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TOM TAT

Bai bao nay trinh bay cac két qua dat dwoc trong viéc thiét ké va xay dwng mét hé hé tro’ ra quyét
dinh phuc vu quy hoach str dung dat san xuat néng nghiép. Cac nghién ctru da dwoc tién hanh thyc
chét c6 tinh lién nganh, bao gdm viéc thu thap cac sé liéu san xuét tréng trot, phan tich va xt li cac div
liéu GIS, thiét ké co’ s& div liéu cho hé théng théng tin, khao sat mé hinh tuyén tinh da muc tiéu va moé
hinh ra quyét dinh nhém nham théng nhét y kién chuyén gia dé dwa ra cac quyét dinh tap thé. Hé ho
tro’ ra quyét dinh str dung dat dwoc ching téi thiét ké cé cac chirc ndng: quan tri hé thdng, tac nghiép
di¥ liéu ban dé, quan ly co s& div liéu, giai mé hinh quy hoach tuyén tinh va ra quyét dinh dwa trén y
kién chuyén gia.

Tir khoa: Hé hé tro’ ra quyét dinh, quy hoach sir dung dat, quy hoach tuyén tinh da muc tiéu, ra
quyét dinh nhém.

SUMMARY

This paper reports the results obtained in designing and building a decision support system for
agricultural production land use planning. The work which has been done so far is multidisciplinary in
nature, involving collecting data of crop production, analyzing and processing GIS data, designing
databases of an information system, investigating multiobjective linear programming and group
decision making models for achieving experts’ consensus and collective decisions. The decision
support system for land use planning as designed has the following functions: administrating system,
plotting mapping data, managing databases, solving the multiobjective linear programming model and
making group decision based on experts’ opinions.

Keywords: Decision support system, group decision making, land use planning, multiobjective

linear programming.

1. DAT VAN DE

Viét Nam 12 mot nuée ndong nghiép dat
chat nguoi dong, véi téng dién tich tu
nhién gan 33 triéu ha, d4t san xudt nong
nghiép c6 khoang 9,3 triéu ha, chiém
khoang 28,4% dién tich (Website Bo Tai
chinh, 2008). Viéc quy hoach st dung dat
san xudt néng nghiép véi ciac bién phap
kinh t€&, ki thuat va phéap ché thich hop 1a
nhiém vu c4p bach va lau dai & Viét Nam.
Mot trong cac nhiém vu ctia quy hoach st
dung dat san xuit ndéng nghiép 1a co cdu
lai dién tich va cong thtc tréng trot tuong
tng dé dat dugc muc tiéu phat trién nong
nghiép bén viing bao gébm viéc nang cao

584

hiéu qua san xudt, tao diéu kién bao vé
d&t va moi truong. Dé hd trg c6 hiéu qua
viéc dua ra quyét dinh hop 1i phuc vu quy
hoach st dung d4t cAn ap dung cac cong cu
manh cla toan hoc va cong nghé théng tin
dé thiét k& va xay dung hé théng théng tin
quan ly (Nguyén Khang, 2004; Matthews
va cdng su, 1999). Hé théng thong tin quan
1y 12 mot hé thong cac s6 lidu / dii liéu dude
thu thap, t6 chtc, phan tich, xt 1i va luu
trit trén may tinh / mang may tinh dudi
dang théng tin hd trg cac quyét dinh quan
lIy. Cac hé hd trg ra quyét dinh 12 loai hé
thong théng tin quan ly hoan thién nhat
cho phép tich hdp quy trinh ra quyét dinh
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tuong tac ngudi — may tinh véi cac co sé dii
liéu va cac md hinh tinh toan nhim hé trg
truc tiép viéc dua ra quyét dinh (Recio va
cong su, 2003; Nguyén Hai Thanh, 2006).

Muc tiéu cta nghién ctu nay nhim
thi&t 1ap mot hé hd trg ra quyét dinh phuc
vu quy hoach st dung dat san xuat néng
nghiép, cé tich hgp cac dit iéu GIS va cac
dii lidu vé cong thiic trong trot, chi phi, lgi
nhuan véi cadc module tinh toan, téng hop
¥ kién chuyén gia va tac nghiép ban do dé
dat téi quyét dinh quy hoach st dung dat
san xuat noéng nghiép hop li, dap ing muc
tiéu phat trién néng nghiép bén viing. Pé
tai nay ciing nham nghién ctiu sau hon cac
quy trinh tinh toan dé tim ra cac phuong
an c6 tinh chat t6i uu cho bai toan quy
hoach tuyén tinh da muc tiéu va quy trinh
ra quyét dinh nhém dé xt 1i va téng hop §
kién chuyén gia.

2. PHUONG PHAP NGHIEN CUU

Phuong phap chuyén khao nhim thu
thap va nghién ctu cd s6 li thuyét vé mo
hinh t6i uu, ra quyét dinh nhém va hé hé
trg ra quyét dinh.

Phuong phap khao sat diéu tra so liéu
thit cap dé thu thap va phan tich cac s liéu
vé qui dat, cac muc dich va loai hinh st
dung dat, chi phi va lgi nhuin ctia cac cong
thiic trong trot, véi cac do thich hop d4t canh
tac tuong tng.

Phuong phap mé hinh hoa toan hoc
nham thiét lap va giai quyét mo hinh quy
hoach tuyén tinh da muc tiéu cling nhu xi
li va téng hgp ¥ kién chuyén gia phuc vu
ra quyét dinh nhém.

Phuong phap khao sat, dic ta, phan
tich thiét k&€ CSDL va hé hd trg ra quyét
dinh.

3. KET QUA NGHIEN CUU VE HE HO
TRO RA QUYET PINH
3.1. Quy trinh ra quyét dinh

P4 ¢6 nhiéu so d6 duge phat trién dé
mé td quy trinh ra quyét dinh cta con

ngudi. Pho bién nhét 14 s¢ d6 ba giai doan:
tri thic, thiét ké va chon lya cua Simon.
Dé diy du hon, pha trién khai dude thém
vao nhu 1a mét sy mé rong cho so db trén
(trich din theo Mora va cong su, 2003).

