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UNG DUNG GPS VA GIS TRONG CONG TAC QUAN LY XE BUYT TREN DJA BAN
THANH PHO HO CHI MINH
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TOM TAT: Trong nhitng ndm gan ddy, cong tdc qudn Iy xe buyt bao gom ldp biéu doé hoat dong

theo tram, quy hoach tuyén xe phi hop,... la nhiém vu quan trong ciia cdc co quan qudn Iy giao thong

cong cong.Cong tdc nay doi héi nhiéu théng tin can thiét dé thiec thi nhitng quyét dinh trong cung cdp

dich vu cong céng nhie diéu hanh va gidm sdt xe buyt vdn hanh theo diing 19 trinh quy dinh. Tuy nhién,

nhitng g dung thuc té GIS va GPS trong cong tdc qudn Iy xe buyt trén dia ban thanh phé Ho Chi

Minh vén con nhiéu han ché va dang & budc phdt trién ban ddu. Pdc biét 1a van chua 6 gidi phdp hiéu

quda trong ung dung cong nghé tich hop GPS va GIS phuc vu cong tdc quy hoach va qudn ly xe buyt. Bai

bdo nham gidi thiéu giai phdp xdy dung hé thong tich hop GPS va GIS phit hop cho céong tdc gidm sdt

xe buyt dé tiét kiém kinh phi va ndng cao chdt leong dich vy quan Iy vdn tai hanh khdch céng céng.

Tir khoa: vng dung GPS va GIS, quadn 1y xe buyt.

1. PAT VAN BE

Phét trién van tai hanh khéch coéng cong
(VTHKCC) béng xe buyt la mdt doi hoi birc
thiét cua thanh phd nhim ddp tng nhu ciu di
lai clia ngudi dan, tranh 4ch tic giao thong, 6
nhiém méi trudng va dam bao an toan giao
thong. Mic du S¢ Giao thdong Cong Chinh da
¢6 budc di va 19 trinh thich hgp trong viéc phat
trién xe buyt, thu hit nguodi dan chuyén hinh
thtic di lai bang phuong tién cd nhan (dic biét
la xe gan mdy) sang phuong tién cong cong va
dang hoan thién mang ludi xe buyt theo quy
hoach. Nhung thuc té hién nay cho théy mot sb
bét cap ndy sinh trong qué trinh diéu hanh hoat
ddng cua hé théng xe buyt, anh huong khéng
t6t dén cac hoat dong kinh té va sinh hoat hang
ngay ctia cong dong dan cu thanh phd. Cu thé
la Trung tdm Quén Iy va Diéu hanh Van tai

Hanh Khach Cong Cong dang quan 1y trén 100

tuyén xe buyt thuc hién van chuyén trén 15.000
chuyén xe mdi ngay. Dé giam st tai xé khong
bo chuyén, bo tram, phéng nhanh chay &u,
dirng db khéng ding tram dé dén va tra khach,
chay sai 16 trinh, ... Trung tim da phai bd tri
hang tram nhén vién diéu hanh tai cdc vi trf dau
cubi bén, day chi 1a giai phép tinh thé, khong
hiéu qua kinh té trén quan diém phat trién hé
thdng xe buyt bén vitng va chwa gép phén cai
thién dich vu xe buyt nhim khic phuc cic tinh
trang d3 xay ra néu trén. Ngoai ra, vin dé
hoach dinh mang luéi céc tuyén xe buyt, tram
dirng, s6 lwong va loai hinh xe tng véi timg
tuyén, sao cho tranh 4ch tic giao thong, giam
trg gid va nang cao ning luc cong tic diéu hanh
la doi hoi bic thiét.

Dé gop phén tao ra hé théng quan 1y khach
quan vé tinh hinh xe buyt hoat dong trén tuyén,

giai quyét van d& trimg tuyén, bd tri loai hinh
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xe phil hop tng véi bé rong duong, tao giai
phdp nhanh trong thay ddi s6 lugng xe trong
cdc tinh hubng dic biét, ciing nhu nim bét
nhanh tinh hinh luu thong, céc su c6 dang xay
ra trén dudng,...Bai bio nhim gidi thi¢u giai
phédp quan 1y va didu hanh hoat déng xe buyt
duya trén cong ngh¢ tich hop GPS va GIS.

