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LOT CAM ON

Em xin gtri 101 cam on chan thanh nhat dén ThS Vian Cong Puc, nguoi da tan
tinh huéng dan, gitp d& em trong sudt thoi gian thyc hién luan van nay.

Con cam on Cha, Me va gia dinh, nhiing nguoi d4 day dd, khuyén khich, dong
vién con trong nhiing luc khé khan, tao moi diéu kién cho chung con nghién ctru hoc
tap.

Em cam on cac thay, c6 PH Nong LAm tp Ho Chi Minh d4 diu dat, giang day
em, gilip em c6 nhimg kién thirc quy bau trong nhitng nam hoc qua.

Cam on cac ban d4 tan tinh dong vién dong gop ¥ kién cho luén van cia toi.

Mic du d4 cd gang hét sirc cling Vi su tan tdm cua thay gido huéng dan song
do trinh @6 con han ché, ndi dung dé tai con madi mé va thoi gian ngin nén Luan van
kho tranh khoi nhitng thiéu sot. Em rat mong nhan dugc sy thong cam va gop Y cia

thay c6 va cac ban.



TOM TAT

Dé tai nghién ctru “Tich hep bai toan AHP chudn hod vector vao phan mém
ArcGis” duoc 1am va hoan thanh tai truong Pai Hoc Nong Lam thanh phd HO Chi
Minh, thoi gian tir 01/04 dén 01/07/2011.
Ngi dung nghién ciru:

- Tim hiéu hé hd trg ra quyét dinh DSS (Decision Support Systems) va ly thuyét
vé AHP chuén ho4 vector.

- Tim hiéu tng dung ctia bai toAn AHP chuan hoa vector

- Tim hiéu phan mém ArcGis va Visual Basic for Applications (VBA)
Trén nén tang d6 tich hop bai toan AHP chuan hoa vector vao phan mém ArcGis.
Két qua thu dwec:

- B40 céo trinh bay noi dung dé tai.

- Tich hop bai toan AHP chuan hoa vector vao phan mém ArcGis.

- Tai liéu huéng dan cai dit va huéng dan sir dung g dung.

- Ung dung duoc mot phan kién thirc trong qua trinh hoc tap vao thuc té.
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Hudng cai dit cong cu tinh bai toan AHP chuan hoa vector trén ArcGis
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GIS: Geographic Information System.
DSS: Decision Support Systems.
AHP: Analytic Hierarchy Process.
VBA: Visual Basic for Application.



Chuong 1:
MO PAU

1.1. Pit van dé

Viéc dua ra quyét dinh ddi v&i mot vin dé xuét hién trong khép cac linh vuc,
hoat dong cta doi sbng ma doi khi ching ta khéng nhan ra. Tir nhimg viéc don gian
nhu chon mot bd quan 4o dé di du tiéc cho dén cac viéc 16n lao nhu phan b6 ngan sach
vao céc chuong trinh caa qubc gia déu 1a cac cong viéc dua ra quyét dinh. Decision
Support Systems — DSS 14 nhimg hé théng may tinh tuong tac nham giup ngudi ra
quyét dinh st dung dir liéu va mo hinh dé giai quyét cac van dé khong cé cau trac
nham nang cao hiéu qua viéc ra quyét dinh ( Scott Morton -1970).

GIS ciing 1a mgt trong nhirg cong cu trg giup quyét dinh trong nhiéu hoat dong
kinh té - xa hoi, quéc phong ciia nhiéu qudc gia trén thé gidi. GIS c6 kha nang trg gitp
cac co quan chinh phu, cac nha quan ly, cac doanh nghiép, cac ca nhan... danh gia
duoc hién trang cta cac qua trinh, cac thyc thé ty nhién, kinh té - x& hoi thong qua céc
chire ning thu thap, quan 1y, truy van, phan tich va tich hop cac thong tin dugc gan voi
mot nén hinh hoc (ban dd) nhét quan trén co so toa do cua cac dir liéu dau vao.

Do d6, voi muc dich tich hop bai toan AHP chuan hoa vector vao Arcgis nham
tao thanh mot thanh cong cu tién ich va dé dang sir dung cho viéc hd trg ra quyét dinh
clia ngudi ra quyét dinh.

1.2. Muc tiéu nghién ciru

Tim hiéu bai toan AHP chuan hoa vector va hé hd trg ra quyét dinh DSS.

Tim hiéu phan mém ArcGis va Visual Basic for Applications.

Xay dung thanh cdng cdng cu tinh bai toAn AHP chuan ho4 vector trén phan mém
ArcGis nham tranh sai sb cong don thuc hién qua nhiéu budc, va tiét kiém duoc thoi

gian tinh toan tranh dugc sai s6 khi tinh bang tay.



1.3. N§i dung thwe hién

Tim hiéu bai toan AHP chuan ho4 vector.

Tim hiéu phan mém ArcGis va Visual Basic for Applications.

Thiét ké va xay dung cong cu tinh AHP chuan hoa vector trén ArcGis.
1.4. Phwong phap nghién ctru

Phwong phdp diéu tra, thu thdp: tim hiéu ing dung cua bai toan AHP chuan hoa
vector, thu thap ma tran y kién chuy@n gia chay thir cong cu.

