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UNG DUNG CONG NGHE GPS VA CONG NGHE GPRS .
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L& Hoang Minh*, Van Tan Lwong**, Nguyén Thanh Ding** |
TOM TAT |
Thidt ké hé tho”'ng thu thdp va truyén die liéu van téc, vi tri xe dyea trén viéc ung dung GPS két hop
v6i hé thong thong tin di dong toon cdu/dich vu vé tuyén gdi téng hop (GSM/GPRS) va hé théng thong
tin dia Iy (Geographic Information System - GIS) giip gidm sdt hanh trinh ciia phitong tién tir xa theo
thoi gian thuc dd mang lai nhitng loi ich thiét thuc trong cong tdc qudn 1y hé thong xe buyt... truyén lén
trung tém didu hanh, déng thoi nhdn dit lidu duoc fruyén tir trung tim diéu hanh xudng xe buyt. Ngodi
ra, nghién citu nay con c6 thé cdi tién thém cdc tmg dung vé lip ddt hé théng chi dén théng tin bing dm
thanh, bang tin duoc thiét 1dp trén xe buyt v ddc biét tai tram dirng gillp hanh khdch cd thém thong tin
chon phurong tién phit hop.
Tir khod: GPS, GPRS, gidm sdt hanh trinh.
ABSTRACT
Application of GPS & GPRS in bus monitoring system
The article presents a model for supervising the travelling of buses through GPS and GPRS tech-
nology. The software is programmed by Module GPS, microprocessor, SQL Server and Google map.
It is fact that many applications are included such as positioning, data acquisition, distance measure-
ment, voice and visual message signs, Graphical User Interface (GUI) with more exact measurement.
Real time bus arrival time prediction could assist transit operators in understanding and improving the
quality of bus system. The experiment results indicate that the proposed model is providing real-time
information on bus arrival and departure fimes to passengers to attract more public transport users.
In addition, voice and visual message signs ave installed on buses helping the passengers, especially
disabled people can get the bus stop information more easily.

Key words: GPS, GPRS, travelling supervisor.

1. Gi6i thiéu

Tt cudi nhimg nam 90 cia thé ky 19, khai
niém hé théng giao thong thong minh mai dugc
nhic dén & Viét Nam. Tuy nhién, dén nay méi
chi c6 mot s6 sach bao gidi thigu khai quat vé hé
théng nay, nhung chua di siu vao phan tich, giai
quyét cac vén dé chuyén mén. Mic du duge danh
gia 12 xu thé phat trién tit yéu, nhung viéc xiy
dung hé théng giao théng thong minh & nude ta
khong phai 1 don gian vi doi hoi co sy dau tu rat
16n. Do d6, hé théng thu thap va truyén dit lidu 1a
mot ph?m rt quan trong trong cac hé théng didu
hanh xe buyt. Hé théng khong chi giup thu thép
cac thong tin vé vi tri, van tbc, trang thai dong
m& ctra, nhiét do, d6 4m trén xe va cac trang thai
khac trén xe ma con ¢ thé nhan thong tin dit liéu
phan hdi lai tir trung tdm va hién thi lén LED
ma trn va loa dua ra cho hanh khach. Thong tin
phan hdi s& gitp cho tai xé va hanh khach biét

duoc cac thong tin can thiét cho hanh khach va
tai x& nhu thong tin vé thoi gian t6i tram ding
tiép theo, gitip hanh khach chu dong hon trong
qué trinh st dung xe buyt, hon nita cac thiét bi
théng bao trén xe buyt s& hd tro rat tét cho nhitng
ngudi khuyét tat.

II. Xay dung hé théng hién thi thoi gian
dén ciia xe buyt

1. Giéi thiéu hé théng GPS va cong nghé
GPRS

1.1. Céc thanh phén ciia GPS

GPS hién tai gdm 3 phan chinh: phan khong
gian, kiém soét va st dung. Khong quén Hoa Ky
phat trién, bao tri va van hanh cac phan khéng
gian va kidm sodt. Cac vé tinh GPS truyén tin
hiéu tir khong gian, va cac may thu GPS sir dung
c4c tin hiéu nay dé tinh toan vi tri trong khong
gian ba chiéu (kinh d9, vi d6 va do cao) va thoi
gian hién tai.
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1.2. Nguyén Iy hoat djng ciia GPS

Nguyén 1y xac dinh toa @6 cia h¢ théng GPS
duoc dua trén cong thirc tinh:

quéing dirong = vdn toc x thoi gian

Vé tinh phét ra céac tin hiéu (bao gbém vi tri
clia chung, thoi diém phat tin hiéu) dang hinh
ciu v6i ban kinh bang khodng cach tir may thu
GPS t6i n6 va giao diém céac hinh cau nay chinh
la vi tri ciia may thu.