2. TONG QUAN VE CONG TAC QUAN
LY XE BUYT

Cong tic quan 1y hoat dong ctia h¢ théng xe
buyt bao gdm cic cong viéc chinh nhur sau:

e Quan ly day du so luong, chat lugng,
ching loai xe buyt, dé xudt huéng ddi méi va
phit trién.

e Gidm sit hoat dong xe buyt: ting ngay,
thong ké tinh hinh van tai hanh khéch, vi
pham,...

e Phin tich sé liu bdo cdo théng ké dé
hoach dinh cdc dinh huéng phét trién, qui
hoach,...

e Thiét ké va xdy dung cic tuyén méi, didu
chinh cic tuyén xe buyt ning cao hiéu qua hoat
dong,...

Codng tic nay doi hoi cdc don vi quan 1y phai
xir 1y s6 lugng rat 16n cic thong tin va dit ligu
¢6 lién quan. Cong nghé¢ GIS va GPS da duoc
g dung dé nang cao higu qua cong tic quan
1y xe buyt, cu thé nhu & An d6 (Pradeep Singh
Kharola et al., 2003), quan ly va gidm sét xe
buyt & thanh phd Thuong Hai, Trung Qudc
(Qing-Jie Kong, Yikai Chen, and Yuncai Liu,
2009),... Ngoai ra, dé ning cao chit lwong phuc
vu cta hé théng xe buyt, cong nghé RFID
(Radio Frequency IDentification) da dugc ap

dung dé kiém sodt tai x& xe buyt xuét phat hay
dirng d6 ddng gio theo timg tram (Ben ammar
hatem et al., 2010). Tuy nhién, tai TP.HCM
viéc van chuyén trén 15.000 chuyén xe buyt
mdi ngay dugc quan 1y bsi Trung tim Quan 1y
va Didu hanh VTHKCC van con dp dyung bién
phdp tha cong, chua c6 gidi phdp lién két voi
cidc Doanh nghiép van tai va Hop tidc xa xe
buyt 1a don vi phu trich truc tiép phuong tién
véan chuyén va moi tic nghiép cua timg tai xé,
tiép vién. Trong quin ly va diéu hanh hoat
dong ciia xe buyt, Trung tdm can phai c6 doi
kiém tra trén tuyén va nhan vién didu hanh cdc
bén du cubi dé gidm sat hoat dong cua tai xé
va tiép vién xe buyt: kiém tra tai xé chay ding
biéu dé gio, chay ding 1§ trinh, khong bé
khdch hodc dimg dé khéng ding tram,...
Nhitng han ché trong phuong phdp quan ly
hién tai nhu:

e Tinh hinh van chuyén hoan toan dwa vio
thong tin chu quan cta nhan vién tac nghiép.

e Chét lwong phuc vu cua hé théng xe buyt
chua thé dugc gidm sit diy du nhu: xe chay
khong ding 19 trinh, dimg d6 khong ding tram,
phanh gép, khong bat mdy lanh,...

e Khi mé rong mang ludi tuyén tuwong lai,
ddi héi cin nhiéu nhan lyc hon nita dé dam bao
hoat dong va kiém sodt chit luong cua hé théng
xe buyt.

e Chua c6 hé thdng thong tin lién lac giira tai
xé va Trung tam dé diéu phdi, thay ddi 16 trinh
trong céc tinh hudng dic biét, ciing nhu tai xé
khong thé thong tin cho Trung tdm biét tinh
hinh lvu théng, cdc sy cb dang xdy ra trén

duong,...
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3. GIAI PHAP DE XUAT

3.1. Sir dung Module di djng gin trén xe
buyt (BlackBox gén trén xe)

Module di dong trang bi trén xe gdm nhiéu
thanh phan: cdc thiét bj, cam bién thu thap dir
lidu, céc thiét bi hién thj cung cép thong tin hay

canh béo, thiét bi bdo tin khin cip va bo tap

GPS satellite

O O==I=0

trung dir lidu (data logger) giao tiép v&i trung
tam diéu hanh. Céc thiét bj dinh vi va cam bién
s€ ty dong thu thap thong tin va luu trit & bd
nhé, by diéu khién tap trung dir liéu s& truy
xudt bd nhé khi nhin cc yéu ciu tir trung tim
diéu hanh dé goi dit liéu thu thap vé trung tim
hodc hién thi thong tin cho hanh khach hodc
g6i canh bdo dén tai xé xe buyt, ...

