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BAN TOM TAT

Cho dén nay, GIS di dugc xay dung hoan chinh v&i kha ning luu tri¥, quan ly, truy cap, xu 1y
phan tich va cung cip thong tin can thiét dé thuc thi nhitng quyét dinh trong nhiéu linh vyc dich vu
cong cong. Tuy nhién, nhiing ing dung thyc té GIS trong cong tac quan Iy xe buyt trén dia ban thanh
phé H6 Chi Minh van con nhiéu han ché va dang & budc phat trién ban dau. Diac biét 1a van chua co
giai phap hi€u qua trong Gng dung cong nghé tich hop GPS va GIS phuc vu cong tac quy hoach va
quan ly xe buyt.

Bai bio nhim gidi thiéu giai phap xay dung hé thdng thich hop cho cong tac quan 1y xe buyt trén
dia ban thanh phé H6 Chi Minh dé tiét kiém kinh phi, t4n dung ngudn nhan lyc va trang thiét bi san
¢6, dam bao sy chia sé thong tin va phat trién dong bo,... Hi vong nodi dung bai bao s& gbp phan tao
giai phap hiéu qua trong viéc irng dung cong nghé tich th GPS va GIS trong viéc cai tién chat luong
cong tac quan ly xe buyt.

ABSTRACT

In recent years, GIS (Geographical Information System) are best designed for storing,
manipulating, analyzing and presenting useful information to support decision making in the public
services. However, the practical application of GIS for bus management in Ho Chi Minh city is limited
and still at an early stage of development. Especially, measures for effective uses of the integration
GPS (Global positioning System) and GIS in planning and bus management.

This paper shows those conditions required in choosing appropriate model of GPS and GIS at
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. We hope that
the content of this paper can provide an useful solution in the application of GPS and GIS technology
in improving quality of service management.

1. PAT VAN DE dang hoan thién mang Iudi xe buyt theo quy
hoach dén nim 2010. Nhung thyc té hién nay

Phat trién van tai hanh khach cong cong cho thdy mot sé bat cap ndy sinh trong qua
(VTHKCC) bang xe buyt 1a mot doi hoi birc trinh diéu hanh hoat dong ctia h¢ thong xe buyt
thiét cta thanh phd nhim dap tmg nhu cau di anh huong khong tot dén cac hoat dong kinh té
lai cua nguoi dan, tranh ach tic giao thong, 6 va sinh hoat hang ngay cua cong ddng dan cu
nhiém moi trudng va dam bao an toan giao thanh phd. Cu thé 13 Trung tdm Quan 1y va
thong. Miac du S¢ Giao thong Cong Chinh da Diéu hanh Van tai Hanh Khach Céng Cong
¢6 budc di va 10 trinh thich hgp trong viéc phat dang quan ly 89 tuyén xe buyt thuc hién vén
trién xe buyt, thu hut ngudi dan chuyén hinh chuyen khoang 15.000 chuyén xe mdi ngay.
thirc di lai bang phuong tién ca nhan (dic biét Dé giam sat tai xé khong bo chuyen bo tram,
1a xe gén may) sang phuong tién cong cong va phong nhanh chay au, dimg dd khong ding
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tram dé don va tra khach, chay sai 10 trinh,...

Trung tdm dd phai b tri 176 nhan vién diéu

hanh tai 92 vi tri dau cudi bén, day chi 1a giai

phap tinh thé, khong hidu qua kinh té trén quan
diém phat trién hé thng xe buyt bén viing va
chua gop phan cai thién dich vu xe buyt nhim
khic phuc cac tinh trang dd xay ra néu trén.
Trong chién luoc phat trién mang ludi xe

buyt dén nam 2010, S& Giao Théng Cong
Chinh giao nhiém vu cho Trung tdm Quan ly
va Piéu hanh Vén tai hanh khach coéng cong
nghién ciru dau tw mot hé théng thiét bi quan
ly khach quan vé tinh hinh xe buyt hoat dong
trén tuyén, nham gop phan dem lai hiéu qua
thiét thuc cho cac hoat dong quan ly va diéu
hanh xe buyt hién tai va tuong lai nhu sau :

> Cung cip thong tin xe buyt rong rii dén
ngudi dan vé s6 lwong va chit lugng dich
vu ctia h¢ thong xe buyt thanh phd, dé tao
su thu hut nguoi dan su dung hinh thic di
lai bing xe buyt va that sy yén tim sir
dung phuong tién nay.