Phwong phdp phén tich tong hop: phan tich cac bude giai cia bai toan AHP chuan
hoa vector, tong hop céc tai liéu vé AHP.

Phwong phdp so sanh: so sanh két qua cua bai toan AHP chuan hoé vector tinh tay
S0 Véi két qua bai toan AHP chuan ho4 vector khi sir dung cong cu nham rat ra nhimng
wu nhuoc diém caa viée tich hgp AHP chuan hoa vector vao phan mém ArcGis.

1.5. Giéi han dé tai
Chi méi tich hop dugc bai toAn AHP vetor riéng vao phan mém ArcGis.
Chua phat trién mé rong thém duge cong cu tinh toan AHP chuan hoé vector Vao

phan mém ArcGis.



Chuwong 2:
TONG QUAN

2.1. Gi6i thiéu Decision Support Systems va Analytic Hierarchy Process chuian
hoa vector
2.1.1. Decision Support Systems — DSS
2.1.1.1. Thé nao la ra quyét dinh
Viéc dua ra quyét dinh ddi voi mot van dé xuét hién trong khip cac linh vuc, hoat

dong ciia doi sdng ma do6i khi chung ta khong nhan ra. Viéc dua ra quyét dinh chinh 1a
chon ra trong céc giai phap kha thi mot giai phap ma theo nguoi dua ra quyét dinh 1a
phU hop nhit.
2.1.1.2. Hé hd trg ra quyét dinh

La hé théng dua trén sy twong tic voi may tinh, giup nha quan 1y sir dung cac mo
hinh va dir liéu trong cac CSDL chuyén nganh dé hd trg cho viée ra quyét dinh ciia ho.
DSS gitp nha quan ly tim duoc cau tra 10i tot nhat cho cau hoi dang: “Néu...thi”. DSS
lam don gian qua trinh ra quyét dinh, chtr khong truc tiép ra quyét dinh. Né két hop tri
tué¢ ciia ca nhan va kha nang cila may tinh dé nang cao chat luong ctia cac quyét dinh.

Trong thap nién 1970, Scott Morton dua ra nhitng khai niém déau tién vé Hé hd trg
ra quyét dinh (Decision Support Systems-DSS). Ong dinh nghia DSS nhu I nhiing hé
thong may tinh twong tac nham gitip nhimg nguoi ra quyét dinh str dung dir liéu va mod
hinh dé giai quyét cac van dé khong cé cau tric. Cho dén nay chwa c6 mot dinh nghia
thong nhat vé DSS. Tuy nhién tat ca déu dong y muc dich co ban nhét coa DSS 1a dé
hd tro trong tac va cai tién viéc ra quyét dinh.

Céc thanh phan ciia H¢ hé tro ra quyét dinh:
Mot Hé hd tro ra quyét dinh gdm c6 ba thanh phan chinh:
* Quan 1i mo hinh.

e Quan Ii dit lidu.



* Quan li giao dién nguoi dung.

Qudn i mé hinh (Model Management) bao gém cac mé hinh ra quyét dinh
(DSS models) va viéc quan 1i cac mé hinh nay. Mot s6 vi du clia cac md hinh nay bao
gom: md hinh néu thi, md hinh t6i wu, md hinh tim kiém muc dich, mé hinh thong ké.

Qudan Ii dir liéu (Data Management) thuc hién cong viéc luu trir cac thong tin
cua hé va phuc vu cho viéc luu trit, cap nhat, truy van thong tin.

Quan [i giao dién nguoi dung (User Interface Management) quan li viéc giao
tiép gitra ngudi ding cubi va hé ra quyét dinh.

2.1.2. Analytic Hierarchy Process chuin ho4 vector

AHP la Analytic Hierarchy Process (AHP) -Phuong phép phan tich thi bac. Bo 1a
mot k¥ thuat dua ra quyét dinh ma & d6 c6 mot s6 hitu han céac lya chon, nhung moi
lyra chon lai ¢6 nhitng dic tinh khac nhau, khé khan trong viéc quyét dinh. M6 hinh
nay dic biét hiru dung khi phai dua ra quyét dinh trong mot nhom 1am viéc.

AHP c6 thé gitp xac dinh va déanh gia luong héa cac tiéu chi, phan tich cac dir liéu
thu thap duogc theo cac tiéu chi do, va thic diy viéc ra quyét dinh nhanh hon, chinh
xac hon. N6 gitp can nhéc va do luong cac yéu td ca vé chi quan va khach quan, tao
nén mot co ché hiru dung dé dam bao tinh nhat quan trong viéc danh gia, do luong cac
giai phap va cac dé xuat dugc dua ra trong nhom lam viéc.

Quy trinh AHP dya trén mot loat cac cap so sach cac tiéu chi vai nhau, sau do cac
cap so sanh do dugc két hop lai.

Mt quy trinh AHP c6 thé dwge téom tit thanh cac buéc sau:

1. Xac dinh cac phuong 4n c6 thé co, va xac dinh céc tiéu chi quan trong trong
viéc quyét dinh.

2. V6i méi tiéu chi ciia mdi cip phuong an , ngudi ra quyét dinh sé& thé hién y
kién ctia minh vé tim quan trong cua chiing so voi nhau (Vi du dia diém cia phuong
an A t6t hon dia diém ciia phuong an B) dudi dang mot phan so co gia tri tir 1/9 - 9.