3.2. Kién trac ciia mot hé hé trg quyét

dinh

Khai niém vé kién tric cia mot hé hd
tro quyét dinh dugc hiéu kha da dang va
khac nhau tuy theo tiing tac gia. Theo
Power (trich ddn theo Mora va cong su,
2003), hé hd trg quyét dinh bao gém bén
thanh phéan chinh: giao dién ngudi st dung,
¢6 sG dit liéu, cAc m6 hinh va cong cu phan
tich, thanh phan cudi cung 14 kién tric va
mang cua hé hd trg quyédt dinh. Con
Marakas lai dé xuit mot kién tric gom nam
thanh phan riéng biét: Hé théng quan ly di
lidu, hé théng quan Iy mau, bd may tri thiic,
giao dién ngudi st dung va ngudi st dung
(trich dan theo Mora va cong su, 2003).

3.3. Thiét k& tiéu chuin ra quyét dinh
va cac phuong an quyét dinh

Cac quy trinh ra quyét dinh st dung
cac phuong phap khac nhau trong viéc
thiét ké va xay dung cac tiéu chuidn quyét
dinh ciing nhu cac phuong an quyét dinh.
Trong nhiéu trudng hop, cAc md hinh toan
hoc, trong d6 c6 bai toan quy hoach tuyén
tinh da muc tiéu c6 thé dude ap dung.
Trong cic bai toan coéng nghé, quan ly...
nay sinh tu thuc t€, ching ta thudng phai
xem xét dé t6i uu hoa ddéng thoi mot lic
nhiéu muc tiéu. Viéc gidi cic bai toan toi
uu da muc tiéu, tic la tim ra mot phuong
an kha thi t6t nhat theo mét nghia nao dé,
thuc chat chinh 14 mo6t bai toan ra quyét
dinh. Bai toidn quy hoach tuyén tinh
(BTQHTT) da muc tiéu c¢6 dang sau:

Max CX vdi rang buéc X € D c Rn,
trong d6: Cla ma trdncdpp xn, D={X €
Rn: AX < B} va A la ma trdn cdp mn va B
€ Rm.

Khéi niém then chét trong t6i vu hoa da
muc tiéu 1a khai niém phuong an té1 uu
Pareto, con goi 1a phuong 4n hitu hiéu. X" e
D dugc goi 14 phuong an t6i uu Pareto X"
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néu moi phuong 4n kha thi X € D ma c6 mét
muc tiéu nao dé t6t hon so véi X (fi(X) tot
hon fi(X") thi cing phai c6 it nhat moét muc
tiéu khéac xau hon so véi X (fj(X) x4u hon
X, j#9.

Mot s6 phuong phap giai BTQHTT da
muc tiéu da dugc cong bd bao gom: phuong
phap tim nghiém cé khoang cach ngén
nhat dén nghiém ly tudng, phuong phap
giai theo day cidc muc tiéu, phuong phap
nguoi may cua Geoffrion, Dyer va
Fienberg (Steuer, 1986), phuong phap thoa
dung md tuong tac cai bién (Nguyén Hai
Thanh, 2008).

3.4. Thiét k& co ch& chon lya bing ra
quyét dinh nhém

Ra quyét dinh nhém 12 mét van dé rat
quan trong va cé ing dung rong rai trong
nhiéu linh vyc kinh t&, quan ly va xa hoi.
Mét quy trinh ra quyét dinh nhém tong
quat bao gbm ba buéc co ban:

Bude 1: Ting cé thé trong nhém phai
xac dinh cac ham gia tri tha ty / hay ham
théa dung / hodc quan hé uu tién (rd/md)
tuong tng xac dinh trén tap cac phuong
an/lua chon (xem Zimmermann, 1986).

Buge 2: Xac dinh ham gia tri tha tu /
hay ham thoéa dung / ho#c quan hé uu tién
(rd / md) ctia nhém dya trén viéc két hgp cac
gi4 tri thi tu / hay gia tri thda dung / quan
hé vu tién ¢ budc trude.

Budc 3: Néu cac § kién cta mdi ca thé
trong nhém da dudc théng nhit (consensus)
hodc da cum sat nhau (cluster), da dude hoa
hoén chap nhan duge (compromise) hodc da
c6 s6 dong thing thé (majority vote) hoac da
dudc ngudi lanh dao quyét dinh (decision by
leader) hodc da dudc trong tai thuyét phuc
(arbitration) thi qua trinh dung véi su chon
lua quyét dinh thich hop. Néu trai lai, sau
khi trao d6i mét s6 thong tin cta cic ci thé
hay ctia toan nhém, trd vé buéc 1.

Trong nghién ctu nay ching téi dé
xudt quy trinh ra quyét dinh Delphy cai
bién xt 1i va téng hop ¥ kién chuyén gia
nhdm danh gia sip hang cic phuong an t6i
uu cua BTQHTT da muc tiéu. Cac diém
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khac biét so v6i phuong phap Delphy dude
dé xuit bdéi Kaufmann va Gupta
(Kaufmann va cong su, 1988) la:

- Céc chuyén gia sip hang cac phuong
4n bdi s6 mo cht khong phéi s6 rd. Diéu
nay lam cho su danh gia dudc “mém” hon,
thuc t& hon.

- Bang cach ap dung phucng phap
phan cum dit liéu, théng tin sau mdi budec
14p cung cip cho cac chuyén gia khong chi
bao gom théng tin vé diém trung binh cong
toan nhém cua ting phudng an, ma con
bao gém ca diém trung binh (1a s6 mo)
trong cic 16p cum c6é chtia nhiéu y kién.
Diéu nay gitip cho viéc stia chinh lai cac
danh gia cua ting chuyén gia trong budc
lip tiép theo duge thuan 1¢i hon.