> Tiét kiém duoc ngin sach cua thanh phd
khi xu huéng phat trién xe buyt trong
twong lai 1a tit yéu. Chi wdc tinh vé6i sb
lwong xe buyt hién nay, néu Trung tdm c6
hé thong quan 1y didu hanh phu hop s& tiét
kiém trén 3 ty dong mdi nam (bao gdm tra
lvong cho nhan vién kiém tra tai 92 vi tri
dau cudi bén va phai tra cho cac lang phi
do tai xé bo chuyén,...)

> Gop phan giai quyét van dé hoach dinh cac
tuyén xe buyt va tram dimg sao cho hiéu
qua trong viéc thu hat nguoi dan chuyén
d6i hinh thirc di lai, ciing nhu nang cao
nang lyc cong tic kiém tra giam sat toan
dién dbi voi timg xe trong pham vi quan
ly.

» Nang cao kha nang ung dung CNTT cua
can b quan ly van tai hanh khach cong
cong va cai tién viéc str dung ban do duoc
cung cip boi Hé théng HCMGIS cua thanh
phé dé quan 1y tuyén xe, tao thong tin va
béo cao dong bd, giam kho khan trong viéc
tim kiém, tra ctru va quan 1y diéu hanh
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Dé gop phan hd trg Trung tim quan 1y diéu
hanh vén tai hanh khach cong cong — S6 GTCC
TP.HCM dép tmg cic muyc tiéu trén, bai bao dé
xudt mod hinh xay dung mot Hé thong thong tin
phuc vu hiéu qua cong tac quan 1y va diéu hanh
hoat dong xe buyt dua trén cong nghé tich hop
GPS va GIS.

2. T()NG QUAN VE CONG TAC QUAN
LY XE BUYT

Cong tac quan ly va didu hanh hoat dong
cua hé théng xe buyt hién nay dugc thuc hién
boi Trung tdim Quan 1y va Diéu hanh
VTHKCC, tryc thuoc S& Giao Thong Cong
Chinh. Bén canh do6, cac doanh nghiép van tai,
Hop tac xa xe buyt 1a don vi phu trach truc tiép
phuong tién van chuyén va moi tac nghiép ctia
ting tai xé, tiép vién.

Trong quan 1y va diéu hanh hoat dong ciia
xe buyt, nhiém vy chinh ctia Trung tdm la:

e Quan ly sb lugng, chét lugng,
chung loai xe buyt, dé xuat huéng
d6i méi va phat trién xe buyt.

e Giam sat hoat dong xe buyt trong
ting ngay, thong ké tinh hinh véan
tai hanh khach, tinh hinh vi pham.

e Phan tich s6 liéu bao cao thong ké
dé hoach dinh cac dinh huéng phat
trién, qui hoach, thiét ké va xdy
dung cac tuyén xe buyt.

Trung tim c6 Ddi kiém tra trén tuyén va
nhéan vién diéu hanh cac bén dau cudi dé giam
sat hoat dong cua tai xé va tiép vién xe buyt:
kiém tra tai xé chay ding biéu do gio, chay
dung o trinh, khong ra rut khach, bo khach
hodc ding do khéng ding tram; va kiém tra
tiép vién cé xé vé hay khong, ...

