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UNG DUNG PHAN TiCH DA CHI TIEU (MCA) VA VIEN THAM
TRONG VIEC HO TRQ MO TUYEN GIAO THONG

TRAN VAN ANH, Truong Dai hoc Mo - Dia chat
NGUYEN THI THU NGA, NGUYEN NHU HUNG, Pai hoc Ky Thudt Lé Quy Dén

Tom tit: Trén co s6 nghién ciru nhitng nguyén tic co ban ciia cong tdc vach mét tuyén
duong moi dé dam bdo phit hop quy hoach ciing nhir dat dwoc nhitng tiéu chudn kj thudt
cua mot tuyen duong. Ching t6i da nghién citu st dyng phuong phap phan tich da chi tiéu
(MCA) két hop véi dit liéu anh vé tinh va DEM dé vach ra tuyén dwong t6i wu nhat khi xdc
dinh toa d¢ cua diém bdt dau va diém dén. Viéc khong giGi han cdc chi tiéu dau vao cong
VGi su cdp nhdt thong tin nhanh tir cong nghé vzeNn tham sé giup cac nha hoach dinh ¢4 cdn
cir khoa hoc chinh xdc, nhanh chong dé ra quyét dinh. Tir ddy hé tro cho viée chuyén tuyén

len trén ban dé va chuyén tuyén ra thue dia.

1. Pit vin dé

Giao thong dwoc vi nhu huyét mach cua
mot quéc gia. MOt mang ludi giao thong manh,
thong sudt gop phan quan trong vao viéc thuc
ddy su phat trién kinh t& - xd hoi, van hoa -
chinh tri.

Viét Nam la mot dAt nude dang phat ‘m'én,
vi viéc quy hoach ciing nhu mé méi cac tuyén
dudng 12 mot vAn dé cip thiét. Nhét 1a cac khu
vuc mién nui véi dia hinh dia vat phuc tap nhu
d0 déc cao va chiu nhidu anh hudng cua céc
dang tai bién nhién: truot 1o dét, 1ii lut, i bun
da, 16 da, x61i mon... Tuy nhién viéc md méi cac
tuyén dudng cin dam bao yéu cu k¥ thuat, phu
hop v&i quy hoach va tao da phat trién cho khu
vuc.

Trong cong tac mé dudng truyén théng van
sir dung co s dit liéu ban db dia hinh dang gidy
hoac dang sb, voi cac dang dir li¢u nay thuong
khong dugc thuong xuyén cap nhat nhing thay
dbi cua dia hinh dia vat ngoai thuc dia. Mat
khac, viéc mo duong con dya trén kinh nghiém
ctia ngudi k§ su va mét rit nhidu thoi gian cong
suc.

Pé viéc hd tro ra quyét dinh mo duong
nhanh, chinh xac, kip thoi va dat hiéu qua cao,
ching t6i tién hanh nghién ciru: img dung phan
tich da chi tiéu (MCA) va coéng nghé vién thim

trong viéc hd tro ra quyét dinh mé tuyén giao
thong moi.

Dua vao cac uu diém rat 16n cua dir liéu
anh v¢ tinh nhu: d phu rong, tinh cép nhat méi
cao, ¢6 nhidu dang dir liéu khac nhau, kha nang
tu dong hoa khi trng dung céng nghé thong tin...
dé tién hanh phan loai va thanh 1ap cac ban dd
chuyén d& phu hop véi muc dich st dung. Két
hop v6i DEM va chtic nang phan tich da chi
tiéu (MCA) dé vach ra tuyén dudng téi uu nhat
khi xac dinh toa do cia diém bat ddu va diém
dén. Viéc khong giéi han cac chi tiéu diu vao
cong voi sy cap nhdp thong tin nhanh tir cong
nghé vién tham s& giup cdc nha hoach dinh c6
cin ctr khoa hoc chinh xc, nhanh chéng dé ra
quyét dinh. T ddy hd tro cho viéc chuyén
tuyén 1én trén ban dd, chuyén tuyén ra thuc dia
nhanh va chinh x&c.

