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1. Mé& dau anh hwéng téi cong tac trac dia. Bai bao nay

Trac dia 1a mot trong linh vuc quan trong
trong cudc séng clia con ngudi, clia xa hoi. Trac dia
cling la yéu t6 quan trong cn thiét cho viéc bao vé
loi ich kinh té chinh tri ctia dat nuwérc.

C6 rat nhiéu cac yéu té anh hudng téi cong tac
trac dia. Cac yéu t& ndy anh hwéng dang ké téi hiéu
qua kinh t€ trong cdng tac tric dia. Vi vy dé danh
gia dwoc hiéu qua cac yéu té anh hwdng téi cong
tAc tric dia trudc hét cAn ndm rd nguyén nhan clia
cac yéu t6 anh tdi cong tac trac dia va cin phai sir
dung cic phwong phap dé danh gia.

DE xac dinh dugc yéu t6 nao la quan trong va
quyét dinh dnh hwdéng nhiéu téi hiéu qua cia cong
tAc trac dia ching ta cAn danh gid mot s6 yéu to

*Tdc gid lién hé
E-mail: vankhanh02091980@gmail.com

nghién ctru va phin tich 5 yéu t6 cip 1 va 5 nhom
yéu to cap 2.

Yéu to cip 1: Vi tri dia ly, thoi tiét, Ky thuat
may moc, chi phi gia, cong nghé

Yéu to cip 2: Gom ¢6 5 nhom.

Nhém 1: Song, sudi, ao, ho; ddi nii; dong bang

Nhom 2: Mua, gio, swong mu, nhiét do

Nhoém 3: D6 chinh xac do gbc, dd chinh xac do
canh, do chinh xac do do cao

Nhom 4: Chi phi nhan cong, chi phi may mdc,
chi phi lam viéc theo thoi vy, chi phi theo khu vuc
lam viéc

Nhom 5: Cong nghé méi, cong nghé cii, phan
mém

Cay phan cip cac yéu t6 dwoc thé hién trén
Hinh 1.
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2. Phwong phap nghién ctiru

Phwong phap AHP dwoc rng dung phé bién
trong nhiéu linh vuc kinh té, xa hoi va khoa hoc tw
nhién. Phwong phap AHP dwgc Thomas L. Saaty
phét trién vao nhirng ndm dau thap nién 1970, va
dwoc biét dén nhw 1a quy trinh phén tich thi bac
nham gitp xir Iy cac vin dé ra quyét dinh da tiéu
chuén phirc tap. AHP cho phép nguwoi ra quyét
dinh tip hop dwgc nhitng kién thirc cia cac
chuyén gia vé vin dé nghién ctru, két hop dwoc cac
dit liéu khach quan va chti quan trong mét khuon
khé thir bac logic. AHP cung cip cho nguoi ra
quyét dinh mét cach ti€p cin truc quan theo sw
phdn doan thong thwong dé danh gia sw quan
trong cia moi thanh phin théng qua qua trinh so
sanh cap. AHP két hop dwoc cd hai mat tw duy cia
con ngwoi ca vé dinh tinh va dinh lwong: dinh tinh
qua su sap xép thir bAc va dinh lwong qua két qua
bd trong s6 cho tirng yéu td thi bac (Thomas
2000). AHP dwa vao 3 nguyén tac:

- Phan tich vin dé ra quyét dinh (thiét lap thi
bac)

- Panh gia so sanh cac thanh phan (so sanh
cdp gitra cic yéu td)

- Téng hop cic mirc d6 wu tién (xac dinh cac
ma tran trong so)

Cac budc tién hanh AHP:

- Budrc 1: Phin tich vin dé va xac dinh loi giai
yéu cau.

- Budrc 2: Xac dinh cac yéu t6 st dung va xay
dung ciy phan cip yéu to.

- Buwdc 3: Diéu tra thu thip y kién chuyén gia
vé mirc do wu tién.

- Bwdc 4: Thiét 14p cac ma tran so sanh cap.

- Buéc 5: Tinh todn trong sé cho tirng mikec,
tirng nhém yéu to.

- Budc 6: Tinh ty s6 nhit quan (CR). Ty sd nhit

quén phai nho hon hay bang 10%, néu 16n hon,
can thwc hién lai cac bwérc 3, 4, 5.
- Budc 7: Thuce hién bwérc 3, 4, 5, 6 cho tat ca
cac mirc va cac nhém yéu t6 trong ciy phan cip.
- Buére 8: Tinh toan trong s6 tong hop va nhin
xét.