Radio trunking
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Hinh 1. M5 hinh module di dong gin trén xe buyt

M0 hinh Module di dong dam nhéan céc chiic
nang sau:

- Cung cdp théng tin khi nhdn dwge yéu cdu
tir Trung tam diéu hanh: bao gdm vi tri ciia xe
buyt, tbc do di chuyén, (thiét bi thu GPS) va
xdc dinh trang thdi van tai cua xe (thong tin tu
cdc cam bién)

- Cung cdp thong tin cho hanh khdch: 1§
trinh di chuyén cta xe buyt, thong tin céc tram
dimg va bén dd, gid vé, tai xé va nhan vién

phuc vu trén xe, ...

- Guki tin hiéu bdo khdn vé trung tém trong
cdc trweong hop cé si cé can giip dv.

Céc thanh phin cia module di dong bao
gom:

o Bo thu phat vo tuyén: trao ddi dir liéu,
am thanh v6i trung tdm. Su dyng mang vo
tuyén b dam (radio trunking), hoat dong & tin
s6 UHF hoic VHF.

o Thiét bi thu GPS: thuong 1a cic chip
GPS receiver, c6 chuc nang xu ly tin hi¢u v¢
tinh thu dugc qua anten, tinh toan toa d§ dinh

vi ciia mdy thu. Pau ra ctia chip GPS thuong
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dugc tich hop vao datalogger két ni voi thiét
bi dau cudi vo tuyén va dugc truyén vé trung
tdm didu hanh. D& c6 thé ting d6 chinh xdc
dinh vi trong cic hé théng AVLS, thiét bi thu
GPS c6 thé ap dung tich hgp phuong phap dinh
vi dong thoi gian thuc RTK (Real Time
Kinematic) va dinh vi vi sai DGPS (Different
Global Positioning System). Tuy nhién, trong
truong hop DGPS, chip GPS phéi ¢6 khd nang
thu va xir 1y tin hiéu DGPS va hé théng phai
trang bi bg thu GPS chinh xédc cao dé tinh todn
$6 liéu hiéu chinh vi sai. DGPS c6 thé ning cao
d% chinh xédc dinh vi 1én tir 5 — 10 lan. Trong
trrong hop dinh vi trong khu vuc dd thi, rat
nhiéu yéu t6 anh huong dén d¢ chinh xac dinh
vi, st dung dinh vi DGPS dam bao ting dung
¢6 dugc do chinh xéc cao hon.

o Céc cam bién h§ tro quin Iy cac thong

tin yéu cau trén xe buyt: bao gom so xe, tén

& GPS Satellites
e |

tai xé va tiép vién dang van hanh dwoc luu lai
thong qua ID; toa d¢ vi tri xe duogc ghi nhan
theo thoi gian thuc s& dugc thé hién trén ban dbd
cho phép xdc dinh xe vi pham téc do, bo
chuyén, bo tram, hay chay sai 16 trinh trén timg
tuyén duong. Ngoai ra, bd cam bién vé déng
md ctira xe va tinh hinh sir dung mdy lanh trén
xe cling dugc ghi nhan

3.2.M6 hinh H¢ thng thong tin quan 1y xe
buyt

Hé¢ thong dugc xay dung trén co sd tich hop
cong nghé GPS va GIS, sao cho thong tin vé
tinh trang hoat dong cta xe buyt dugc phan tich
va hién thi truc quan, cac dir liéu duoc kiém
tra, luu trit nhanh va chinh x4c nhdm dép tng
cdc yéu cu quan 1y va diéu hanh hé théng xe

buyt hoat dong theo thoi gian thyc.

