dan t6i han.
n 1a sb nhanh dan tai han.
Thc‘ri’gian ghu ky dén twong wng Véi gia tri mong mudn
cua hé s6 Z doi vai nat doc 1ap:
t, Z
e — @)
Z - Zi:l (S_L)c
Chu ky téi uu duoc x4c dinh trén co so tdi thiéu héa

thoi gian cham xe, tirc 12 1y vi phan cua T theo Z va giai
phuong trinh:

TC K

(6)

Tex — t,

dTck
= 8
27 =0 8
Nhu vay, chu ky t6i uu dugc xé4c dinh theo cong thic [9-10]:
o LSt +5
Ko ™ N; ©))
1-2i (sl)

Trong d6, t;, dugc tinh dya vao yéu té hinh hoc cua nit,
toc do dong vao va dong ra cua nut.
4.4. Phan pha cho nut giao théng

Thai gian xanh trong chu ky phai xét duoc yéu t6 ton that
thoi gian va mirc d6 bio hoa trén duong dan. Mot so dd biéu
dién céac pha trong mot chu ky dugc thé hién nhu Hinh 3.

Pha 1 t, ‘ t, ty,
Pha 2 td2 tx2 ‘ tv2
txchl ";t L, 1:>(ch, "E Ly
Tex

Hinh 3. Céac pha trong mét chu ky [10]
Tir so d6 Hinh 3 ching ta co:
(10)
Thoi gian xanh c6 hi¢u cua mdi pha ti 18 véi cuong do
dong xe dén trén duong dan (N;):

teen = Tex — £,

t N
xchq — 1 (11)
txch N1 + NZ
Tur (10) va (11) ta co:
txchl N + NZ (TCK ) (12)
N,
txchz N + N (TCK )

Phuong trinh tong quét tinh thai gian xanh c6 hiéu trong
chu ky:
(TCK t) (13)

txch,-
L 1

Tuc la:

(Tcx ty)

1 1

xchi (14)
Trong do:
y; = N;/S; la mac lam viéc cua duong dan thi i.
Y; = (N;/S;) lamuc lam viéc téi han coa duong dan i.
Nhu vay, thoi gian xanh cua mot chu ky da xét t6i ton
that thoi gian va yéu 16 bao hoa dugc xac dinh sau khi da
tinh dugc chu ky toi wu.
5. Giao dién diéu khién va giam sat
5.1. Giao di¢n diéu khién, giam sat trén website
Sau khi g6 dia chi IP cua PLC tai nut giao thong va dang
nhap vao giao di¢n bang user va password, mét giao dién
giam sat va diéu khién hién ra nhu trén Hinh 4. VVé phuong
dién giam sat, nguoi dung cé thé quan sat trang thai cua cac
bong den tai ndt giao thong (trén bang hodc truc quan trén
giao dién), thoi gian dém nguoc cho moi dén, thoi gian séng
Cua cac bong dén (xanh, vang, do) cho mot tuyeén (duoc the
hién bang cac so mau do). V€ phuong dién dieu khien, nguoi
ding c6 thé thay doi thoi gian sdng cua cac bong dén bang
cach nhap gia tri vao cac textbox va gui. Ngoai ra, nut
Start/Stop duoc st dung dé chay/dung hé thong.
tinr\ b3 Ylinthéglﬁl -Phantichz X Y M Inbox (L060) - duyduon: X Y&m §7-1200 station_1 X
J57%201200/index.html
Release PTVS 2.2 . v

#® Orange PiOne Pythe I 7 200 dieu khien to

= Ty hoc arduine | Co BA

Bang
trang thai
cac bong
den
(1: sang)

Thoi

gian Thoﬂ glan

sang dém
cai dit nguoc

Hinh 4. Giao dién diéu khién, giam sét trén website

5.2. Giao di¢n gidm sdt diéu khién tai may chii bang phan
mém Matlab

V& nguyén t':ig, viéc sir dung giao thuc TCP/IP va thiét
1ap ket noi theo cong sau khi may chu lang nghe dit ligu giri
ve (co kem ID) cua PLC tai nit giao thdng (da trinh bay ¢
Muc 3.1) c6 thé thiét 1ap két n0| v6i rat nhiéu nit giao thong
khéc nhau. Tuy nhién, do ngudn luc cé han nén ching toi
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chi tién hanh thir nghiém voi 04 PLC dai dién cho 4 nit
giao thong. Hinh 5 thé hién giao dién gidm sat va diéu khién
& ché d¢ bang tay cho mot nit giao thdng, dugc chia thanh
céc ving danh so tir 1 dén 7.