2.1. So sanh cdp

So sanh cdp dwoc dung dé xac dinh tAm quan
trong twong ddi ciia mdi phwong 4n g véi moi
tiéu chuin. Phwong phap nay nguoi quyét dinh
phéi phan tich, dién ta y kién ctia minh vé gia tri
cda sw so sanh cap. Ttr d6 két qua cudi cing duoc
lwong hoa bang cach st dung thang phan loai
(Nguyén Dirc Ly, 2014).

Moi quan tAm trong van dé nay khong phai la
1 phat biéu ma 1a gia tri bang sd lién quan dén loi

phat biéu. P& phin cip hai tiéu chuin Saaty

(1970) da phat trién mot loai ma tran dic biét goi

la ma tran so sanh cap. Nhirng ma tran dac biét nay

dwoc st dung dé lién két 2 tiéu chuin danh gia
theo moét thi tw ctia thang phan loai. So sanh A;

cta cOt bén trai véi Ay, Az, As,... cda hang trén ciing

clla ma tran

Cac cau héi dwoc dat ra la A; c6 loi hon va

théa mén hon, déng gép nhiéu hon, vieot hon so
vO1i A, As,... bao nhiéu lAn?

Bdng 1. Vi du vé ma trdn so sdnh cdp cta 3
yéutdi,jvak.
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A1 A; An
A 1 d12 din
A 1/a12 1 azn
An 1/aln 1/32;, 1

Bdng 2. Thang ddnh gid mirc dj so sanh (Thomas, 1970).

Mic d Pinh nghia Giai thich
quan trong
1 Quan trong bang nhau (equal) Hai yéu t6 c6 mirc d6 quan trong nhw nhau
3 Sw quan trong yéu gitra mot yéu to0 nay|Kinh nghiém va nhin dinh hoi nghiéng vé yéu t6 nay hon
trén yéu t0 kia (moderate) yéu td kia
5 Quan trong nhiéu gitta yéu t0 nay va yéu|Kinh nghiém va nhin dinh nghiéng manh vé cai nay hon cai
to kia (strong) kia
7 Suw quan trong biéu 16 rit manh gitra yéu|Mot yéu t6 dwoc wu tién riat nhiéu hon ci kia va dwoc bidu
t6 nay hon yéu t6 kia (very strong) 15 trong thwc hanh
9 Sw quan trong tuyct doi giira yéu to ndy Sw quan trong hon han ctia mot yéu t6 & trén mirc ¢ thé
hon yéu t0 kia (extreme) j i i
2,4,6,8 |Mirc trung gian giita cic mirc néu trén CAn sy thda hiép gitra hai mirc dd nhin dinh
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Bdng 3. Bdng phan logi chi sé ngdu nhién RI (Berittella va nnk, 2007)

n 3 4 5 6 7 8 9 10

RI 0.58 0.90 1.12 1.24 1.32 1.41 1.45 14

Téu 16 chp

Fér 1 r:c’fp 2

Hinh 1. Cdy phan cdp cdc yéu t6 dnh huéng téi cong tdc trdc dia.

Bang 1 Ia ma tran nghich dao véi sy so sanh
cdp: néu i so sanh véi j c6 mot gia tri aj thi khi j so
sanh véii sé co gia tri nghich dao 1a 1/a;. D€ dién
vao ma tran, nguoi ta dung thang danh gia tir 1
dén 9 nhw Bang 2.

2.2. Téng hop s6 liéu vé mirc dj wu tién

DE co tri sO chung clia mirc d6 wu tién, cin
tong hop cac s6 liéu so sanh cap dé co s6 liéu duy
nhit vé do wu tién. Gidi phap ma Saaty str dung dé
thu dworc trong so tlr sw so sanh cdp la phwong
phdp s6 binh phwong nhé nhat. Phwong phap nay
str dung mot ham sai s6 nhé nhat dé€ phan &nh moi
quan tAm thyc cta ngwoi ra quyét dinh. D€ don
gian nguoi ta di dé ra phwong phap xac dinh
vecto riéng w bang cach:

- Tinh t6ng mdi cot trong ma tran: ¥, aj

- Tinh a;/Y, aj.

- Chuén héa cac gia tri d€ c6 dwoc trong s6
bang cach 14y trung binh cdng cla tirng hang.