Thuat toan Delphy cai bién xt li va
téng hdp ¥ kién chuyén gia nhu sau:

Buée khdi tao

- Xin y kién n chuyén gia danh gia mot
phuong an 6 cac miic: rat tot, tot, kha phu
hgp, khong phu hgp, kém hiéu qua, khong
nén trién khai.

- Chon 114 s 16p dé phan hoach ¥ kién
cac chuyén gia, thong thuong chon 1 =3
hoac1=4).

- Chon kmax 1 s budc 1ap t6i da can
thuc hién (théng thuong chon kmax = 10
dén 15. Datk = 1.

Cdc bude lap

Buéc 1: St dung phuong phap phan
loai dii lidu cén cd vao thuat giai xap xi
dua trén cac tiéu chuén khoang cach cuc
tiéu va binh phuong bé nhat da biét.

Buée 2:

- Néu c6 it nhat 75% y kién chuyén gia
trong mot 16p nao dé thi chuyén sang bude 3.

- Néu c6 chua téi 75% ¥ kién chuyén
gia trong cung mot 16p nao d6, nhung k+1
> kmax thi ciing chuyén sang budc 3.

- Néu trai lai thi théng bio cho cac
chuyén gia ¥y kién trung binh cia mot
ho#c mot s6 16p.

- Xin céc chuyén gia stia chinh lai y
kién ctia minh cin ci théng bao trén va
chuyén vé budc 1.
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Budc 3: Thong bao cho cac chuyén gia
biét y kién trung binh cta tat ca cac y
kién. Dua vao dé sép hang cac y kién va
chon lya quyét dinh.

4. KET QUA NGHIEN CUU THIET LAP
MO HINH QUY HOACH SU DUNG
DAT SAN XUAT NONG NGHIEP

4.1. Cac dw liéu st dung dat san xut
nong nghiép tai huyén Tam Nong
Trén dia ban huyén Tam Noéng c6 6

muc dich st dung d4t chinh véi 11 loai
hinh st dung dat. ting véi méi loai hinh st
dung d4t lai c6 mot hodc mdt s6 cong thiic
tréng trot tuong tng, tong cong cb 24 coéng
thtc trong trot.

Trén co sd cAc ban d6 don tinh (loai dat,
dé doc, dia hinh tuong d6i, ché dd tudi tidu,
ch& d6 ngap tng, d6 day tang canh tac, do
day tang d4t va thanh phan co giéi), két
qua chéng ghép cho thiy trén dia ban
huyén c6 63 don vi ban d6 dat dai (LMU).

Can ct két qud khio sat dat nong
nghiép tai Tam Noéng, Pha Tho, cac mitc
do thich hop cta 63 don vi dat dai tuong
tng v6i 11 loai hinh st dung dat dugc
phan thanh 3 cdp: S; (d6 thich hgp 1), S,
(d6 thich hgp 2), N (khong thich hgp). Sau
dé6, tién hanh phan nhém cac don vi dat
dai thanh 10 nhém tuy theo mtc d6 thich

hdp ctia cac loai hinh st dung dat theo
muc dich st dung.

Két qua diéu tra hiéu qua kinh té&
cling nhu mitic d6 st dung lao dong caa 11
loai hinh sti dung dat trén dia ban huyén
Tam Néng, tinh Phu Tho vao nim 2006
dugc téng hop trong bang 1 (c6 md rong
cho dat 1am nghiép).

4.2, Thiét 1ap mé hinh quy hoach su&
dung dat san xuit nong nghiép

Khi xay dung mo6 hinh cin chid trong
tinh phi hop, tinh khd thi, tinh thuc tién va
tinh muc dich. St dung dit phai nhdm muc
dich bén viing can dat dugc ba yéu cau. Bén
viing vé mat kinh t&: Cay tréng cho hiéu
qua kinh té& cao, dudgc thi trudng chip nhéan;
Bén viing vé mit mdi trudng: Bao vé dugc
d4t dai, ngan chan su thoai héa vé dat, bao
vé dugc moi trudng tu nhién; Bén viing vé
mit x& hoi: Thu hit duge lao dong, bdo dam
ddi séng x4 hoi duge phat trién.

Can ct vao két qua xac dinh loai hinh
st dung dat, két qua danh gia va phan
hang thich hgp dat va phidn nhém thich
hgp theo muc dich st dung, cac bién s6
quyét dinh Xijk ctia bai toan chinh 1a dién
tich dat nhém i dugc st dung 6 mtc do
thich hop j theo muc dich st dung k (t4t ca
c6 10 nhém dat véi 2 d6 thich hgp va 6
muc dich st dung).

Bang 1. Hiéu qua kinh t& va miic dé sit dung lao dong ctia 11 loai hinh s dung dat

Chi phi
(1000d/n3m/ha) ) Higu
. . Téng gié tri ] Thu nhap SO ngay Gia tri ngay suat
T Muc ?Izh‘ Io(a;;?mh san pham Téng Chi Chi  (1000d/n&m cong cong déng
st dung da (1000d/ndm/ha)  chi PR ohi /ha) (céng/nam)  (1000d/céng)  vén
phi Y3 khac (1&n)
chat
A Réljg;‘“yé“ trong lua 30010 15959 9631 6328 14051 892 15.76 0.88
p Dattrong lia con lai 25605 13691 8767 4924 11914 858 13.88 0.87
(mau) (LUK)
DAt trdng lta con lai
C (LUK): Lta chiém 43003 15257 7957 7300 27746 860 32.26 1.82
xuan-Ca
DAt trdng cay hang
D am comlai (HNG) 26652 13799 9758 4041 12854 893 14.40 0.93
E %ﬁﬁf”g cay lau nam 17427 6486 4718 1768 10941 401 27.27 1.69
F DAt 1am nghigp (LNP) 8920 2681 1969 712 6239 371 16.80 2.33
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Nhu vy bai todn quy hoach st dung 44 bién quyét dinh, dudc phat biéu nhu sau:
dat trén dla ban huyén Tam N()ng co tat ca Cadc muc tiéu cé:n cuc dal hoad:

Téng thu nhdp

Z1 = X 1.2 5%10941 + X _1_2_6%6239 + X 2 1 _3*27746 + X 3_1_1*14051 +
X 3.1.2%*11914 + X 3.2 3*27746 + X 3_2_4*12854 + X_3_2_5%10941 +
X 3.2 6%6239 + X 4.1_1*%14051 + X_ 4.2 2%*11914 + X 4. 2 3*27746 +
X 4.2 4%12854 + X 4 2 5%10941 + X 4 2 6*6239 + X 5 2 1%*14051 +
X 5.1.2*%11914 + X 5 2_3*2’7746 + X_5_2.4*12854 + X_5_2_5%10941 +
X 5.2 6%6239 + X 6.2 1*%14051 + X 6.2 2%¥11914 + X 6 2 4*12854 +
X _7.2.1*14051 + X 7.2 2*%11914 + X_7_2_4*12854 + X_7_2_5%*10941 +
X 7.2 6%6239 + X 8 2_ *14051 + X 8 2 2*11914 + X 8 2 3*27746 +
X 82 4%12854 + X 9 2 1*%14051 + X_ 9.2 2*11914 + X_9 2 3*27746 +
X 9.2 4*%12854 + X 9.2 6*6239 + X_1 0 2_1%¥14051 + X_10_2_2%11914 +
X_10_2 3*27746 + X_10_2_4%12854 + X_10_2_5%10941 + X_10_2_6*6239

Téng mite d6 thich hop lon nhdt
72=X 21 3*1+X 3.1 1*1+X 3.1 2*1+X 41 1*1+X 5 1_2*1

Téng hiéu sudt dong vén

3 X 1.25%*1.69 + X_1.2.6*2.33 + X 2.1.3*1.82 + X 3.1.1*%0.88 +
_2%0.87+X 3.2 3*1.82+X 3 2 4%0.93+X 3.2 5*%1.69+X 3 2 6%2.33 +
1¥0.88 + X 4 2 2*0.87+X 4 2 3*1.82+X 4 2 4%0.93+X 4 2 5%1.69 +

N

31

41

4 2 6%233+X 5.2 1%0.88+X 5_1 2*0.87+X 5 2 3*1.82+X 5 2 4*%0.93 +
5 2 5%1.69+X 5 2 6%2.33+X 6.2 1*0.88+X 6_2 2*0.87+X_6_2_4*0.93 +
_7 2 1*0.88+X 7 2 2*0.87+X 7 2 4%*0.93+X 7 2 5*1.69+X_7_2 6*2.33 +
.82 1*0.88+X 8 2 2*%0.87+X 8 2 3*1.82+X 8_ 2 4*0.93+X 9 2 1*0.88 +
92 2*%0.87+X 9 2 3*1.82+X 9 2 4¥0.93 + X 9 2 6*2.33 + X_10_2_1*0.88

NNMNMNN

+ X 10_2 2*0.87 + X 102 3*1.82 + X 10_2 4*0.93 + X 10 2 5*1.69 +
X_10_2_6*2.33

Véi cac rang budc:

Cdc rang bujc vé dién tich

X 1.2 5*1+X_1_2_6*%1 = 4680.41

X 2.1_3*1 = 2135.53

X 3.11*1+X 312%¥1+X 323*1+X324%¥1+X 3 25%1+X3 2 6*1
319.36

X 411*1+X 422*1+X 42 3*1+X 42 4%1 +X 4 2 5*%1 +X 4 2 6*1
640.3

X521*1+X 5121 +X 52 3*1+X 52 4*1 +X 5_2 5%1 + X_5_2_6*1
188.67

X 6.2 1*1+X 6.2 2*1+X 6.2 4*1=3.08

X 72 1*1+X 7 22*¥1+X 7 2 4*1+X 7 2 5*1+X_7 2 6*%1 =575.61

X 82 1*1+X 82 2%¥1+X 82 3*1+X 8.2 4%¥1=11.93

X 921*1+X 92 2*1+X 92 3*1+X 9.2 4*1+X_9 2 6*1=597.64

X 10_2_1*1 + X_10_2 2*1 + X 10_2_3*1 + X 10_2_4*1 + X_10_2 5*1
X_10_2_6*1 = 1163.15

_+_
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Cdc rang budc tuong quan ty lé

X311*1+X 41 1*1+X 52 1*1+X 62 1*1+X 7.2 1*1 +X 82 1*1 +

2 1*1+X_10_2_1*1 < 3499.74

NNNM
wwoo@

_1
2. 2%1+X_10_2 2%1 <3499.74
1_

10_2_3*1 < 5056.58

4
4*1+X 10_2_4*1 <3499.74
5%

l—'@C)JI—l

2
2
2_
%)
2.6

M P
— &
|

X 10_2_6*1<8165.14
Rang buéc vé mite dé s dung lao dong

2%1+X 42 2%1+X 5121 +X622*1+X 7221 +X 82 2%+

3*1+X 323*1+X423*1+X5231+X823*1+X9 2 3*1+

*1+X 4241 +X 52 4*1+X 6.2 4%1+X 72 4*1 +X 8 2 4*1 +

1+X 3251 +X 425*1+X525%1+X 725%1+X10_25%1<

6*1+X 326*1+X426%1+X526%1+X726%1+X926%+

X_1.25%401 + X_ 1.2 6%371 + X_ 2.1 3%860 + X_3_1_1%892 + X_3_1 _2*858 +
X 3.2 3*%860 + X 3.2 .4%893 + X_3_2 5%401 + X 3.2 6*371 + X_ 4 1 _1%892 +
X_4 2 2%858 + X_4 2 3%860 + X_4 2 4%893 + X_4 2 5%401 + X_4 2 6*371 +
X 5.2 1%892 + X 5.1 2%858 + X_5_2_3%860 + X_5_2_4%893 + X_5_2_5%401 +
X 5.2 6%371 + X_6_2_1%892 + X_6_2_2*858 + X_6_2_4%893 + X_7_2_1*892 +
X_7_2 2*858 + X_7_2 4%893 + X_7_2 5%401 + X_7_2_6*371 + X_8 2 _1%892 +
X 8 2 2*%858 + X 8 2 3%860 + X 8 2 4%893 + X 9 2 1%892 + X 9 2 2*858 +
X 9 2 3*860 +X 9 2 4*893 + X 9 2 6*371 + X _10_2_1*892 + X_10_2_2*858 +