= = - — -
4 mohinh — [E=TEEx
— — —
| CONNECT ‘ DISCONNECT 1 Connected
Working mode.
auto [ Green wave
FTETETT Route 1
Route 1 Route 2
caculate
6 mlm| = | [ |
% B . 18 23
R 30 30 30 7.
cycle 0 ]
e 2 7 ﬂ
Station 1 - 4 !
172180258 n
2000 23 18
Runnin.
— 5 | IN
| STOP ‘
6 Auto optmate traffic light cycle and compute phass.
Width (m) N (carmour) Gs) R(s) Cyce(s)
oute 1 10 « )| a4 15 16
®
ie g OEIEEmE| = 0 =

Hinh 5. Giao dién diéu khién, giam sat trén méy chui

Viéc thiét 1ap két ndi duoc thuc hién théng qua 2 nit
nhan: CONNECT va DISCONNECT (xem Vuing 1).
Nguoi van hanh nhan nat CONNECT dé phan mém bit dau
ling nghe dit liéu tir cAc ndt giao thdng guri vé va thiét lap
két ndi vai cac nut giao thong. Sau khi da thiét 1ap duoc két
ndi, giao dién s& hién thi Connected. NGt DISCONECT
duoc sir dung dé ngat két ndi da thiét lap, IGc nay giao dién
hién thi Disconnected.

Sau do, ta co thé diéu khién, giam sat ting nit giao
théng bang cach chon & PopupMenu (xem Vung 4), trong
nay c6 hién thi tén, dia chi IP, cdng két ndi véi nat giao
théng va trang thai chay/dung (Running/Stopping) cta hé
thong dén tai ndt ndy. Trang thai cac bong dén va thoi gian
dém nguoc trén mdi tuyén dugc thé hién trong Vang 7.

- = X
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Hinh 6. Giao dién diéu khién, giam sét trén may chu ¢
ché @6 twr dong

Thay ddi théng sb lam viéc cua hé thong dén giao thong

¢6 thé duoc thyuc hién bang tay théng qua cai dat & Vung 2.
Khi niit Auto dugc chon thi phan mém sé tinh toan téi uvu
chu ky va phéan pha theo thuat toan & Muc 4, dua theo cac
thong sb cai dat (kich thudc hinh hoc cua nuat, luu luong
gia dinh trén céac tuyén) ¢ Ving 6. Hinh 6 thé hién giao dién
diéu khién, giam sat & ché do tu dong. Nguoc lai, khi nut
Auto khong dugc chon thi cac théng sé dugce thay d6i bang
tay & Vung 3. Viéc diéu khién chay/ding hé théng tai mot
nut giao thong duoc thuc hién thdng qua cac nit START
va STOP & Ving 5.

6. Két luan

Trong bai bao nay, chung t6i dé xuit giai phap diéu
khién h¢ thong dén tin hi¢u giao théng théng minh, trong
d6 c6 ca giai phép phan cing va giai phap phan mém. Vé
phan cing, chung t6i dé xuat sir dung PLC S7-1200 vao
diéu khién hé thong dén giao thong. PLC nay c6 tich hop
cong profinet va md-dun web server, nham hd trg kha
ning két ndi Internet cua hé thong véi may chi tai trung
tam van hanh. Ngoai ra, chung to6i dé xuat sir dung mé-
dun CM 1241 dé mé rong giao tiép RS-485 voi cac mo-
dun d¢ém nguoc.

Vé giai phap phan mém, chiing toi dé xuét sir dung thuat
toan t6i uru chu ky va phan pha tin hiéu dua trén cac két qua
nghién ctru ctia c4c tac gia trong nude Vé giao théng do thi.
Giao dién diéu khién, giam sat duoc xay dung trén phan
mém Matlab, trong dé c6 thiét lap két ndi, diéu chinh théng
s6 bang tay va diéu chinh théng sb tu dong. Ngoai ra, ching
t6i con phét trién mot trang web dé ngudi ding c6 thé diéu
khién, giam sat hé théng dén thong qua giao dién web.

Chung t6i di tién hanh thir nghiém diéu khién, giam sét
thanh cong 04 mo6 hinh dén giao thong thong qua Internet.
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