Hang ngay, thong tin vé s6 chuyen cua
tirng xe trén tuyén, tong $6 xe trén tuyen 56
lwong hanh khach (vé luot, vé tdp, vé thang,
mién vé) duge thu thap va xir 1y theo qui trinh
nhur so do:



MB&i xe ¢6 1 s6 nhat
trinh chay xe c6 noi
dung:

— Ngay hoat dong

— 86 xe

— Tén tai xé

— Tén tiép vién

— Noi di va dén

— Gio di va dén tirmg
chuyén

— 86 lwong vé ban ra

Nhan vién diéu hanh
dAu cudi tuyén ciia
Trung tim:

— Kiém tra hoat dong
cua xe

— Ky xdc nhdn hoat dong
cua chuyén lén to nhdt
trinh cua xe ‘

— Lam bdo cdo tong hop
ngdy va giri vé Trung
tam vao ngay hom sau

Trung tim:

— Tdp hop cac to nhdt
trinh cua xe

- Xur Iy 56 liéu va nhdp
vao mdy dé lew trik

— Pdnh gid: tong s6
hanh khach (theo timg
loqi vé), s6 chuyén thuc
hién, thoi gian hanh
trinh ciia chuyén, toc do
trung binh ciia xe

—S6 chuvén hoat déne

— Xak IV cac vi pham

0 Dir licu khong gian: Hién nay tai
Trung Tam Quan Ly va Diéu Hanh
Van Tai Hanh Khach Cong Cong chi
quéan 1y duy nhat mot ban do sb vé cac
tuyén xe buyt trén dia ban toan thanh
phd va cac tinh ké can duoc thiét ké
trén phan mém Maplnfo.

0 Dir liéu thude tinh: Hién nay hau hét
co s& dit lidu thong tin vé xe buyt phuc
vu cho viéc quan Iy va diéu hanh xe
buyt déu & dudi dang sé nén rét thudn
lgi @€ lam co s6 dit ligu cho GIS.

Nhitng han ché trong phuong phap quan ly

hién tai:

1. Trung tdm danh gia hoat dong cia xe
buyt, tinh hinh van chuyén hanh khach
hoan toan dya vao thong tin do cac
nhan vién tai cac bén dau cudi thu
thap. Do tin cady phu thudc nhiéu vao
tinh khach quan cua nhan vién tac
nghiép.

2. Chét lugng phuc vu cua hé théng xe
buyt chua thé dwoc giam sat day du
nho: xe chay khong dung 10 trinh,
dimng dd khong dung tram, bo khach,
ra rat khach, viéc dong mo cua xe,
phanh gip, khong bat may lanh, khong
x€ Vé,..

3. S6 tuyén xe buyt thé nghiém la 89
tuyén, twong Gmg v&i 92 vi tri dau cudi
bén thi nhu ciu sé lugng nhéan vién
dau cudi tuyén phai co 1a 176 nguoi.
Tuy nhién, Trung tam khong c6 du
nhan sy nén chi bd tri 65 nhan vién tai
31 vitri. Trong tuong lai, khi m¢ rong
mang luéi xe buyt, sd luong xe, s0
tram dirng, nha cho tang lén rt nhiéu,
voi cung phuong phap gidm sat xe
buyt nhu hién nay, Trung tim phai cin
nhiéu nhan lyc hon nita dé dam bao
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hoat dong va chat lugng ciia hé thong
xe buyt .

4. Chua c6 hé thong thong tin lién lac
giita tai xé va Trung tim dé diéu phdi,
thay ddi ngay hoat dong cua xe trong
cac tinh huéng déc biét, cling nhu tai
xé _khong thé thong tin cho Trung tam
biét tinh hinh luu thoéng, cic su cb
dang xay ra trén duong.

3. MO HINH DE XUAT

3.1 Sir dung Module di dong gin trén xe
buyt

Module di dong trang bi trén xe gdm nhiéu
thanh phan: cac thiét bi, cam bién thu thap dix
lidu, cac thiét bi hién thi cung cap thong tin
hay canh bao, thiét bi bao tin khan cap va b
tap trung dir liéu (data logger) giao tiép véi
trung tdm diéu hanh. Cac thiét bi dinh vi va
cam bién s& ty dong thu thap thong tin va luu
trir & bo nhd, bo didu khién tap trung di liéu s&
truy xudt bo nhd khi nhan cac yéu cau tir trung
tam diéu hanh dé goi dit liéu thu thap vé trung
tam hodc hién thi thong tin cho hanh khach
hodc goi canh bao dén tai xé xe bugt, ...