3. Nguoi ra quyét dinh s& xac dinh tim quan trong tuong ddi ciia cac tiéu chi.
Vi duy, néu dang cin nhac phuong 4n mua mdt cin nha, nha dau tu ¢ thé noéi rang véi
t6i dia diém 1a quan trong nhat, sau d6 dén gia ca va cudi ciing 1 thoi gian.

4. Mbdi ma tran vé tdm quan trong nay sé duoc danh gia bang cach sir dung cac

gia tri s dé dam bao tinh thong nhét cta cau tra 10i. Budc ndy & sinh ra mot "hé sb
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nhat quan" va gié tri bang "1" nghia 1a céc tiéu chi va tim quan trong cua ching da
thyc sy nhat quan. Tuy nhién, gié tri ndy s& nho hon mot néu ngudi ra quyét dinh noi
rang: X quan trong hon Y, Y qtrong hon Z va Z lai quan trong hon Z (vi tri nhu vay s&
khong nhat quan v&i nhau.) Chinh ddy 1a budc tao nén lam cho moi ngudi tin rang
AHP 13 mot mé hinh, ma trén ly thuyét, né duoc xay dung c6 cin ctr vimg chic.

5. Sau d6, mdi phuong 4n s& dugc tinh toan va cho diém. Dua trén s6 diém co
duogc, quyét dinh cudi ciing s& duoc lwa chon.
Cac phuong phap AHP:
- AHP chuén hoa vector.
- AHP vector riéng.
-AHP ...
2.2. Tim hiéu phin mém ArcGis va Visual Basic for Applications
2.2.1. Tim hiéu vé phan mém ArcGis
2.2.1.1. Hé thong thong tin dia ly GIS

Hé thong thong tin dia ly(Geographic Information Systems - goi tat 1a GIS) duoc
dinh nghia nhu 1a mot hé théng thong tin ma n6 sir dung dir liéu dau vao, cac thao tac
phan tich, co so di liéu dau ra lién quan vé mit dia 1y khong gian (Geographically or
geospatial), nham trg giup viéc thu nhén, luu trit, quan Iy, X& 1y, phéan tich va hién thi
céc thong tin khdng gian tir thé gidi thuc dé giai quyét cac van dé tong hop thong tin
cho cac muc dich cta con ngudi dit ra, chang han nhu: Bé hd tro viée ra cac quyét
dinh cho viéc quy hoach (Planning) va quan 1y (Management), st dung dét (Land use),
tai nguyén thién nhién (Natural resources), moi truong (Enviroment), giao thong
(Transportation), dé dang trong viéc quy hoach phat trién d6 thi va nhiing viéc luu trir
dit liéu hanh chinh.

Hé thong thong tin dia 1y 12 mot nhanh ciia cong nghé thong tin duoc hinh thanh
vao nhimg nam 1960 va phét trién manh trong 10 nam lai day. Pay 1a nganh khoa hoc
tu nhién c6 tinh chét lién nganh, lién quan dén cac chuyén nganh dia 1y, céng nghé
thdng tin, toan tmg dung, tai nguyén thién nhién, moi trudng, khoa hoc dat, quan ly dat
dai, 1am nghiép... GIS ngay nay la cong cu tro gitip quyét dinh trong nhiéu hoat dong
kinh té - xa hoi, quéc phong ciia nhiéu qudc gia trén thé gidi. GIS c6 kha nang trg gitp

cac co quan chinh phu, cac nha quan ly, cac doanh nghiép, cac cé nhan... danh gia
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duoc hién trang cta cac qua trinh, c4c thyc thé ty nhién, kinh té - x& hoi thong qua céc
chire ning thu thap, quéan 1y, truy van, phan tich va tich hop cac thong tin dugc gan voi
mot nén hinh hoc (ban d6) nhat quéan trén co s& toa do cua cac dir liéu dau vao. Theo
cach tiép can truyén thong, GIS 1a mot cong cu may tinh dé lap ban do va phan tich
c4c su vat, hién twong thuc trén trai dat. Cong nghé GIS két hop cac thao tac co so dir
liu thong thuong (nhu ciu triic hoi dap) va cac phép phan tich théng ké, phan tich
khong gian. Nhitng kha nang ndy phan biét GIS véi cac hé thong thong tin khac va
khién cho GIS c6 pham vi img dung rong trong nhiéu linh vuc khic nhau (phan tich
c4c sy kién, du bao tac dong va hoach dinh chién lugc). Hé thong thong tin dia 1y -
Geographic Information System (GIS) la m¢t nhanh ctia cong nghé thong tin, d& hinh
thanh tir nhitng ndm 60 cua thé ky trudc va phat trién rit manh trong nhitng nim gan
day.

GIS dugc st dung nham xtr Iy ddng bd cac 16p thong tin khong gian (ban do)
gan véi cac thong tin thudc tinh, phuc vu nghién ctru, quy hoach va quan 1y cac hoat
dong theo 1anh tho.