Coéng viéc ciia mdt may thu GPS 12 xac dinh
vi trf ctia 4 vé tinh hay hon nita, tinh toan khoang
cach tir cAc vé tinh va st dung cac thong tin 4o
dé xac dinh vi tri cda chinh né. T 4 vé tinh s&
phat ra tin hiéu dang hinh cAu v6i ban kinh (14
thoi gian tin hiéu di tir vé tinh dén may thu nhan
v6i van tde séng dién tir) bang khoang cach tir
méy thu GPS t6i n6 va giao diém céc hinh cau
nay chinh 1a vi tri cua may thu.

Bing cach phan tich séng dién tir tan s cao,
cong sudt cyc thap tir cac vé tinh, may thu GPS
tinh todn ra dugc hai thir trén. May thu loai t6t
¢6 thé thu nhan tin hidu ciia nhiéu vé tinh dong
thoi. Séng radio chuyén dong véi véan tbc anh
sang, tee 1a 300 ngan km/gidy trong chan khong.

1.3. So lwge vé GPRS

GPRS 13 dich vu dit Liéu di dong, st dung
phuong thitc chuyén mach géi duge phat trién
trén nén hé thdng thong tin di dong toan ciu
GSM, cho phép cac thiét bi di dong giri va nhan
dit liéu trong mang. GPRS 1a mot budc d¢é phat
trién 1én hé théng thong tin di dong thé hé thi
3 (3G). Téc d6: GPRS st dung phuong thirc
chuyén mach géi. Tc d6 két ndi cao hon, c6 thé
dat t6i khoang 56-118kbps, so voi mang GSM
truyén théng chi 1 9,6kbps. Bang viéc két hop
cac khe thoi gian chuin GSM, tbc d6 theo 1y
thuyét c6 thé dat t6i 171,2kbps. Tuy nhién, toc
d6 20-50kbps 1a kha thi hon trong thuc té.

1.4. Ung dung GPRS trong truyén nhén
dir liéu

Ung dung GPRS trong truyén nhan dit lidu
mang lai nhiéu vu thé hon so véi SMS: Chi phi
duy tri hé théng thdp hon rét nhiéu 1an so véi
SMS; Téc d6 nhanh, dung lugng thong tin cho
phép truyén tai 16n; D9 tin cdy cao; Chu dong
duogc trang thai dudng truyén; Twong thich véi
nhidu md hinh Ung dung, tir don gian dén phirc
tap.
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1.5. Ung dung giao thirc TCP/IP trong viéc
lién két c4c user qua mang internet

Trong qué trinh truyén dit liéu qua mang in-
ternet ¢O 2 giao thitc 12 UDP va TCP dung aé
truyén nhan dir liéu. TCP ¢6 wu diém hon la:
Pam bao d0 tin ciy caa goi dit liéu duoc truyén
di do qua trinh két ndi va bat tay chit ché giita
client (trong truong hop nay la module SIM908)
va server. Tuy tc d6 chim nhung van phu hop
véi cac ing dung. Vi thé nhom chon giao thirc
TCP dé két nbi trong hé théng [2] [3].

2. Thiét ké hé théng truyén nhin dir liéu

2.1. So d6 khoi hé thong
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So db khéi hé théng ding GPS va GPRS

2.2. Xay dung phin mém Server

2.2.1. Chitc ning ciia phan mém

Chikc ndng giam sat:

Hién thi vi trf chinh x4c cac phuong tién trén
ban db.

Thuong xuyén update vi tri clia phuong tién.

Quan sat duoc 16 trinh ctia phwong tién.

X li thong tin va giri théng bdo dén ngudi di
xe buyt thoi gian du doan xe buyt toi tram.

Gui thong tin xubng xe buyt dé théng bao
dén nguoi di xe buyt.