X_10_2_3*860 + X_10_2_4%*893 + X _10_2_5*401 + X_10_2_6*371 > 2500000

Diéu kién khong aGm cia cdc bién: VXi>0(G=1, ...

Cac gia tri v€ phai cta cac rang budc vé
dién tich, tuong quan ty 1&é va mtc do su
dung lao dong dudc tinh toan cin cl cic s6
lidu diéu tra dugc vé cac don vi dat dai, mtic
do thich hdp ctia cac don vi d4t dai theo muc
dich st dung va du bao vé nhan luc san xuit
néng nghiép (Nguyén Hai Thanh, 2008).

5. THIET KE CO SO DU LIEU VA CAC
CHUC NANG CUA HE PHAN MEM
HO TRO RA QUYET DINH QUY
HOACH SU DUNG DAT

— tblUsers(UserName,

44).
5.1. Thiét k& co sG dit liéu

Dii liéu vé tai nguyén dat bao gom dit liéu
dia If va dit liéu ban b dat dai. Dit lieu vé
hiéu qua kinh t& ctia mot s loai cAy trong va
mot s6 cong thiic luan canh.

Co s6 dii litu duge dat trén may chu,
cac may khach st dung chung cd s6 di liéu
nay. Hé quan tri co s6 dii liéu duge lua chon
12 hé quan tri co s6 dii lidu SQLServer.
Trong dé tai nghién ctu B2006-11-44 , co
s6 dit liéu dudc thiét k& bao gbm cac bang
di liéu sau:

Password, QuyenTaoBT, QuyenXemDL, QuyenGiaiBT,

QuyenCapNhatDL, QuyenCapNhatND).

— tblPhanAn(PhuongAn, TrongSo, Z1, 72,
— tblYKienChuyenGia(ChuyenGia, PhuongAnl, ...,

...,Zm).
PhuongAnn).
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Quan hé cac bang:

tblUsers

Cac bang dii liéu tu dong snﬂl@ FK'Iban ‘tg eer(am %UOng c6 cac truong

véi méi ban do duge xay dung co cac
trudng khac nhau tuy thudc vao ngudi lap

da heu u thap cun hac nhau) khi chay

chuong trinh bao gém:

— Vung_TNong(Obj, ID, Xa, Htrang, DVDD,

Cdnu_l, Ddctc_L, Ddtd_D, Tpcg_C, _21ua
Lua_ca, C_mau, C_rau, C_lau_nam, C_a

AIWQ fiﬁ Ddoc_SL, Cdtt_l,

YT AR o e
n_q ong_lant,

rong_rung,

Nhom_dat, Thop_LoC, Thop_LoKm, Tho@uye'ﬁqﬁéﬁi@ |'_Fhop_CLN,

Thop_LNP, Qhoach, Dien_tich, MI_Style).

—Muctieu(X,; X,..., Xn, muctieu).

—Rangbuoc(X; X, ..., Xn, quanhe, bj).

— HieuQuaKinhTe(Muc dich dat, Tong gia tri, Tong
xuat, Thu nhap thuan, So ngay cong, Gia tri ngay

QuyenGiaiBT
QulxenCa pNhatDL
y Cﬁg.\ Vmi" le]ﬁkﬁan

— CacGioiHan(ID, So ngay cong, an toan luong thuc).

5.2. Dung Stored Procedure dé luu dit liéu

Chuong trinh c¢6 mét module 14y di
liéu ban d6 (GIS) réi xuét vao cd sé dit liéu
SQL Server dé phuc vu cho bai toan ra
quyét dinh. Nhung khéng phai toan bo dit
liéu 18y dugde tit GIS déu phuc vu cho bai
toan. Hé quan tri co s6 dii liéu SQL Server
hd trg Stored Procedure (thi tuc luu di
liéu) kha manh, cho phép lap trinh tao ra
cac Stored Procedure c6 chize nang loc va
luu di liéu dé 18y dit liéu cho bai toan.

5.3. Thiét k& cac chiic ning cua hé
phAn mém hé trg ra quyét dinh

- Céc chtic nang ctia hé phan mém ho
trg ra quyét dinh dugc thiét k& phu hop véi
kién tric ctia hé hd trg ra quyét dinh:

- Chtic nang quan tri hé théng dugc
thiét k&€ nham muc dich phan quyén ngudi
st dung.
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- Chiic nang tac nghiép dii liéu ban do
cho phép xem ban dd géc va ban d6 quy
hoach dugec xdy dung bing phan mém
MapInfo. Chtic nang tac nghiép ban dé con
cho phép ngudi st dung 14y dudc dit liéu
Iuu triéi trong cac file caa MapInfo (file
*tab) dé phuc vu cho bai todn ra quyét
dinh.

- Chiic ning quan 1y cd sd di liéu cho
phép ngudi st dung c6 thé tao cac bang dit
liéu méi véi cac di liéu dong. Chuong
trinh cfing cho phép ngudi st dung cap
nhat dit liéu truc tiép trén giao dién cua
chuong trinh va thyc hién viéc loc va luu
dii liéu nhim 18y cac truong dii liéu can
thiét phuc vu cho bai toan. Chuong trinh
¢6 kha niang sinh ra bai toAn mot cach tu
dong.