Radio trunking thong AVLS, thiét bi thu GPS c6 thé ap

GPS satellite 1 ;/ e dung tich hop phuong phéap dinh vi dong
thoi gian thuc RTK (Real Time
d | B  Kinematicy va dinh vi vi sai DGPS
pan | KNaN (Different Global Positioning System).
ALOQOEEIO Tuy nhién, trong truong hgp DGPS, chip
Ngubn DATALOGGER GPS phai c6 kha nang thu va xtr ly tin hiéu
DGPS va hé théng phai trang bi bo thu
SENSORS GPS chinh xac cao dé tinh toan sb liéu
re%;\?er — | INTERFACE = hiéu chinh vi sgl. DQPS c6 thé nang cao
s //1 / Bang théng tin dd chinh xac dmh.w 1€?n tr 5 — 10 lan.
Cam bién Trong truong hop dinh vi trong khu vuc d6
t5cdd  Cambién  Docthé  Cam bién hoat thi, rat nhiéu yéu t6 anh huéng dén do
déng mg ctra nhén vién  dong may lanh chinh x4c dinh vi, sit dung dinh vi DGPS
dam bao ung dung c6 dugc do chinh xac
Hinh 1: M6 hinh Module di dong gén trén xe cao hon.
buyt
M & GPS Satellites
M6 hinh Module di dong dam nhan céac M
chuc nang sau:
1. Cung cap théng tin khi nhdn dwgc yéu
cau tur Trung tam dzeu hanh: bao gom -|-
vi tri ciia xe buyt, téc do di ’chuyen, ‘___]_‘ —\
tinh trang hoat dong cua tai x¢ va cia 5
hanh khéach, ... Thong tin nay dugc ! 4 <
phan lam hai nhom: dinh vi xe buyt (<
(str dung thiét bj thu GPS d xéac dinh ' T
toa do vi tri, tbc d6 di chuyén, huéng Hinh 2: Dinh vi GPS va thong tin duoc tmyen
di chuyén cia xe buyt theo thoi gian vé trung tm
thuc) va xac dinh trang thai van tai cua
xe (thong tin tir cac cam bién) 0 Cac cam bién hd tro' quén ly cic thong
2. Cung cdp thong tin cho hanh khach: 1§ tin yéu ciu trén xe buyt:
trinh di chuyén cua xe buyt, thong tin *  Qudn ly tén tai xé, t1ep vién
cac tram dung va bén dd, gia vé, tai xé = Quan ly xe vi pham toc do )
va nhan vién phyc vu trén xe, * Quaén ly cac truong hop xe bd chuyen,
3. Gdi tin hiéu bdo khan vé trung tam bo tram, chay sai 10 trinh
trong cdc truong hop c6 sw cé can * Quan ly tinh trang dong mé cira xe
giup do. = Quan Iy cac trudng hop thing xe gap
Céc thanh phin ciia module di dong * Quén ly tinh hinh st dung may lanh
bao gom: trén xe
0 Bo thu phat vo tuyén: trao ddi dir licu, 3.2 M0 hinh h¢ thong quén ly xe buyt
am thanh véi trung tdm. St dung mang vo . .
tuyén bo dam (radio trunking), hoat dong & bé dam bao chire ning gidm sat va dicu
tan s6 UHF hodc VHF. hanh h¢ thong xe buyt hoat dong theo thoi gian
0 Thiét bi thu GPS: thudong la cac chip thyc, H¢ thong dugc xdy dung trén co so tich
GPS receiver, c¢6 chirc ning xir 1y tin hiéu hop cong ngh¢ GPS va GIS sao cho thong tin
vé tinh thu dugc qua anten, tinh toan toa v€ tinh trang hoat dong cua xe buyt duge phan
d6 dinh vi cua may thu. Dau ra cua chip tich va hién thi tryc quan, cac dir liéu dugc
GPS thu'o'ng duoc tich ho'p vao data]ogger kiém tra va luu '[I:ﬁ nhanh va chinh xac nham
két ndi voi thiét bi dau cudi vo tuyén vae dap tng cac yéu cau quan ly nhu sau:
duogc truyén vé trung tim diéu hanh. Dé c6 0 Cho phép hién thi vi tri cac xe buyt
thé ting do chinh xac dinh vi trong cac hé truc quan trén nén ban do so.
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o Tao cac bao céo vé
pham cua xe buyt.