TRUNG TAM DIEU HANH

|
B )

=

CO SO QUANLY BAI XE

=
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Hinh 2. Mo hinh hé thong quan 1y xe buyt tai TP.HCM
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a) H trg cong tac quan 1y tai Trung tAm diéu
hanh

Hé¢ thong GIS dugc xdy dung tai Trung tim
voi phan mém chuyén dung phuc vu cong tic
quan ly diéu hanh xe buyt c¢6 cic chirc ning
chinh nhu sau:

e Cho phép hién thi vi trf céc xe buyt truc
quan trén nén ban dd sd.

* Tao céc bdo cdo vé truong hop vi pham
cua xe buyt.

e Canh bdo tai x& xe buyt tirc thdi trong
truong hop c6 sai pham.

e Cung cép thong tin phuc vy hanh khéch xe
buyt.

Co 6 dit liéu GIS duoc o chire, luu trit va
quén 1y trong mot hé quan tri co s¢ dit li¢u bao

gdm céc thanh phan khong gian va thudc tinh

clia cdc ddi tuong:

Stops (0) . o4 'U 'sh
B et \,
Jomm | ;.%&fs‘ g\% ;

o Khéng gian: st dung nén dia hinh ty 18
1/2000 tao cdc 16p chuyén dé thé hién tuyén xe
buyt, bén xe, tram dung, nha cho, bai xe, co sd
quan ly,..

o Thudc tinh:

= Hoat dong cua tuyén xe: don vi quén ly,
cdc loai gid vé, thoi gian bt ddu, thoi gian két
thuc, thoi gian gidn cach gitra hai xe cho tirng
truong hop binh thuong hodc cao diém, théng
tin v& 16 trinh.

* Pic diém cua xe buyt: loai xe, ) ghé,
cong Suét, ngay san xudt, chu ky bao hanh, bao
dudng, ...

= Nhan sy van hanh hé théng xe buyt: ma
nhan vién, tén ho, ndm sinh, qué quin, ngay
hop ddng, bing ldi, ché d6 lwong bdng, ché do

uu dai, ...

RANLOPEDIER OB ST | okt Bk Hetwotk Dataset

WN‘}‘\Q‘@# \"0"’ 81 hang Aggie

Hinh 3. Thong tin dugc cung cép béi hé thng quéan 1y xe buyt

Phan tich thong ké dir liéu: hoat ddng cua céc
xe buyt dugc thu thdp tu dong tr cidc xe buyt
(ghi nhéan boi BlackBox gz‘in trén xe) va dugc td
chtrc Iuu trit theo thoi gian vao co so dir ligu

cua hé théng hodc duge hién thi phuc vu cong

tdc gidm sét tryc tiép. Ngudn dit lidu ndy cling
s& duoc tong két, théng ké theo céc tidu chi
quan 1y theo tudn, thdng hodc quy. Tir do,
Trung tdm c6 thé d& dang luu trit dit liéu gidm

sat, truy xudt théng tin, cdp nhat va xudt cdc
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béo cdo phuc vu cbng tic quan 1y cédc tuyén xe
buyt, quan 1y co s¢ ha ting mang ludi xe buyt,

NHAP DU LIEL X

Byn hiynhdpvio: Ben hiy nhip vieo:
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tong hop hiéu qua hoat dong hay céc sy ¢ xdy
ra trén timg tuyén.
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Hinh 4. Bdo cdo hoat dong xe buyt dwoc hd trg nhanh béi hé théng quan 1y

b) Hd trg cong tic quan ly tai cdc co so va bai xe

Thong qua mang Internet, cic co s& quan ly
(doanh nghié€p van tai, Hop tdc xa) hay cdc bai
xe ¢6 thé két n6i véi hé thong GIS cua Trung
tam dé:

e Truy van khong gian va tim kiém thong tin
thuoc tinh ciia cdc ddi twong ciing nhu tinh
trang hoat dong cta cac xe buyt truc thudc co
s0.

e Cap nhat dir liéu hoat dong van tai cép co

50 theo chu ky hang ngay, hang tudn.

e In 4n cic bdo cdo, bang biéu tong hop,
thong ké: lién quan tryc tiép dén phuong tién
van chuyén, nhan sy van hanh hé théng Xe
buyt, hoat déng ctia hé théng xe buyt, sai pham
cua tai xé xe buyt,..

e Thiét 1ap va van hanh thoi gian biéu bao

hanh, bao dudng phuong tién van chuyén.