- Chiic nang giai bai toan quy hoach
tuyén tinh (BTQHTT) da muc tiéu st dung
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thuat toan thod dung md tuong tac cai
bién nhim tim ra cac phudng an cé tinh
chat t61 uu Pareto.

Chtic ning ra quyét dinh nhém
Delphy cho phép xt li va téng hop ¥ kién
chuyén gia (n6i chung la khac nhau). Khi
¢6 phuong 4n théng nhat c6 thé vé ban do
quy hoach.

5.4. Giai BTQHTT da muc tiéu

Véi cac rang budéc va muc tiéu dude
chuong trinh l4ap ty dong cia huyén Tam
Néng, nguoi st dung kich vao menu bén trai
Chon bai toan. Chon dit liéu cho ham muc
tiéu va ham rang budc phu hgp, ngusi st
dung kich trén menu trai Tao bdng Pay-off ,
két qua giai bai toan sé hién thi cho ngudi st
dung xem két qua (cac s6 liéu trong bai bio
nay déu dudc copy truc tiép tit cAc file két qua
chay chuong trinh may tinh nén c6 dang biéu
dién s6 thap phan nhu trén may tinh).

- Khi cuc dai hoa riéng ham muc tiéu
71, sé thu dudgc phuong an vl Zlyy
199639407.68, Z2 = 2135.53, Z3
17622.1157.

- Khi cyc dai hoa riéng ham muc tiéu
72, sé thu dugc phuong an véi 71
1189731955, Z2y.. = 3283.86, 73
21257.6844.

- Khi cuyc dai hoa riéng ham muc tiéu
73, sé thu dudc phuong an véi Z1
110565323.94, Z2 = 2135.53, Z3 jux
22936.0178.

Lac nay duya trén thong tin pay—off,
cac ham thoa dung md tuong ting véi ba
muc tiéu dudc xac dinh theo cong thic:

w
Zi—Z;
B_

n(z,) = i=1, 2, 3.

L)
i i

z

Ham thoa dung t6 hop dude xay dung
ti cAc ham thoa dung trén:

u = wi,(zy) + Wolly(zy) + Wals(z5) - Max

Trong d6: w;, Wy, W5 la cac trong s
(phan anh tdm quan trong cua tiing ham
thoa dung trong thanh phin ham thoa
dung t6 hgp) duge ngudi giai lua chon thoa
man diéu kién:

W, +twyg+tws=1vV

Gia st ngudi st dung coi viée dat duge
tong thu nhap 16n nhat 1a quan trong
nh4t, con cac muc tiéu khéc it quan trong
hon. Viéc nay c6 thé thuc hién dugc bang
cach kich trén menu phia dué6i, bén trai
Gidi da muc tiéu, sau d6 nhap trong s6 cho
cac ham muyc tiéu: ham muc tiéu nao quan
trong hon thi c6 trong s6 cao hon. Téng céc
trong sd phai bing 1.

Ngudi st dung nhap W1 = 0.8, W2 =
0.1, W3 = 0.1. K&t qua thu dudc cé gia tri
cla cic ham muc tiéu: Z1 = 199639407.68,
72 = 2135.53, Z3 = 17622.115. Ching ta dé
v k&t qua nay trung véi giai ham muc tiéu
Z1.

Néu W1 =0.4, W2 = 0.3, W3 = 0.3. K&t
qua thu dudc c6 gia tri cac ham muc tiéu:
Z1 = 157005887.4, Z2 = 3283.86, Z3 =
20370.8957.

Néu W1 = 0.6, W2= 0.2, W3 = 0.2. K&t
qua thu dugccod gia tri cac ham muc tiéu:
Z1 = 181719693.44, Z2 = 3283.8, Z3 =
17007.0429.

Ngudi st dung mudn gia tri ham muc
tiéu Z1 nh6 hon mot ngudng nao d6, gia tri
nay phai nam trong khoang Zly.., Zlyin.
Nguoi st dung phai nhap gia tri cit cho
ham muc tiéu Z1 nim trong khoang
(110565323.94, 199639407.68), ching han
la 180000000. Chon W1 = 0.4, W2 = 0.3,
W3 =0.3. Két qua giai bai toan: X_1_2_6

0<wy, wy, wyg < 1.

4680.41 | X 2.1.3=213553 | X 3.1 1=
31936 | X411 =6403 | X512 =
188.67 | X621 = 308 | X726 =
575.61 | X823 = 11.93 | X 923 =
597.64 | X_10_2. 3 = 1163.15 | s[53]
2537 | s[54] = 3311.07 | s[55] = 1148.33

s[56] = 3499.74 | s[37] = 7567.5 | s[58]
2909.12 | s[59] 22994112.6 | s[60]
1163.15 | s[61] = 3831721.36 | s[62]
2135.53 | s[63] = 319.36 | s[64] = 640.3 |
s[65] = 188.67 | s[66] = 3.08 | s[67] =
4680.41 | s[68] = 11.93 | s[69] = 597.64 |
s[70] = 575.61, cac bién khac c6 gia tri
bang 0. Gia tri cac ham muc tiéu: Z1
157005887.4, 72 = 3283.86, Z3

20370.8957.
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5.5. Xt li va tong hop y kién chuyén gia

Sau khi gidi xong kich nut Luu
phuong dn va kich Nhép y kién chuyén gia
sé thdy c6 nam phuong an (hai phuong an
da bi loai do c6 cac phuong an khac “trdi”

hon) nhu trong bang 2. Cac chuyén gia
nhap y kién danh gia cac phuong an nay.
Gia st bai toan 5 chuyén gia danh gia va
s6 budc lip t61 da cho phép 1a 5 buée, so
16p trong mot phan hoach 1a 3.