0 Canh bao tai xé xe buyt tirc thoi trong
trudng hop co sai pham.

truong hop vi

a GPS Satellites
e i

0 Cung cip thong tin phuc vu hanh
khach Xe buyt.

TRUNG TAM
DPIEU HANH

CO SO’ QUAN LY

BAI XE

QUAN LY

Hinh 3. M5 hinh Hé thdng quan 1y xe buyt

3.2.1. Trung tim diéu hanh

Co s6 dit lidu GIS dugc o chirc, luu trit va
quan ly trong mot hé quan tri co s dir liéu bao
gdm cac thanh phan khéng gian va thudc tinh
clia cac dbi tugng:

0 Khong gian: sir dung nén dia hinh ty 18
1/2000 tao cac 16p chuyén dé& thé hién
tuyén xe buyt, bén xe, tram durng, nha cho,
bai xe, co sd quan ly,..

0 Thudc tinh:
= Hoat dong cua tuyén xe: don vi quan

ly, cac loai gia vé, thoi gian bat dau,
thoi gian két thuc, thoi gian gidn cach
giita hai xe cho tung truong hop binh
thuong hodc cao diém, thong tin vé 1
trinh.

= Thong tin dic diém cua xe buyt nhu
loai xe, s6 ghé, cong suit, ngdy san
xudt, chu ky bao hanh, bao dudng, ...

» Nhian sy van hanh hé théng xe buyt:
ma nhan vién, t€n ho, nam sinh, qué
quén, ngay hop ddng, bang lai, ché do
lwong bong, ché d6 vu dai, ...

Dir liéu hoat dong cua cac xe buyt dugc
trung tdm diéu hanh diéu khién thu thap ty
dong tir cac xe buyt (ghi nhan béi BlackBox
gan trén xe) va dugc to chirc luu trir theo thoi
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gian vao co so dir li€u cua h¢ théng hoac
duoc hién thi phuc vy cong tac giam sat truc
tiép. Ngudn dir lidu nay ciing s& duoc tong
két, thong ké theo cac tiéu chi quan ly theo
tuan, thang hodc quy. Tir do, Trung tim co
thé dé dang luu trit dit lidu giam sat truy xudt
thong tin, cdp nhat va xudt cic béo cdo
chuyén nganh phuc vu cong tic Quan ly cac
tuyén xe buyt, Quan ly co so ha ting mang
ludi xe buyt, Quan ly hoat dong VTHKCC
cap Trung tim (tong hop hoat dong, hiéu qua
hoat dong, tai nan trén timg tuyén).

3.2.2. Co s6 va bai xe

0 Truy van khong gian va tim kiém
thong tin thudc tinh cua cac ddi tuong
cling nhu tinh trang hoat dong cua cac
xe buyt truc thude co sé.

0 Cap nhat dir liéu hoat dong van tai cép
co sO theo chu ky hang ngay, hang
tuén

0 In 4n cac bao céo, bang biéu tong hop,
thong ké: lién quan tryc tiép dén
phuong tién van chuyén, nhan su vin
hanh hé théng xe buyt, hoat dong cua
hé thdng xe buyt, sai pham cua tai xé
xe buyt,..



O Thiét 1ap va van hanh thoi gian biéu
bao hanh, bdo dudng phuong tién van
chuyén.