2. Phuong phap nghién ciu

Phan tich da chi tiéu (Multi-Criteria
Analysis, viét tit 1a: MCA) dugc sir dung tir rat
lau trong cac phan tich dia ly. Panh gia tac
dong hodc phan tich vung thich hop thuong tinh
dén viéc 14y nhidu tidu chudn khac nhau dé
phan tich cac vin dé va ciu hoi phirc tap. K§
thuét t6 hop cac nhén t6 khac nhau dé cho ra
mot két qua cudi cung. Pic tinh lam cho MCA
ddc biét 1a n6 tao ra cho nguoi quyét dinh dinh
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ra cac mirc d¢ quan trong khac nhau cho cac
nhan t§ khac nhau. Quy trinh phén tich da chi
tiéu gdm céc budc sau:

Buwdc 1: Dinh céac 16p chi tiéu phu hop voi
bai toan. Céc chi tiéu duoc chiét sudt tir ban dd
gbc bing viée sir dung céc chirc ning phan tich
khong gian cua GIS nhu: chitc nang ndi suy
DEM, chirc ning lan truyén, chirc ning phan
tich tm nhin, chirc ning hudng....

Buge 2: Lam cho cac chi tiéu co thé so
sanh dugc voi nhau.

- Dé lam cho cic chi tiéu cé thé so sinh
duwgc véi nhau diu tién ta phdi phan hang div
liéu trong tirng chi tiéu.

Trong mdi mét tiéu chudn lai co bang dit
liéu thudc tinh riéng. D& so sanh cac chi tidu
dugc véi nhau, trude tién ta phai so sanh, phan
hang cac dac trung thudc tinh ngay trong mét
tiéu chudn.

Co hai cach tiép can dé hién thyc hoa sy
phan hang trong mét chi tiéu:

Cich tiép cdn Boolean: vach nhiing viing ra
lam hai nhom: vung thich hgp cho mot vai tiéu
chuin va ving khéng thich hgp. Chdng ghép
Boolean ¢ thé dugc thuc hién béng cach sur
dung t6 hop giao (logic AND) hoic hop (logic
OR).

Nhdn t6 phdn logi hodc lién tuc: TUy vao
gia tri dir liu dAu vao ma dugce chia theo thang
phén loai hay thang lién tuc. D4i véi thang lién
tuc ta c6 thé xac lap theo kiéu tuyén tinh va cé
cong thuc la:

Xi = (Xi - Xmin)/(Xmaxi = Xmini)
trong do6 :

Xi: Dinh lai diém sd ctia nhan 6 i

xi : Piém géc

Xmini : Diém nhé nhét

Xmaxi : Diém 16n nhét

bPéi voi thang phan loai, cac khoang chia
duoc theo cac quy dinh dia ly (d6 cao, do déc,
nhiét d6...) hodc theo ¥ kién chuyén gia.

- Dinh trong $6 cho cdc chi tiéu.

Trong s6 cua céc ti€u chun c6 thé duogc ¢
dinh bing cac ky nghé théng ké khac nhau hoic
bang cac phép do, ngudi quyét dinh chon trong
s6 mot cach chi quan dya trén nhiing kinh
nghiém va hiéu biét nao dé.
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Phuong phap chon trong s6 clia Saaty
(Saaty’s Analytical Hiearchy Process (AHP)) la
qué trinh phan tich cdp béc. Phuong phap nay
duya trén viée xay dung ma tran cua cac cdp SO
sanh t6i wu giira céc tiéu chuén. Mbi mét t6 hop
hai tiéu chuén, mic d6 quan trong twong doi
mdt tiéu chudn nay so véi tiéu chuan kia dugc
tinh theo ti 1€ 1a 1/ n.

bénh gia thang ti 1¢ theo Saaty cho cép so
sanh t&i wu cua cac tiéu chudn dugc nhin nhén
nhu bang sau:

Bang 1: Vi du vé so sanh murc do quan
trong gitta cac chi tiéu
17 | 15 1!3 1 3 5 7
V6 | Rat | It | Quan| Quan |Quan| Quan
cung | it | vira | trong | trong |trong| trong

it bang | hon vira | hon | hon rat
nhau | vira |nhiéu| nhiéu

Tur ma tran nay, vector nguyén ly eigen
duoc tinh dé thu dugc tap hop trong s phit hop
nhét. Trong sb cac chi tiéu duoc tu dong chéng
16p sau khi st dung cong cu AHP. Nhan tb
trong sé dugc t hop trong phén tich, cong thirc
trén dugc thé hién nhu sau:

S= i(vvixxi)xf[cj
i=1 j=1

trong do:

S = chi s6 thich hop

Wi = trong s6 gén cho tiéu chuin i (hodc
nhan t6 1)

= diém cua tiéu chuin

CJ gié tri (0 hodc 1) ctia mirc d6 ché ngy

Budc 3: Chiac nang Cost distance, Cost
path dugc s dung dé vach mot tuyén tbi uu
nhét dua trén ban dd két qua chong ghép.

3. Dir liéu va khu vuc thue nghiém

- Khu vire nghién ctru thuge méanh ban dd
F-48-54-d nim giita hai tinh Yén Bai va Phi
Tho, khu vuc nay c6 cac yéu té dia hinh twong
dbi da dang rat phu hop véi viée thuc nghiém
bai toan.

- Anh v¢ tinh Landsat 1a dit liéu dugc su
dung rong rai trén toan thé gidi. Gdm cac vé
tinh tir Landsat-(1+7). Cong ngh¢ ghi anh trén
céc thé hé vé tinh Landsat da 1an lugt st dung
c4c bd cam ngay cang hoan thién va tét hon, tir
phan giai thip dén phan giai cao, theo trat ty Ia
RBV (Return Beam Vidicon), da phé MSS,

B
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chuyén d& TM, chuyén d& nang cao ETM,
chuyén dé& nang cao ETM+. anh da pho
(Multispectral) Landsat 1a anh chuyén dé gbm 7
kénh phd nim trén dai budc song 0,45 +12,5
pm, gdm phd nhin thiy (VIS), cin hdng ngoai
(NIR), hdng ngoai séng ngén (SWIR) va hong
ngoai nhi¢t TIR. anh da phé) Landsat cho d6
phan giai khong gian 30 x30 m trén cac kénh
phd, ngoai trir kénh phd hdng ngoai nhiét c6 do
phéan giai 120x120 m hodc 60x60m. Tuy theo

H|nh 1 Anh andsat khu vire nghzen ciru
4. Két qua thyuce nghiém

yéu cu do chinh xac ctia cong tic vach tuyén
chung ta sur dung anh vé€ tinh c6 d§ phan giai
khac nhau dé thanh 14p ban dd hién trang phu
hop. Trong khuén khé cua bai bao chung téi sir
dyng anh vé tinh Landsat TM va ETM c6 d9
phan giai khéng gian 30m dé thanh I4p ban do
hién trang st dung dat ty 1& 1/100000.

- DEM duogc dugc xay dung tir ban db dia
hinh 1/50000 danh phap F -48-54-d

Hinh 2. M6 hinh DEM khu vuc nghién ciru

Trén co s¢ nghién ctru phuong phap phén tich da chi tiéu (MCA) va nghién ctru danh gia mic
d6 anh huong ciia cac yéu té anh hudng téi cong tic md mai tuyén dudng co ban, chung t6i dua th
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quy trinh phan tich dir li¢u trong GIS phuc vu cong tdc md tuyen va két qua thuc nghiém nhu sau:

- Quy trinh phén tich GIS :

Cost
Distance Cost
Path

Hinh 3. So' d6 quy trinh phan tich di¥ liéu trong GIS phuc vu mé tuyén
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- Ban dd chi tiéu duoc chiét suét tir DEM,
anh Landsat:

Chu giai
e
[ R o= dm
[ Rirg te niizn
[ riivg 30 hop
[ Rieg wsisink, cdy by
[ etting, gt ndng rghido su thu rasch

[ «hudinoe

Hinh 4. Bdn dé hién trang sur dung dat

1 16 1/100000 dweoc chiét xudt tir anh

A

Hinh 6. Ban d6 dg cao tuyét doi

- Phén hang dir liéu trong timg chi tiéu tag |
—gid su dung phuong phap nhan to phan loat.