Bang 2. Cac phuong an t6i vu

PhuongAn TrongSo Z1 z2 Z3
Phuong an 1 PayOff1 199639407.68 2135.53 17622.12
Phuong an 2 PayOff2 118973195.52 3283.86 21257.68
Phuong an 3 PayOff3 110565323.94 2135.53 22936.02
Phuong an 4 b(0.4,0.3,0.3) 157005887.40 3283.86 20370.9
Phuong an 5 ¢(0.6,0.2,0.2) 181719693.44 3283.86 17007.04
Buidc lap thit 1: Y kién chuyén gia dugc tong hgp trong bang 3.
Bang 3. Y kién cac chuyén gia budc lip 1
ChuyenGia PhuongAn1 PhuongAn2 PhuongAn3 PhuongAn4 PhuongAn5
cgl Tét Khéng phu hop Kém hiéu qua Kha phu hop Rét t6t
cg2 R4t t6t Khéng phi hop Khong phi hop Tét Tét
cg3 Kha phu hop Khéng phu hop Khéng phu hop Kha phu hop Kha phu hop
cg4 Tét Kém hiéu qua Kém hiéu qua Kha pht hop R4t t6t
cg5 Tét Khéng phu hop Khoéng nén trién khai Kha phu hop Ré&t t6t
Ké&t qua sau lan lap dau tién
0.7,0.8,09 0.3,04,05 0.1,0.2,03 0.5,0.6,0.7 0.9,095,1
0.65,0.75,0.85 0.26,0.36, 0.46 0.2,03,04 0.54,0.64,0.74 0.78,0.85, 0.92
0.7,0.79,0.88 0.26,0.36, 0.46 0.16,0.25,0.34 0.54,0.64,0.74 0.78,0.85,0.92

Trong tling cot ting v6i mdi phuong an:
Hang tha nhat thé hién diém trung binh
cua 16p c6 nhiéu chuyén gia nhat. Hang
thia hai thé hién diém trung binh cta hai
16p c6 nhiéu chuyén gia nhat. Hang thi ba
14 diém trung binh chung cta tiing phuong
an. Phuong an 2 da dudc cac chuyén gia
théng nhat danh giad & mtc khong phu

hgp. Phudng an 4 cling da dugc cac chuyén
gia thong nhit danh gia. Cac phuong an
khac chua théng nh4t duge ¥ kién chuyén
gia (¥ kién dudc coi 1a théng nhat néu cé tir
75% tré 1én y kién danh gia trung nhau),
cAn phai tién hanh buéc lap tiép theo. Can
¢t cac thong tin trén, cac chuyén gia cho y
kién danh gia lai.

Budc lap thi 2: Y kién chuyén gia cho trong bang 4.

Bang 4. Y kién cac chuyén gia budc lip 2

ChuyenGia PhuongAn1 PhuongAn2 PhuongAn3 PhuongAn4 PhuongAn5
cg1 Tét Khéng pht hop Kém hiéu qua Kha phu hop RAt tht

cg2 R4t tét Khong phu hop Khéng phii hop Tt Tét

cg3 Tét Khéng phu hop Khéng pht hop Kha phu hop Tbt

cg4 Tét Kém hiéu qua Kém hiéu qua Kha phu hop Tbt

cg5 Tbt Khéng phu hop Khéng phu hop Kha phu hop Réat tt
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Két qua sau budc lap thit hai

0.7,0.8,09 0.3,04,05 0.3,04,05 05,0.6,0.7 0.7,0.8,0.9
0.74,0.83,0.92 0.26,0.36, 0.46 0.22,0.32,0.42 0.54,0.64,0.74 0.78,0.86, 0.94
0.74,0.83,0.92 0.26,0.36, 0.46 0.22,0.32,0.42 0.54,0.64,0.74 0.78,0.86, 0.94

chua théng nhat duge y kién chuyén gia,
cAn phai tién hanh budc l4p tiép theo.

Phuong an 1, 2 va 4 da dugc cac chuyén
gia thong nhat danh gia. Phuong 4an 3 va 5

Buidc lap thit 3: Y kién chuyén gia cho trong bang 5.

Bang 5. Y kién cac chuyén gia budc lip 3

ChuyenGia PhuongAn1 PhuongAn2 PhuongAn3 PhuongAn4 PhuongAn5
cgl Tét Khéng pht hop Khéng phu hop Kha phu hop R4t tét

cg2 RAt tbt Khéng phu hop Khéng pht hop Tét RAt tbt

cg3 Tét Khéng pht hop Khéng pht hop Kha phu hop R4t t6t

cg4 Tt Kém hiéu qua Kém hiéu qua Kha phu hop Tt

cg5 Tét Khéng phu hgp Khéng phu hop Kha phu hop Rét tbt

Két qua sau budc lip thit ba
0.7,0.8,0.9 03,04,05 0.3,04,05 0.5,0.6,0.7 0.9,0.95,1

0.74,0.83,092 0.26,0.36, 0.46 0.26,0.36, 0.46 0.54,0.64,0.74 0.86,0.92,0.98

0.74,0.83,092 0.26,0.36, 0.46 0.26,0.36, 0.46 0.54,0.64,0.74 0.86,0.92,0.98

Cac y kién chuyén gia da dugc thong phuong an c6 y kién danh gid théng nhat
nhat nén chuong trinh diing va sé in ra ba  t&t nhat dé luu lai, nhu sau:

Két qud téng hop y kién chuyén gia cdc phuong dn tét nhdt

Phwong an : 4 >Kha phu hop
Trung binh = (0.5,0.6,0.7)
Xép xi = (0.5,0.6,0.7)

Phuong an : 5 >Rét t6t Phwong an : 1 > Tét
Trung binh = (0.9,0.95,1)

Xap xi = (0.9,0.95,1)

Trung binh = (0.7,0.8,0.9)
Xép xi = (0.7,0.8,0.9)

Can ct vao két qua giai, ta thay
phuong an 5 dugec chuyén gia danh gia la
tot nhat c6 y kién trung binh cua cac
chuyén gia 1a (0.9, 0.95, 1.0). Tiép theo la
phuong 4n 1 c6 y kién trung binh céc
chuyén gia 1a (0.7, 0.8, 0.9). Phuong an 4
c6 y kién trung binh (0.5, 0.6, 0.7) xé&p thi
ba. Cac phuong an trén dugc luu trit va
béo céo lai cho b6 may quan 1y. Sau khi can

nhéc, phuong 4n 5 duge dua ra trién khai.