2.3. Tinh nhdt qudn

Trong cac bai toan thyc té, khéng phai lic nao
cling c6 thé thanh 14p dwoc quan hé bic ciu trong
khi so sanh tirng cdp. Thi du phwong an A c6 thé
téthon B, B c6 thé tot hon C nhwng khong phai ldc
nao A ciing tot hon C. Hién twong nay thé hién tinh

thuc tién clia cac bai toan, ta goi 1a sw khong nhat
quan (incosistency). Sw khéng nhat quan 1a thuc
té nhung do khong nhat quan khong nén qua
nhiéu vi khi d6 né thé hién sy danh gid khong
chinh xac. D€ kiém tra sy khong nhit quan trong
khi danh gia cho tirng cip, ta dung ty s6 nhit quan
(CR). Néu ty s6 nay nhé hon hay bang 0.1 nghia la
sw danh gid cia ngwoi ra quyét dinh twong doi
nhit quan, ngwoc lai, ta phai tién hanh danh gia lai
& cap twong ing (Caatu and etal 1991) .

Ty s6 nhit quan CR dwoc tinh theo céng thirc:

CR=CI/RI (1)

Trong dé: RI (chi s6 ngu nhién) dwoc xac
dinh tir Bang 3.

Trong do6: n la s6 lwong yéu t6 trong ma tran
so sanh.

CI (chi s6 nhat quan) dwoc xac dinh theo cac
bwdc sau day:

- Tinh vector t6ng c6 trong s6 bang ma tran so
sanh x vector trong s6

- Tinh vector nhit quan bang vector téng c6
trong s6 / vector trong so

- Xac dinh Amax (gia tri riéng ma tran so sanh)
va CI (chi s6 nhit quan): A 1a gia tri déc trung cua
ma tran so sanh (ma tran nay la ma tran vuong).
A don gian chi 1a tri s6 trung binh ctia vector nhat
quan (Bharat, et al,, 2013).
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Phwong phap AHP do sw nhat qun qua ty so
nhat quan (consistency ratio) gia tri cla ty s6 nhit

A = — (2= +0=L o+ ——) (2) quén nén < 10%, néu lén hon 10% sw nhan dinh
n- W, W, Wi, 12 hoi ngiu nhién, cin dwgc thwe hién lai (Nguyén
| = (Agax =) 3) Truong Ngan, 2011).
(n-1)
Bdng 4. Téng hop mirc d6 wu tién ctia cdc yéu td cdp 1.
Yéu t6 so sanh 1 2 Ph1e3u phongzan z 6 Toéng hop
Dialy va thoi tiét 3 5 3 5 3 5 4
bia ly va ky thuat may mdc 3 3 3 4 4 3 3
bialy va gia 5 4 5 4 4 3 4
bialy va cong nghé 3 3 3 3 5 3 3
Thoi tiét va ki thudt may moc 4 4 3 3 5 3 4
Thoi tiét va gia 5 6 5 6 3 5 5
Thoi tiét va cong nghé 4 3 3 3 3 4 3
Ki thudt may méc va gia 5 4 5 5 4 4 4
Ki thudt may méc va cong nghé 4 3 5 5 5 3 3
Gia va cong nghé 3 4 3 4 3 3 3
Bdng 5. Téng hop mirc d6 wu tién ctia cdc yéu té cdp 2.
Yéu td so sdnh Phiéu phong vin .
Yéu t6 nhém 1 1] 2 3 : [ 5 | 6 | romghop
Song sudi va doi nii 3 5 5 3 5 5 4
Song sudi va dong bang 1 3 1 5 3 3 3
Doi nui va dong bang 1 3 5 1 3 5 3
Yéu t3 nhém 2
Muwa va gié 5 6 5 5 3 5 5
Muwa va swong mu 3 5 5 3 5 3 4
Muwa va nhiét do 5 7 5 5 3 5 5
Gio6 va swong mu 3 3 1 5 1 5 3
Gi6 va nhiét do 5 3 5 3 3 3 4
Swong mu va nhiét do 3 3 1 3 1 3 2
Yéu t6 nhém 3
bCX do gbéc - PCX do canh 1 3 3 1 1 3 2
bCX do gbéc - PCX do dd cao 3 3 3 1 3 3 3
PCX do canh - PCX do do cao 3 3 1 5 5 3 3
Yéu t6 nhém 4
CP cong va chi phi may moc 7 5 5 5 5 5 5
CP nhan cong va CP theo thoi vu 5 7 5 5 5 5 5
CP nhan cong va CP theo khu vuc 5 6 5 5 6 5 5
CP may méc va CP thoi vy 5 3 3 3 5 3 4
CP may moéc va CP theo khu vuc 5 5 3 3 3 5 4
CP thoi vu va CP theo khu vure 1 3 3 3 1 5 3
Yéu t6 nhém 5
Cong nghé mdi va CN cii 1 3 3 5 1 3 3
Coéng nghé méi va phan mém 5 7 5 5 5 6
Cong nghé cii va phin mém 3 5 7 3 5 3 4