Ngay nay, ¢ nhiéu qubc gia trén thé gioi, GIS d4 tro thanh cong cu trg gitp
quyét dinh trong hau hét cac hoat dong kinh té-x4 hoi, an ninh, qudc phong, ddi pho
v6i tham hoa thién tai v.v... GIS c0 kha nang trg giap cac co quan chinh phu, cac nha
quan ly, cac doanh nghiép, cac cd nhan v.v... danh gid dugc hién trang cua cac qua
trinh, cac thuc thé ty nhién, kinh té-xa hoi thong qua cac chirc niang thu thap, quan 1y,
truy véan, phan tich va tich hop cac thong tin dugc gan véi mot nén ban d6 s6 nhat quan
trén co s toa dd cua cac dir liéu ban d6 dau vao.
2.2.2.2. Tim hiéu vé phin mém ArcGis

Arcgis la phan mém GIS manh, Arcgis tap hop hau nhu moi chirc nang cua GIS:

- Arcgis cho phép xtr Iy hé théng va xur 1y dir liéu vector, raster.

- Arcgis cho phép phan tich xir Iy cac mé hinh khéng gian dé tinh toan cac thong sb
dia hinh, tinh toan cac yéu to trac luong hinh thai (46 doc, huéng dbc, chiéu dai suon,
mat do song sudi...).

- Arcgis cho phép xtr Iy khong gian tich hop dé giai cac bai toan theo cac mé hinh

cua Dia ly, Dia chét, Moi truong, Khi tuong thuy vin.
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- Cho phép tao va hién thi mé hinh sé dia hinh (3D) nhanh, chinh xé&c véi dd hoa
chuan va dep.

-Dir liéu cta Arcgis mé dugc véi nhidu phan mém khac nhu: Arcview, Mapinfo,
Micrrostation, Autocad, llwis, Envi, Idrisi.

- Cho kha ning tao bang chi giai chuan, cac dang ky tu, cac dang text, tao ban do
in d4p img moi tiéu chuan vé ban do .

ArcGIS la mot h¢ thong phan mém thude hdng ESRI, tich hop théng nhat dé thuc
hién tac nghiép GIS cho nguoi ding don hay nhiéu nguoi trén Desktop, server, qua
internet.

ArcGIS dua trén co so kha nang module thanh phan — thu vién ding chung cua
nhitng thanh phan GIS hop thanh, goi 14 ArcObjects.

ArcGIS Desktop bao gom cac phién ban: Arcview, ArcEditor, ArcInfo va dugc hd
trg cho méi truong COM va NET. Nguoi sir dung c6 thé tng dung ArcGIS Desktop
Developer Kit dé xay dung cac ham, cdng cu mot cach chuyén nghiép cho ArcGIS
Desktop.

2.2.3. Tim hiéu vé Visual Basic for Application

VBA 12 viét tit cua Visual Basic Aplication, dugc phat trién tir ngon ngit 1ap trinh
truyén théng Basic. Pay 12 mot hoi nhap cia cac 1ap trinh hudng su kién ngon ngir ctia
Microsoft Visual Basic.VBA la mot cong cu lap trinh cho phép phét trién nhanh phan
mém va dugc tich hop vao trong img dung nén.

Chuing ta c6 thé tao mot nat, mot cong cu, mot hop danh sach hoic hop text va viét
code cho cac su kién. Sau d6 chiing ta c6 thé di chuyén chiing 1én toolbar. Tir d6 tao ra
mot giao dién dé dung cho nguoi sir dung.

2.3. Mt vai nghién ciru ing dung tinh toan hé hd trg ra quyét dinh
2.3.1. Phan mém Make it Rational:

Quyét dinh sw liwa chon duy nhdr: Tim mot lya chon tét nhat s& phi hop voi
nhu cau cta ban, vi du nhu nha cung cap, noi dia hoa, chién Iuoc, san pham, quy
trinh, cong nghé.

Xép hang cé&c quyét dinh: Tim xép hang cua giai phap thay thé, vi du nhu céc

du an, y tuong, nguon e, du tu, thi trudng, nhan vién.
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Heme: Chart [abelz
[ Dalivery matheds |L-=Ii':e'~.- mzthats | |
| Financal staniity Shit descriptioet

| Paang | |
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Boriyfde- iz gl d - 2= O Dl 2 R-TLLIE: Tl

Fant Insert Toolks

i Help wideo » |

Hinh 2.1: Giao dién Make it Rationa
2.3.2. Phian mém DecisionPad v3
DecisionPad 1a mot cong cu tién tién duogc truc quan va cac van ban 1am rd quyét

dinh phtrc tap.