Chire ndng diéu canh bdo:

Théng qua két néi GPRS Server két ndi va
nhan dit liéu tir thiét bi, thong qua dit liéu nhan
vé Server thuc hién tinh toan céac gid tri nhu: Vi
tri, tbc do, tinh trang xe... tr 46 dua ra nhitng
canh bao cho phuong tién nhu: Qué tdc do, canh
bao khi xay ra tic duong...

Chitc ndng quan ly thong tin: Bao gdm chric
nang theo doi thong tin vi tri, tdc d9, nhiét 49, va
cac trang thai khac ciia phuong tién.

Phin mém Server linh hoat, d& cai dit, sur
dung.
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Hé théng phan mém bao gdm ba phin chinh:
Phéan mém server quan 1y két ndi gilta trung tdm
va User 1a cac thiét bi phin ctng dat trén phuong
tién, tram; Phdn mém hién thi giao dién quan ly
cac phuong tién: Hién thi vi trf trén ban dd va
cac thong $6 trang thai cua xe buyt; Hién thi vi
tri cia phwong tién trén ban db online.

2.2.2. Chu triic va giai thuét

Céu tric

Phén mém x4y dung trén so dd ba 16p
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Hinh 2: X4y dung cAc 16p trong phin mém giai thujt

Lép hién thi: hién thi théng tin v& vi tri, van
tc ciia xe buyt trén ban dd online.

Lép diz.liéu: dit liéu vé vi tri, van tdc cla xe
buyt dugc luu trong SQL Server.

Lép két noi: két nbi server véi client va SQL
Server; SQL Server véi ban db online.

So db giai thuat
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Hinh 3: So' d6 giai thuit

2.2.3. Thuit todn du doan thoi gian

Do dic trung cua tiing doan duong gifta cac
tram khac nhau nén trén mdi doan dudng xe buyt
chay véi van tdc khac nhau. Vi vay dé duara du
do4n thoi gian ta tién hanh khao sat thue té nhiéu
14n vén tbe trung binh cta xe buyt trén tung doan
dudng gilta c4c tram voi nhau va thoi gian xe
buyt di chuyén gifra tir tram nay dén tram ké tiép
tuong tng theo cac khoang thoi gian.

Gid khong cao diém céc ngay trong tudn: Van
tdc trung binh (VT1), thoi gian trung binh: TT1.

Gid cao diém cac ngay trong tudn: Van téc
trung binh (VT2), thot gian trung binh: TT2.
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Gid khong cao diém céc ngay cudi tudn: Van
tbc trung binh (VT3), thoi gian trung binh: TT3.

Gid cao diém cac ngay cubi tudn: Van te
trung binh (VT4), thoi gian trung binh: TT4,

Sau khi khéo sat nhiéu 1an ( khoang 1 thang)
ta ldy gia tri trung binh cta VT1, VT2, VT3,
VT4 va TT1, TT2, TT3, TT4 trong tit c4 c4c l4n
khao sat, ta dugc:

Gio khong cao diém céc ngdy trong tudn:
Van tc trung binh (V1), thoi gian trung binh: T1

Gio cao diém cac ngay trong tudn: Vén tdc
trung binh (V2), thoi gian trung binh: T2.

Gio khong cao diém cac ngy cudi tudn: Van
t6c trung binh (V3), thoi gian trung binh: T3.

Gi& cao diém cac ngay cudi tudn: Van tdc
trung binh (V4), thoi gian trung binh: T4.

Sau khi d3 c6 dit liéu v& van tdc va thoi gian
cta xe buyt di tdi trng tram vao nhitng khoang
thoi gian khac nhau, ta c6 thé dua ra du doén thoi
gian xe buyt toi timg tram bang cach 1iy dir liéu
vé thoi gian va van tdc trung binh gilta cac tram
cua xe buyt tai khoang thoi gian d6 twong Ung
trong co s dit liéu ta tdng hop duoc.

Goi céc tram xe buyt theo chiéu di 1an luot
la tram 1, tram 2, tram N va thoi gian di tir tram
1 dén cac tram tiép theo tvong tmg 1a T1, T2,...
TN. Khi xe buyt ¢ vi tri gitta tram X-1 va tram
X ta goi 1a xe buyt dang o vi tri A, thoi gian xe
buyt di tir tram X-1 dén vi tri A 1a TXa, ta ¢6 thoi
gian dy doan xe buyt di tir X dén tram X 13 TXb
=T(X-1) - Txa.