Ban dd hién trang su dung dét duoc phan loai

—va phan hang theo cac mic nhusau:
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Hinh 5. Ban do dé doc
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VALUE LOAIRUNG
1| ddt tréng, 44t nong nghiép sau thu hoach, khu déin*
2 | mat mibe
3 | ritng ma am v rimg hén hop
9 | rimg t4i sinh, cdy bui
6 | rimg trong
5 |rimg tt nhién

Tuy nhién tiy vao ddc thu cta mdi loai
rimg ma muc d6 anh hudng dén mo tuyén
duong s€ khac nhau.

Do dbc suon 14 yéu 6 dia hinh cé anh
huéng 16n nht dén qua trinh x6i mon dit. Po
débc 1am ting cuong d6 dong chay va do d6 day
nhanh qué trinh rira tréi, x6i mon dat, giy nén
x6i mon ning hon. P6 déc ting 2 1an, x6i mon
dat ting 2 dén 4 1an. Hién tuong x0i mon dat
lam mAt 6n dinh va c6 thé din dén hién tuong
sat 16.

+ Dia hinh dng bing 13 loai dia hinh thuén
tién nhét cho viéc vach myén duong. Vung dia
hinh ddng bang c6 do dbc ngang dia hinh < 10%.



= Dia hinh ddi, ddi thoai 1a dia hinh c6 mirc - Khi qué trinh so sénh giita céc tiéu chudn kdt ( Formatted: Vietnamese
d9 khé khan trung binh doi véi md tuyén  thuc, gid tri ti sO ciia chiing dugc ghi nhan theo ma
duong, do dbc 10-25%. trdn n dong va n ¢t (n: $6 céc tiéu chuén).

+ Dia hinh ddi cao c6 do dbc 25-30% va Bing 5z, So sdnh mirc @5 quan trong giita 3+ ( Formatted: Font: Italic
ndi véi do doc >30% 1a dia hinh ¢6 nhidu vin  chi tiéu do doc, hién trang sir dung ddt, do cag ( Formatted: Centered
de kho khan cho viéc mo tuyen dudng. tuyét doi dén khd nang mo tuyén-

Ban db doc déc sau khi duge noi suy dugc Do doc | HTSDD bCTb
phén thanh 4 cip: < 6%, 6 — <10%, 10 — <25%, Do dbe 1 3 5
>25%, duge tham khao cic ngudn tai lidu va ¥ HTSDD 1/3 1 3
kién chuyér} mon va dugc cho Qiém nhu sau: PCTP 1/5 1/3 1

Bang 2;Aﬂh,,h,@fqn%%%%dee@nkhq,wg ,,,,,,,,,,,,,,,,,,,, - Sau khi thanh 14p ma tran so sanh gita cib ( Formatted: Vietnamese
chi tiéu. Trong sO cua céc ghi tiéu duoc tinh [Formatte d: Vietnamese

RRSRCR r=_slope 1 P — toan dwa trén cong cu AHP két quanhu sau:—|—

GIATRI Piém . ;
m10-<25do 6 Bdng 6:. Trong so cua cac chi tiéu dé doc, |+ [Formatted: Font: Italic
[6-< 10d6 8 Jhién trang sur dung dat, do cao tuyét doi den ( Formatted: Centered, Indent: First line: 0"
m< 6do I 9 kha ndng mo tuyén [Formatted: Font: Italic
C1=25dé 3 = 7 X
) ) Tiéu chuan Trong so thu dugc

Do cao tuyét doi cling anh hudng 16n dén b6 doc 0.637
qué trinh di chuyén ciia phuong tién giao thong. HTSDP 0.2583
Cang 1én cao qué trinh di chuyén cac khé. Su PCTP 0.1047

thay d6i do cao dia hinh thudng kéo theo sy
thay d6i vé nhiét d6, mua, d6 4m anh hudng
dén van téc. Sy phén loai dia hinh theo d¢ cao:

+ Vung nui cao ¢ d§ cao > 2000m so voi
mit bién.