[® Tutorial-3 - DecisionPad

He ot B les Wdw tp
e NE AR e W RN e |

& _] Memaes Bl — ;
1:Cortral Loty Matrix | Hoies | Scores | Weights | \Weight Sersitivity
g-f*;ﬂm Rankin 3| 1 ) g
15 vidua PE R 5
ot Piosshant) 7 ? ?
i s @ ww
11 Betad P (Preious Scores) 2 7 2
1.2 Francig Plans
1.3 Cost per Paga - Cokee
1 Yeaty Marienince Fes IContral Laser  Four Lasers "ﬁl':';";d“"
#éito Growp i thi
& I B ey -
21:Povt Soeed Finance L
22 Duplex Prvting Retail Price 10 56999 ¥ §35% + $5,98
g Sﬁ::::mmfm Financing Plans 15 [Yes Yem ho +
31 Ease of Use Cost per Page - Color A |[57¢ B¢ + B¢ 4
mﬂdtnm Yearly Maintenance Fees 10 |Good Fair Poor
2 Views Features n
o ::“ I:an Speed t 20 [35ppm + ppm ppm +
e
Scores Duplex Printing 7 |Ves Yes Yes
Wegts Support and Human Factors 9
:V;ﬂww L Ease of Use L oo fiHard Average Easy
o Setes Total Weights 100
1: Comment: ot scored] R e
8 2 Bcelence, Slevets
% Conalanna Clesate

Hinh2.2: Giao dién DecisionPad v3
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Chuwong 3:
KET QUA NGHIEN CU'U

3.1. Tim hiéu bai toan AHP chuén ho4 vector

AHP la Analytic Hierarchy Process (AHP) -Phuong phép phan tich th bac. Do
la mot k¥ thuat dua ra quyét dinh ma & d6 c6 mot sd hitu han cac lwa chon, nhung mdi
lya chon lai c6 nhimng dic tinh khac nhau, khé khan trong viéc quyét dinh. M6 hinh
nay dic biét hiru dung khi phai dwa ra quyét dinh trong mot nhom 1am viéc.

AHP c6 thé gitip xac dinh va danh gia lugng hoa cac tiéu chi, phan tich cac dir
licu thu thap duogc theo cac tiéu chi do, va thic day viéc ra quyét dinh nhanh hon,
chinh xac hon. N6 giup can nhic va do ludng cac yéu té ca vé cha quan va khéch
quan, tao nén mot co ché hitu dung dé dam bao tinh nhat quan trong viéc danh gia, do
ludng cac giai phap va cac dé xuét dugce dua ra trong nhom lam viéc.

Quy trinh AHP dya trén mot loat cac cdp so sach cac tiéu chi véi nhau, sau do
C4c cap so sanh d6 dugc két hop lai.

Phuong phap giai bai todan AHP chuéan hoa vector gém 4 budc co ban sau:

a) Thiét 1ap thir bac:

Phan tich 1a kha ning cta con ngudi trong nhan thirc phire té, phan biét trao doi
thong tin. Pé nhan thirc duoc thuc tién phirc tap, con nguoi phan chia ra 1am nhiéu
thanh phan cau thanh, cic phan nay lai dugc phan thanh nho hon va nhu vay thanh céc
thir bac.

b) So sénh cac thanh phan thong qua so sanh cdp 1a so sanh cip dung dé xac dinh
tAm quan trong twong ddi ciia mdi nhén t5. Trong phwong phép niy, viéc so sanh dya
trén cac cau hoi: “A gip may B”, “C quan trong gip may B”. Cau tra 10i ctia nhimng so
séanh nay la thu thap tir kinh nghiém cua cac chuyén gia. Két qua cudi cing dugc phat
trién thanh motma tran so sanh. Ma tran nay dugc sir dung thé hién méi quan hé cia

c4c nhan td véi nhau.
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Bdng 3.1: Cac nhan té ma trdn y kién chuyén gia.

C A, A, A e A,

A, 1 A, Ass N Aun

A, 1/a;, 1 Ay e Ay

Az 1/a3 1/ay; 1 e Az,
1

A, 1/ay, 1/ay, 1/az, . 1

(A, Ay, As, ..., A, 12 céc nhan to)

Trong ma tran A nay, moi phﬁn tur dai dién cho mdt cdp sanh cap, cac phan tr &
phia trén va phia dudi duong chéo cé gia tri nghich ddo nhau. Budc ndy nham xac
dinh nhan t6 nay so véi nhéan t6 kia gap bao nhiéu lan.

¢) Tong hop sb liéu vé do wu tién dé cé tri s6 chung ctia mirc do uu tién, can tong
hop cac s liéu duy nhat vé do wu tién. St dung phuong phap xac dinh chuin hoa

vector w bang cach:
e R XN n
% Tinh tong moi ¢4t trong ma tran: Zaij
1

Bdng 3.2: Ma trdn so sanh cia cdc nhéan to

C A A, Aj . A,
Ay 1 Asp Az . Aqn
Az 1/a;, 1 Az . Ao,
A; 1/a3 1/ay; 1 . Aa,
1
A 1/a;, 1/as, 1/as, - 1
2 Z::alj Z::azj Z::a3j Z::anj

> Xac dinh trong s6 bang cach tinh ty 1¢ ciia cac thanh phan theo hang va cot.

Wij = aij/Zaij
1
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Gia tri nay cho phép so sanh ty 1¢ thanh phan caa cac phuong an, xem cac nhan

t6 chiém ty 1¢ bao nhiéu phan trim trong tong cic thanh phan, c6 duoc ma tran trong

s6 P
Bang 3.3: Ma trdn tri sé nhdt quin W1

C Ay A, Az A,

A Wy W, W3 - Wi,

A; W2 W, W23 W2,

As W3 W3, W33 W3,

A, W W, W 3 W i

> 1 1 1 1 1
Khi d6: Wy, Wy W - W, @ lacac hé sb cla phuong trinh (g véi Xy, Xy, Xa,..,
Xn.

d) Kiém tra tinh nhat quan cta cic so sanh cap.