110 Dbao Vin Khdnh/Tap chi Khoa hoc Ky thudt M6 - Dia chdt 58 (4), 106-112

3. Két qua tinh toan

3.1. Cdc yéu t6 va cdy phdn cdp yéu toé

Bai bdo st dung hé thong cac yéu té anh
huwéng dén cong tac trac dia véi tham khao chuyén
gia dé€ xac dinh cac yéu t0 ¢ anh hwdng trong khu
vue nghién ctru. K&t qua cho ra 5 yéu t6 cip 1 va
15 yéu t6 cip 2. Cay phan cip cac yéu tb thé hién
nhw Hinh 1.

Nhuw viy, trong phén nay, yéu ciu dit rala can
tinh todn tong cong 6 bo trong s6, bao gom:

- 01 bd trong s6 ctia cc yéu td cap 1

- 05 b trong s6 cho cac yéu té cip 2 trong
tirng yéu t6 cap 1.

Trong cac phan tiép theo, tac gia sé lay cach
tinh bo trong sé cho cac yéu t6 cip 1 d€ minh hoa.
Do6i véi 05 b trong so clia cac yéu to cap 2 sé tién
hanh twong tw.

3.2. Phdong vdn chuyén gia vé mivc do wu tién

Duwra trén tai liéu tham khao va diéu kién thuc
té thi cong cac cong trinh tric dia. Tac gia da tién
hanh phéng van 6 chuyén gia thudc cac co quan té
chirc va cac tredng Pai hoc ¢ lién quan téi chuyén
nganh tric dia. Ké&t qua phong van liy theo sw
phén tich va nghién ctru khach quan cta mét sd
chuyén gia.

Tién hanh diéu tra cac chuyén gia nghién ctru
cAc yéu t6 anh hwdéng téi cong tac tric dia. Cac ndi
dung trong phiéu ciu héi xoay quanh 2 van dé:

- Xép hang mirc do wu tién cta cac yéu t6 cip
1 va cacyéu té cip 2.

- Danh gia va cho diém d6i véi tirng cap yéu
t6 theo thang danh gia cia Thomas (Bang 2).

Tong hop két qua phdng vin va tinh toan mirc
do wu tién cla tirng cip yéu t6 bang phwong phap
trung binh cong (KpyueBckuii, 1982). Két qua thé
hién tai Bang 4 va Bang 5.

3.3. Ldp ma trdn so sanh cdp

Tl két qua tong hop mic dé wu tién, tién
hanh 13p cac ma tran so sanh cap (Mapkyse, et al,,
1994). Ma tran so sanh cdp yéu té cdp 1 véin =5
dwoc thé hién & Bang 6.

3.4. Xdc dinh cdc vector trong sé

Thuec hién cac bwédc nhw tai phan 2.3 cho cac
ma tran so sanh cap, két qua thu dwocla cac vector

trong s6 (Bang 7).

Bdng 6. Ma trdn so sdanh cdp ctia cdc yéu té cdp 1.

Téng moi
cottrong
ma tran:

. aij =

1.983

Bdng 7.Vector trong s6 ctia cdc yéu té cdp 1.

STT Yéutdcip 1 Trong s6
1 Vi tri dia If 0.430
2 Thoi tiét 0.250
3 Ki thudt may méc 0.170
4 Gia 0.100
5 Cong nghé 0.060

Tong 1.000

3.5. Tinh todn ty s6 nhdt qudn RC

Ap dung cach tinh RC tai phan 3.4 cho ting
vector trong s6, két qua thé hién tai Bang 8.

Bdng 8. Ty s6 nhdt qudn ctia cdc bd trong sé.