Mau vang: tir 40-50km/h

NMau xanii: o 36+-46kan/h

Mau xam: tir 20-30km/h
Mau den: duéi 20km/h

vai méi mau thé hién trén
ban d6 la bao cido vé toc dé hoat
déng caa xe buy
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Date £ Tine
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Hinh 5. Gidm sét hoat dong xe buyt dugc hd tro boi hé théng

¢) Phan phdi théng tin qua WEB
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Website ctia Trung tim diéu hanh khéng chi
cung cip céc thong tin hoat déng quan 1y didu
hanh vén tai hanh khidch cong cong, ma con

tmg dung WebGIS trong viéc cung cép thong
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Hinh 6. WebGIS cung cép thong tin lién quan dén dich vu xe buyt

4. KET LUAN

Ung dung GPS va GIS cho phép quan ly
toan by dir liéu khdng gian va thudc tinh cia
cic tuyén xe buyt theo thoi gian thuc, tao ra
kha ning diéu phéi hoat dong va chia sé dit lidu
(duoc ghi nhan boi BlackBox) d(“mg bd giita
Trung tdm diéu hanh véi cdc co s quan 1y. Ap
dung hé théng dé xuit d& phuc vu cong tic
quan 1y va diéu hanh xe buyt trén dia ban thanh
phd HS6 Chi Minh s& tiét kiém nhiéu thoi gian
va kinh phi trong quan 1y nhu: tiét kiém nhén
lyc gidm sat, rit ngan dugc thoi gian tim kiém
va xur 1y thong tin, nang cao hi¢u qua hoat dong
va dich vu cla mang ludi xe buyt, gidm sit

dugc viéc sai pham trong van tai tir d6 han ché

tranh 4ch tic giao thong, 6 nhiém méi trudng
va ddm bao an toan giao thong. Qua phan tich
cho thdy, gidi phdp ing dung GPS va GIS s&
rat hiéu qua trong viéc phuc vu 6t nhu céu di
lai cia nguoi dan trong tuong lai, thuan loi
trong cdng tidc quan ly, gidm sat va quy hoach
cic tuyén truc chinh, cic tuyén buyt chay
nhanh, t chirc cdc lan danh riéng cho xe bugt,
chon tuyén @ sir dung xe buyt hai tang, tao
phwong thirc tiép ndi voi mét sé phuong thirc
VTHKCC khac nhu tau dién ngﬁm, xe dién,
monorail trong tuong lai dé tao thanh mang
Iudi giao thdong cdng cong hién dai ddp ung

nhu cau di lai ctia ngudi dan thanh phé.
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BUS MANAGEMENT AT HO CHI MINH CITY USING GPS AND GIS

Le Van Trung
Geomatics Center — Information Technology Park, VNU-HCM

ABSTRACT: In recent years, bus management is the most important function for any public
transport organization that involves scheduling and planning of routes. Management of a bus fleet
needs useful information to support the decision making in the public services such as monitoring the
movement of vehicles at the same time ensuring that the buses run as per the schedule. However, the
practical application of GIS and GPS for bus management in Ho Chi Minh city is limited and still at an
early stage of development. Particularly, measures for effective use of integrated Global Positionaing
System (GPS) and GIS are not widely used in planning and managing bus network.

This paper introduces the solution for choosing the appropriate model of GPS and GIS to set up
an online bus tracking system of Ho Chi Minh city, in terms of not only the cost saving benefit for
setting up an information management system but also to support the setup of network for information
exchange. Presented in this paper is a system, which was evolved by the suggested solution in using
GPS and GIS technology for tracking of its buses in order to improve the quality of HCM city’s public
transportation management services.

Key words: Using GPS AND GIS, bus management
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