Budc sau cling l1a Kiém tra tinh nhat quan ciia cac so sanh dé xem giita cac cip
so sanh trong ma tran c6 hop 1y khong, viéc nay duoc thuc hién théng qua tinh ti sé
nhat quan. Néu ty s6 ndy nho hon hay bang 0,1 nghia 1a su danh gia ciia ngudi ra quyét
dinh turong ddi nhat quan, nguoc lai, ta phai tién hanh danh gi4 lai & cap tuong Ung.

% Tinh ty s6 nhat quan(Consistency Ratio — CR):
CR=CI/RI
Cl: chi s6 nhét quan, CI=(Ama-n)/(n-1)

Amax. 0i& tri riéng cha tirg ma tran so sanh.
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Bang 3.4: Ma trdn trong sé cdc tri s6 nhdt quin W2

C Ay A, Az A. An 2 ajj
A Wy W, W3 W in X1
A; W2 W 5, W3 W 2, Xz
As W3 W3, W33 W 3, X3
An w nl w n2 w n3 W nn Xn
Vector nhat quan = vector tong c6 trong s6 /Vector cot C
X Wi ¥1
— X2 S W22 — yZ
Hinh 3.1: Cong thitc tinh vector nhat quan.
L er iy
Cach tinh Amax: Amax= ——
n: s6 tiéu chuan
RI: chi s6 ngau nhién
Bang 3.5: Chi s6 ngau nhién img véi sé nhan t6 (RI)
n |1(2|3 4 5 6 7 8 9 10 11 12 13 14 15
R|0/0|05 |0. {21 |12 |13 |14 (14 (14 |15 |14 |15 |15 |15
| 8 9 2 4 2 1 5 9 1 8 6 7 9

Trong nghién ctru nay, phuong phap phan tich thr bac (Analytic Hierarchy
Process — AHP, Saaty 1977) nhu 14 cach tiép can dé xir 1y cac van dé ra quyét dinh da

tiéu chuan, trén co sé d6 xac dinh cac viing trong thich nghi.
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3.2. Thiét ké hé thong
3.2.1. So d6 thuit toan

Sai

Y

Ma tran ¥ kién chuyén gia

Ma trdn ti 6 nhat quan W1

Ma trdn ti s6 nhat quan W2

3.2.2. So' @b thuat giai

Ty sb6 nhit quan CR =<0.1

dung

Trong s6 cua timg nhan to

Hinh3.2: So d6 thudt todn.

Whap gia tri ma tran

trong 56

Hinh3.3: So do thudt gidi
19



3.3. Cac chirc nang cong cu
3.3.1. Nhap tén tirng nhan t6

TinhAHP

Mhap tén nhin to

l |

nhap ken ‘

Danh sach cac
nhan ta

¥na nhan ko

x)

Dong v

Hinh 3.4: Nhdp cac nhan to

3.3. 2. Nhip gia tri cho ma tran y kién chuyén gia

50 nhan to anh huong

nhap gia tri so0 sanh cua nhan to: dat so voi nhan ko: K

dat

nuoc

da

dat

Cancel

Thay doi

Hinh 3.5: Nhdp gid tri y kién chuyén gia
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3.3.3. Sira cac gi4 tri ma tran y kién chuyén gia

TinhAHP

X

dat  |uoc [da
dat 1 2 1

ruoc (0.5 1
da 1 1 1

ket qua ‘

Hinh 3.6: Dir liéu khi chua chinh sia.

TinhAHP

dat |1 : O

da 05 1 1 ‘
nuoc |1 1

ket qua ‘ ok ‘

Hinh 3.7: Dir liéu dang duoc chinh sira
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3.3.4. Két qua

dak |nuu3|: ||:|a
dak 1 2 1

nuoc (0.5 1
da 1 1 1

Mhan to phu hop

ket qua Thay dai |

Hinh 3.8: Théng bao di liéu phu hop

TinhAHP

Trong so cua tung nhan to:

0.652173913504

0.22222222222
dat noc ||:|a 0.125
dat 3 5
nuoc  (0,3333°1 2
da 0.2 0.5 1

Thay doi | e —

Ty so nhat quan la: 0.0031

Hinh 3.9: Két qua bai toan AHP
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TinhAHP

dat  |nuoc ||:|a
dat = 1
nuoc 0.2 1 1
da 1 i i1
MHAN TO kO PHU, <IN $AC DIMNH LAI
ket qua Thay dai |

Hinh 3.10: Théng béo di liéu khong phu hop
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CHUONG 4:
KET LUAN VA PE XUAT

Trong sudt qua trinh nghién ciru va xay dung tng dung trén ArcGis dé tai thu
duogc cac két qua sau:
4.1.Két luan:

Xay dung dugc cdng cu tinh toan AHP chuan hoa vector dya trén VBA dé phu
vu cho tinh bai todn AHP chuan hoa vector trén ArcGis.

Cong cu tinh toan AHP chuan hoa vector gidp tiét kiém thoi gian, tranh dugc
nhitng sai s6 so véi tinh tay.