Ta c6 cong thirc duy doan thoi gian xe buyt téi
tram Y (' Y>X) la: Thoi gian du doan xe buyt tGi
tram T(Y) = T(Y-1)+ ... +T(X) + T(X-1) ~ Txa
(xem hinh 4 trang 49).

2.2.4. Luu dd thuét toan dy doan thoi gian
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Hinh 4: So d6 thuit toan di chuyén ciia xe buyt

2.2.5. Hé théng hién thi théi gian xe buyt
dén tram

Cic loai h¢ thong théng tin sir dung trong
hanh trinh

C6 2 loai 1a pre-trip information va wayside
information. Pre-trip information (hién thi tai
tram dirng) bao gdm: tén ctia tram dimg xe buyt
hanh khach dang dung, dy doan thoi gian xe
buyt s& dén. Wayside information (hién thi trén
xe buyt) bao gdm: du doan thoi gian s& dén tram
tiép theo.

Céch thirc dé hién thi théng tin

C6 nhiéu cach dé hién thi thong tin nhu: sir
dung LCD hodc LED ma trén. Trong nghién ctru
nay chung t61 st dung LED ma tran bai vi loi vé
gia thanh hon LCD va phu hop véi méi trudng
ngoai troi.

MOBULE GSM i Vixrly i LED Ma trin

Ngoda cung cip

Hinh 6: So' dd khdi cach thirc hién thi théng tin

Dit liéu duoc nhan tir Module GSM tai tram
dirng. Sau d6, dir liéu duoc chuyén dén bd vi xir
ly d@é xur 1y thong tin dit liéu va ma héa chiing
thanh mé ctia LED ma trn. Sau d6, LED ma trén
s& hién thi thong tin, théng tin nay duoc hién thi
trén buyt ciing nhu tai tram ding.

2.2.6. Két qua thye hién

Khéi diéu khién khoi dong va nhéan dir liéu
module sim (tin hiéu nhin duoc tir xe buyt) tir
cdng Serial port chan RXD (thudc cdng UART)
ctia vi didu khién. Vi didu khién s& xi 1y dit lidu

rdi sir dung tap 1énh AT giri 1énh didu khién qua
chan TXD (thudc céng UART). Phan GSM/GPRS
s& truyén dit liéu qua mang GPRS vé trung tam.
sau d6 chuyén dén bd vi xir Iy PIC 18F97J60,
PIC18F97J60 h trg cong giao tiép ndi tip UART
cho phép truyén nhan dit lidu gifta vi didu khién va
module. C6 thé truyén nhéan véi nhiéu tdc d6 baud
khac nhau nhu: 4800bps, 9600bps....trong bai bao
ndy vi didu khién truyén nhan dir liéu v6i mod-
ule sim900 duoc thiét ap tbc d6 baud 9600bps va
ma hoa chiing thanh md Led ma trén va hién thi
théng tin dén ngudi st dung xe buyt chinh x4c 16
rang thong qua mdt mach quang bao (kich thuéc
0.5mx1m), cung cép thong tin cho hanh khach
vé thoi gian xe buyt s& dén v6i d6 chinh x4c cao.
LCD dé hién thi trang thai ctia SIM lac ban dau
khai tao.

Ca 3 khéi: ngudn, vi xir Iy, khéi GSM/GPRS
dugc nhom thiét k& va tich hop trong mét board.

1. Két luan

Dé tai da di sdu tim hiéu, thi cong san phdm
ung dung hé théng dinh vi GPS két hop va6i hé
théng mang GSM/GPRS vio thyc t€. V& mat ting
dung thuc tién, dé tai da xdy dyng mdt hé théng
giao thong xe buyt duoc quan ly va gidm sat mot
c4ch hé thdng cing nhitng tmg dung dwoc lip dat
thue nghiém trong 2 xe buyt va 2 tram chd cung
cép thong tin cho hanh khach vé thoi gian xe buyt
s& dén voi d6 chinh xac cao. Ngoai ra, Kkét qua
nghién ctru con ¢6 y nghia hién dai héa va tu dong
hoéa trong linh vuc giao thdng vén tai bang cach
dua nhitng thanh tyu cdng nghé hién dai vao phuc
vu x4 hoi va nhu ciu cta con nguoi,
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