STT B0 trong so clia Ty s6 RC
1 | Yéutdcipl 0.098
2 | Yéutbcip2 -
2.1 | Nhém yéu t6 dia Iy 0.093
2.2 | Nhém yéu té thoi tiét 0.090
23 Nh,c')m yéu t6 ky thudt may 0.046
moc
2.4 | Nhom yéu tb gia 0.097
2.5 | Nhom yéu t6 cong nghé 0.047

Nhén xét: tit ca cac RC déu <10%, do do cac
bd trong s6 déu dam bao tinh nhit quan.

3.6. Xdc dinh trong s6 wu tién ctua cdc yéu té
cdp 2
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Trong s6 wu tién dwoc tinh bang tich cda
trong sé riéng véi trong s6 yéu to cip 1 twong trng

Bdng 9. Trong s riéng va trong sé wu tién ctia cdc
Yyéu td cdp 2.

STT VEuts Trgflg sO Trongﬂ sO
riéng | wutién
Song sudi, ao ho 0.611 0.263
2 |Po6inti 0.260 0.112
3 |Poéngbang 0.129 | 0.055
4 |Mua 0.574 0.144
5 |Gi6 0.230 0.058
6 |Swong mu 0.121 0.03
7 |Nhiét do 0.075 | 0.019
8 |P0 chinh xac do goc 0.525 0.089
9 |P6 chinh xac do canh | 0.334 0.057
10 |PO chinh xdc do 40| 145 | 024
cao
1 |Chi phi nhan céng 0.586 0.059
12 |Chi phi may méc 0.213 0.021
13 |Chi phi theo thoi vu 0.118 0.012
14 |Chi phi theo khuvuc| 60, | 6 506
lam viéc
5 |Cong nghé mai 0.639 0.038
16 |Céng nghé cii 0.274 0.016
17 |Phidn mém 0.087 0.005
Tong 1.008

Tong trong s6 wu tién cip 1 nhuw viy két qua
hoan toan chinh xac

4. Kétluan

Dwa trén nghién ctru ly thuyét va thuc nghiém
cackét qua tinh todn rat ra két ludn nhw sau:

Do6i véi cac yéu td cap 1, tir bo trong sé tinh
dwoc (Bang 3.4) c6 thé thiy yéu to tac dong manh
nhit t&i hiéu qua cong tac trac dia 1a yéu td vi tri
dia li, tiép theo la cac yéu to thoi tiét va ki thuat
may mac, gia ca.

Dai voi cac yéu td cap 2, tir két qua tinh toan
trong s& wu tién (Bang 3.6) c6 thé thay cic yéu t&
quan trong anh hwéng téi hiéu qua cia cong tac
trac dia, d6 1a: yéu t6 mua, yéu td chi philao dong,
yéu t6 cong nghé va ki thuat may moc.

Trong cdng tac tric dia cd rat nhiéu cac yéu to
anh hwdng téi hiéu qua kinh té chinh vi vy can
dwoc phan tich danh gia tong hop tac déng twong
h gitra cac yéu t8 anh hwéng trong méi quan hé

gitta tw nhién va con ngwoi. Can phai xac dinh
ding, du cac yéu t6 anh hwong quan trong nhit,
yéu cau phai danh gia rat nhiéu cic tiéu chi khac
nhau. Viéc két hop nhiéu yéu té trong phwong
phép nay sé cho ra két qua dang tin ciy hon so véi
viéc chi xét dén mot yéu to chi chét. Pu diém cla
phwong phap la thu thap sé liéu tir cac chuyén gia,
cac nha khoa hoc da nhiéu nam nghién ciru vé
cong tac tric dia. Diéu nay din dén ting mirc do
tin cay trong qua trinh tinh toan.

Viéc lwa chon phwong phap phan tich thir bac
(AHP) dé xac dinh cac yéu t6 anh hwdéng tdi cong
tAc trac dia hoan toan phu hop va tién ich.
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ABSTRACT

Application of the analytical hierarchy pricess for determining key
factors affecting the effectiveness of surveying work
Khanh Van Dao
Faculty of Geomatics and Land Administration, Hanoi University of Mining and Geology, Vietnam

This paper presents the application of the analytical hierarchy pricess (AHP) on indentifying
important factors which influence on the effectiveness of surveying work. Based on several groups of
factors and their evaluations from experts, the weight of these factors was determined. In other words,
by these weights, one could know which factor is more important and influential in the economic
efficiency of surveying work.

Keywords : AHP, weight, influence factor, hierachy analysis,