4.2 Kién nghi:

Do han ché vé thoi gian nén cdng cu chwa duge hoan chinh va méi xay dung
dugc mot phan trén ArcGis chua ap dung dén két qua cudi cling ciia muc dich tinh bai
toan AHP. Trén co s& d6 khoa ludn c6 mot s6 dé xuat sau:

- Nghién ctru hoan thién tt giao dién cong cu va ma rong thém cac chire nang dé ap
dung duoc két qua ciia tinh toan bai toan AHP chuan ho4 vector.

- Nghién ctru va viét ing dung theo cac phuong phap AHP khac.

- Nghién ciu viét thanh goi tmg dung bai toan AHP chuan hoa vector chay trén
ArcGis.
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PHU LUC

Huwéng cai dit cong cu tinh bai toan AHP chuin ho4 vector trén ArcGis

Cong cy tinh bai toan AHP theo phuong phap chuan hoa vector trén ArcGis la
phan m& rong duge viét trén nén tang VBA trong phan mém ArcGis. Phan sau trinh
bay cai dat cong cu tinh bai toan AHP theo phuong phap chuan hoa vector trén
ArcGis.
1. Cai @it cong cu tinh bai toan AHP chuin hoa vector trén ArcGis.

- Khoi dong ArcGis 9.3

- Pang ki Grid32.0cx la mot trong nhiing control can dugc ding ki dé tao ra ma
tran ludi trong cong cu.

+ Mo foder chira Grid32.ocx va Vbctrls.reg, chép file Grid32.ocx vao thu muc
C:\WINDOWS\system32 va dan vao foder nay.

File Edit ‘“iew Favorites Tools  Help

T

: [ '
@ Back - _P) ﬁ‘ /:I Search ![]L: Faolders .

fddress '(:| CWINDOMW S system 32

Faolders T i _ﬁ-‘] @ E] EA]

) 3com_dmi ~ iGraphs3Z.ocx  [EilaEEae hhckrl.ocx msadode.c
i) 1025
[~ 1nza T - - -l

Hinh 1: Dang ki Grid32.ocx

YBCTRLS.REG
Reqgistration Entries
LKE

- Chay file AHP.mxd, khi d6 trén thanh menu cta ArcGis s& xuét hién thanh

+ Tiép theo chay file Vbctrls.reg

cong cu tinh bai toan AHP chuan hoa vector.

26



Open E|
Look i I @ Desktop j

M\,-' Documents
'Q My Computer
Sy Metwork Places

File narne: I.-'l'-.H P rrid __V_I Open
=l

[ Oeen |
Cancel |
|

Filez af type: I.-'l'-.rcM ap Documents [ mxd]
[~ Open az read-only

Hinh 2 :Giao dién mg¢ file trong ArcGis
Chay c6ng cu tinh bai toan AHP chuan hoa vector trén ArcGis.

= AHP.mxd - ArcMap - Arclnfo

| Ble Edit Wiew Bookmarks Insert Selection Tooks Window Help
D& & BB x | | |fi@memn v‘ﬁ‘@ggh‘k?“,wp|
I a— '\ =
click chay
céng cu
|
e o s
Jomm=h 0l | O~ A~ |[@am =0 =l 8z oA~ & s =~

| [596881.704 1206250146 Meters
Hinh 3: Chay céng cu AHP
Chay cong cu tinh bai toan AHP chuan hoa vector trén ArcGis duoc két qua
nhu hinh sau:
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TinhAHP

Danh sach cac

Nhap tén nhan td nhan t6

| nhap ten %oa nhan to

Dong

Hinh 4 : Cong cu tinh bai toan AHP chudn hod vector trén ArcGis.

2. Huwéng din sir dung cong cu tinh bai toAn AHP chuin hoa vector trén ArcGis.
Chtrc ning cng cu tinh bai toan AHP chuan hod vector trén ArcGis gém: tinh

trong s6 va ty sb nhat quan cua cac nhan t6 nham phuc vu cho viéc ra quyét dinh va

danh gia két qua cia y kién chuyén gia c6 pht hop khong dya vao ty sd nhat quén.
Click vao cdng cu tinh bai toan AHP chuan hoa vector trén ArcGis trén thanh

menu ciia ArcGis s& duoc giao dién nhap tén nhan té cua bai toan nhu hinh sau:

TinhAHP

Danh sach cac

Nhap tén nhan td nhan t6

| nhap ten %oa nhan to

Dong

Hinh 5: Cong cu tinh bai toan AHP chudn hod vector trén ArcGis
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- Nhap tén timg nhan td trong 6 hop thoai “Nhap tén nhan t6” sau d6 click vao
nGt 1énh “nhap ten” dé gan vao danh sach tén cac nhan t6. Yéu cau caa tén nhan té 1a:
nhap tén ¢ s6 ky tu cta tén nhan té phai 16n hon 2 va khong duoc tring véi tén nhan

trudc d6 da nhap néu khong sé hién ra céc loai thong bao sau:

TinhAHP

Danh sach cac
nhan td

Nhap tén nhan to

nhap ten %oanhan to

Dong v

Ui long nhap ten nhan to

Hinh 6: Thong bao k#i chira tén nhan t6 dé trong.