3.2.3. Phan phoi thong tin qua WEB

Website cuia Trung tim diéu hanh hé thong
xe buyt tryc thuoc S¢ Giao Thong Cong Chinh
thanh phé HS Chi Minh khoéng chi cung cép
c4c thong tin chinh vé Trung tdm nhu t6 chuc,
chirc nang va nhiém vy, ké hoach va hoat dong
trong linh vuc van tai hanh khach cong cong,..
ma con gi6i thiéu hoat dong quan 1y diéu hanh
van tai hanh khach cong cong. Viéc Gmg dung
WebGIS s& rat hiéu qua trong viéc cung cap
thong tin cho ngudi dan vé tinh hinh hoat dong
clia cic tuyén xe buyt, trao ddi thong tin lién
quan dén dich vu van tai hanh khach cong
cong,...

4. KHA NANG AP DUNG CUA MO HINH

Vé mit t6 chirc, cho phép Trung tim quéan
1y toan bo dir li¢u khong gian va thudc tinh cta
cic tuyén xe buyt trén dia ban thanh phd, diéu
phdi hoat dong va chia s¢ dir lieu VTHKCC
bing cong nghé GIS — GPS. Viéc trang bi
BlackBox cho timg xe, xdy dung duong truyén
dit liéu va phian mém quan 1y hoat dong giam
sat va didu hanh theo thoi gian thuc doi hoi
dau tu ban dau twong d6i 16n. Tuy nhién khi di
vao van hanh sé& tiét kiém nhiéu thoi gian va
kinh phi trong quan ly diéu hanh xe buyt nhu:
tiét kiém nhan luc giam sat, rut ngén duoc thoi
gian tim kiém va xu 1y thong tin, nang cao hiéu
qua hoat dong va dich vu ctia mang ludi xe
buyt, giam sat dugc viéc sai pham trong vén tai
tir 46 han ché tranh 4ch tic giao thong, 6
nhiém moi trudng va dam bdo an toan giao
thong.

Uu diém ctia mo hinh 1a ap dung khoa hoc
ky thuét hién dai vao cong tac quan 1y xe buyt,
pht hop v6i mo hinh quan ly va d1eu hanh cia
thanh phé, déap tmg t6t cac yéu cdu hién tai va
linh dong cho viéc phat trién trong twong lai.
Co s¢ di liéu GIS khong chi phuc vu quan ly
va diéu hanh VTHKCC ma con 1a nén tang cho
viéc quy hoach phat trién mang luéi xe buyt
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thanh phd. Ngoai ra, né ciing dinh huéng phat
trién cac dich vu trén xe ngay cang hién dai
hon, phuc vu nguoi dan tot hon.

5. KET LUAN

Ung dung GPS va GIS phuc vu cong tac
quan ly va diéu hanh xe buyt trén dia ban
thanh phé HO Chi Minh c6 hiéu qua hay khong
phu thudc chu yéu vao to chirc hoat dong cua
hé thong. Hién nay, tré ngai chinh khong phai
1a cong nghé GPS hay GIS ma la vin dé nhan
luc tao dir liéu chinh xac va van hanh khai thac
hé thong hiéu qua. Qua phan tich cho thay néu
ap dung mo hinh hé théng dugc d& xuét, Trung
tam Quan Ly Diéu Hanh Véan Tai Hanh Khach
Cong Cong sé& c6 giai phap hi€u qua trong viéc
phuc vu tot nhu cau di lai cia nguoi dan trong
tuong lai, thudn loi trong cong tic quan ly,
giam sat va quy hoach cac tuyen truc chinh,
cac tuyén buyt chay nhanh, to chirc cac lan
danh riéng cho xe buyt, chon tuyén dé sir dung
xe buyt hai ting, tao phuong thirc tiép ndi véi
mdt s6 phuong thic VTHKCC khac nhu tau
dién ng:?lm, xe dién, monorail trong tuong lai
dé tao thanh mang ludi giao thong cong cong
hién dai dap ng nhu cau di lai cia nguoi dan
thanh phd.
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