+ Viing nui trung binh ¢ 9 cao 1000 —2000m.

+ Ving nai thap hay ving thuong du & d6
cao > 500m dén 1000m.

+ Viing ddi go hay trung du & d6 cao 50 -500m.

+ Viing dong bing & d6 cao < 50m.

Bang 3: Anh huong cua do cao tuyét ddi
dén kha ning mé tuyén

- Tu trong so thp duoc ta c6 ban do danh
gia kha nang mo tuyén nhu sau:

GIATRI Piém
[10m - <50m 9
= 50m - <500m 7
> 750m 3
Mt nudc, =500m - <750m 5

Bang 4.‘Ké’t qua danh gia thang ti I¢ theo Saaty

cho cdp so sanh toi wu cua cac tiéu chuan

<<<<<Mtrc d6 quan trong >>>>>

it quan Quan trong Quan Quan trong

trong | bangnhau |trong hon | hon nhicu
1/3 1 3 5
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Hinh 7. Ban d6 déanh gid khd ndng mé tuyén
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(Nhitng khu viec mau cang toi khd nang mo
tuyén cang it)
Mot tuyén quy hoach t8i wu duge vach khi
ta nhap toa do diém bt dau va diém dén vao.

8
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Hinh 8. Tuyén t6i wu dirge vach trén nén dnh vién théam va trén nén ban do kha ndng mo tuyén

Mot tuyé'naquy hoagh tbi uu duqc vach khi ta
nhap toa d6 diém bat dau va diém dén vao.
Qua trinh vach tuyén t6i uu str dung b cong

- MCA 12 mot phuong phap danh gia rp
rang va minh bach (Ghi lai diém sb va tim quan
trong), d& kiém tra.
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cu Cost distance va Path distance cua Arcgis.
Trong qué trinh vach tuyén, khoang cich va
huong di chuyen sao cho khoang cach di chuyen
1a ngdn nhat doan duong di chuyen it go ghé
nhét ma vin dam béo cac didu kién vé do cao
tuyét dbi, @6 dbc va hién trang st dung dét.

Két qua duoc 1a ban dd cac kha ning mo
tuyén giira hai diém trong do c6 mét tuyén ti
wu nhat. Cac tuyén dugc vach ra duogc chuyén
sang dang vector, xac dinh dugc toa do. Pinh
dang dit lidu c6 thé phi hop vdi hé théng GPS
cAm tay dé sir dung phuc vu cho qué trinh thi
cong, dan tuyén ngoai thuc dia.

5. Két luan

- MCA can nhic céc tiéu chi khac nhau tai
cing mot thoi diém, didu nay khong thé thyc
hién dugc biang cic qui trinh ra quyét dinh
thong thuong dua trén mot tiéu chi don 1é.

- MCA két hop véi k¥ thuat vién tham ch
ra két qua nhanh va d6 chinh xac cao.
- MCA c¢6 thé hd trg viéc ra quyét dinh ch
cac nha lanh dao, hoach dinh chinh sach va ddi
khi ca v6i cong ddng rong 16m hon.
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SUMMARY
Application of Multi-Criteria Analysis (MCA) and remote sensing in support of roads
creation
Tran Van Anh, Hanoi University of Mining and Geology |
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Nguyen Thi Thu Nga, Nguyen Nhu Hung, Technical University of Le Quy Don

In order to ensure that the route match the planning and technical criteria, the research wap-
established basing on the fundamental principles of mapping out a new route. We have studied the
use of multi-criteria analysis (MCA) in combination with satellite imagery data and DEM to map
out the most optimal route when determining the coordinates of the starting point and destination.
Thanks to the unlimited input criteria and remote sensing technologies’s fast information update, the
decision makers may make quick decision basing on accurate scientific data, therefore, supporting
accurate route information on map and field work.
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