TinhAHP

Danh sach cac

Mhap tén nhan td nhan té

a \' nhap ken | %oa nhan to
Dong v
Ten nhan to khong phu hop wwi long nhap lai:

Hinh 7: Théng bao khi ky tw nhoé hon hai ky tw
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Danh sach cac
nhan to

nhap tén nhan td

dat nhap ten %oa nhan ko

dat

Dang v

Trung ten nhan to

Hinh 8: Tring tén nhan to d4 nhdp
-Khi nhap tén t6 da xong thi tén cac nhan t6 sé hién trong bang “Danh sach céac
nhan t6”, néu khong dong ¥ véi tén nhan t6 trong bang “Danh sach cac nhan t6” thi

chon tén nhan té d6 va click vao nat Iénh “Xoa nhan to” va tén nhan t d6 s& duogc

XO04:

TinhAHP X]

Nh&p tén nhan to Da"nhhgf';'::‘;m

| nhap ten | - ¥oa nhan to

da i
Dang v
Hinh 9: Xo4 tén nhan té
-Khi ddng y voi cac tén nhan t§ da nhap thi tiép tuc click vao nit lénh

“Dong y:

30



TinhAHP (%]

Danh sach cac

Nhap tén nhan to nhan t

nhap ten %oa nhan to
| i | khong khi

dat
nuoc

Dong v

Click

Hinh 10: Giao dién dong y vdi cdc tén nhan té.
+Khi ddng ¥ v6i cac tén nhan té da nhap thi phai phd hop vai s6 nhan da nhap
theo yéu cau cta bai toan AHP 14 s6 nhan t6 16n hon hodc bang ba va nho hon hoic

bang chin néu khong sé& hién ra thong bao sau:

Danh sach cac
nhan to

Mhap tén nhan td

nhap ten #0a nhan ko
5 khong khi

Dang v

Ui long nhap day du so nhan ko =3 va <=9

Hinh 11: Théng b&o sé nhdn t6 khéng phl hop.
+Khi s6 nhan t6 phl hop véi yéu cau bai toan thi cong cu tinh bai toan AHP

chuan hoa vector chuyén sang giao dién mai:
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8 50 nhan to anh huong

A nhap gia tri s0 sanh cua nhan to: dat so voi nhan to:

khong khi
Cahcel

dat  |khd
dak ||
khong 1
nuoc 1 |

Thay doi

Hinh 12: Nhdp gid tri ciia ma trdn ¥ kién chuyén gia.

- C4c gid tri ma tran ¥ kién chuyén gia s& duoc nhap 1an lugt vdi cac inputbox
hién ra chay lan luot timg cot, nhap cac gia tri ma tran véi mang trén cia ma tran, phan
con lai ctia ma tran s& dugc tinh sén véi gid ti 18 nghich twong tmg ciia nita ma tran
trén cliia ma tran da nhap.

TinhAHP X

dak:
riuoC 3
khong |1 D.333§I

ket qua ‘ Thay dai ‘

Hinh 13: Giao dién ma trdn y kién chuyén gia
-V6i cac gia tri ma tran y kién chuyén gia da nhap c6 thé co mot s6 sai sot khi

nhap s& st dung v&i niit 1énh “Thay d6i” dé thay doi gia tri ciia ma tran:
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TinhAHP

X)

dat |I‘|LIDIZ |kh|:ung
dat |1 2 A
muoc 0.5 1 3
lhong (1 0,3333:1
ket qua ‘ Thay doi ‘

Hinh 14: Thay déi gid tri ciia ma trdn so sanh
-Khi click vao “Thay doi” thi gié tri tai 6 duoc chon s& duoc thay doi gid tri, sau
khi gia tri thay d6i xong tiép tuc click vao ndt lénh “Ok” dé dong y voi gia tri ¢4 nhap.

TinhAHP X

dat  |khong |n!.!|3|_: J
dat |1 2 3

khong [0.5 1 1
nucc |1 1 1
ket qua ‘ Ok ‘

Hinh 15: Pong y véi gid tri thay doi
-V6i cac gia tri ma tran y kién chuyén gia d dong ¥ tiép tuc click vao nat lénh
“ket qua” bai toan AHP chuan hoa vector cho ra két qua:

+Ma tran y kién chuyén gia phll hop cho ra trong s6 va ty sé nhat quan:
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datk |khu:ung riuoC
dat 1 z
khong 0.5 1 1
nuoc  [0.3333 1 1 b e Bkt e
ket qua Thay doi |
Hinh 16: Ma trdn y kien chuyén gia phu hop
TinhAHP X
Trong so cua tung nhan to:
0,54545454545
0.25
dat  |nuoc |da 0.z
dat 2 3
nuoc (0.5 1 1
da 033331 LA
: Jhe B
ket qua Thay doi
Ty so nhat quan la: 0.0159

Hinh 17: Két qua ciia bai toan AHP chudn hod vector.

+Ma tran y kién chuyén gia khéng phu hop thi s& hién ra thong béo sau:
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TinhAHP
dat  |da Inuac
dak 2 2
da 0.5 1 5
nuoc 0.5 0.2 i
ket qua

d[)

MHAMN TO E PHU, $IM ®AC DINH LAT

Thay doi |

Hinh 18: Ma trdn y kién chuyén gia khdng phi hop
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