5.6. Vé ban d6 va luu trit phuong an

quy hoach

Kich vao Tdc nghiép ban dé/Bdn do
quy hoach hoidc kich vao thé (tab) Hién
bdn dé rdi chon trén thanh cong cu
(toolbar) nit chu giai (tooltip ) Bdn dé quy
hoach dé xem ban d6 quy hoach theo
phuong an 3 (Hinh 1).
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% HE HO TRO RA QUYET DINH == x|
HETHONG TACNGHIEP BANBG COSODITLIEU GIAIBAI TOAN QHTT TONGHOP ¥ KIEW CHUVEN G4 TRJ GIOP

a[w]e
MNhép 3 kign chuyén g\al K&t qua gidi Delphy Hién ban d8 | O ligu Maplnfo | Bang PayOﬂl CAp nhét i ligu

Zlz|=|=[x ®|c =]

Cong thuc quy hoach

CLN_I00%
L chua mu dung
LUC_100%
LUEr_100%
LUEm_100%
Song, ol

[ NNEN

Zoom: 1.48 mi v
distart] | 8 3 @ (& | 5 BaoCao | Bao cao DeTai 060. ||- HE HO TRO RA ... « W YVE® 1110 PM

Hinh 1. Ban d6 cong thitc quy hoach
Pé xem cu thé phuong an quy hoach Vung TNong.tab, dé biét hién trang st
mdi, kich Tdc nghiép ban dé |/ Lday dit liéu  dung va cong thiic trong trot theo phuong
ban do, chon tép luu tri dii liéu 4&n méi trén ting dién tich (Bang 6).

Bang 6. Hién trang st dung va phuong an quy hoach

bia danh xa Hién trang st dung Don vi dat dai Phwong an quy hoach Dién tich

Hien Quan LUKc 20 LUKc_100% 20

Hien Quan LUKm 43 LUKc_100% 1.06
Hien Quan LUKm 43 LUKc_100% 4.01

Hien Quan LUKc 31 LUKc_100% 1.18
Hien Quan LUKc 31 LUKc_100% 1.18
Hien Quan LUKc 20 LUKc_100% 3.65
Hien Quan LUKm 43 LUKc_100% 0.85
Thanh Uyen HNC 14 LUKc_100% 1.35
Huong Nha LUC 17 LUKc_100% 12.43
Huong Nha LUC 17 LUKc_100% 1.43
Huong Nha HNC 43 LUKc_100% 1.36
Huong Nha LUC 31 LUKc_100% 0.74
Huong Nha LUKc 45 LUKc_100% 1.73
Tu My LUC 10 LUC_100% 7.48
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6. KET LUAN VA DE NGHI

Bai bao nay trinh bay cac két qua dat
dudc trong thiét k& va xay dung hé hd trg
ra quyét dinh phuc vu quy hoach st dung
dat san xudt nong nghiép trén dia ban cap
huyén bao gém cac noi dung: nghién ciu
cac thanh phan ctia hé hd trg ra quyét
dinh; nghién ctu thiét k& co s6 dit liéu vé
st dung dat trén co s6 tich hgp di liéu
khong gian GIS va cac di liéu thudc tinh
vé cong thic tréng trot, chi phi, 10i nhuan;
thiét k& cac module chuong trinh may tinh
va tich hgp thanh hé hd trg ra quyét dinh
quy hoach st dung dat san xudt néng
nghiép.

Két qua chinh cta nghién ctu 1a viéc
thiét 1ap thanh cong hé hé trg ra quyét dinh
quy hoach st dung dat san xuidt noéng
nghiép véi cac chiic ning: quan tri hé théng,
tac nghiép dit liéu ban d6, quan 1y co s6 dit
lidu, gidi bai toan quy hoach tuyén tinh da
muc tiéu va téng hop ¥ kién chuyén gia dé
dua ra quyét dinh tap thé. Hé hd tr¢ ra
quyét dinh da dugc chay kiém thi cho cac
di liéu trén dia ban huyén Tam Néng, tinh
Pha Tho.

Hé théng c6 cac uu diém: st dung co
s6 dii liéu luu trii cac bang dii liéu dong
14y dudc di liéu mong muén; cho phép tao
bai toan mot cach tu dong thém hoéc bét
cac muc tiéu va diéu kién rang buoc; ho tro
viéc chon lua phucng 4n quy hoach st
dung d4t thong qua viéc tong hop ¥ kién
chuyén gia va tich hgp dudge cong nghé GIS
nham tao ra cac bao cao ban do.

Cac van dé nghién ctiu tiép theo theo
huéng nghién ctu cia dé tai c6 thé bao
gom: nghién ciiu quy trinh tinh toan giai
BTQHTT da muc tiéu nham tim ra ciu
tric cua tap cac phuong an t6i vu; tiép tuc
nghién cttu mé hinh quy hoach st dung dat
ciing nhu hoan thién module tac nghiép ban
d6 d@é trién khai cho céc bai toan quy hoach
st dung dat nong nghiép véi sb bién 16n;

phat trién hé théng 1én muc dich vu bang
cach thiét lap va x4y dyung mo6t md hinh
quan ly quy hoach st dung dit théng qua
mang Internet; tich hgp hé thoéng véi cac
hé chuyén gia khac nham hoan thién va
phat trién cac mé hinh quy hoach st dung
dat néi chung va dat san xuit néng nghiép
noéi riéng.

LOI CAM ON

Nghién citu nay 1a moét phan cua dé tai
khoa hoc va cong nghé cdp Bo "Nghién ciiu
thiét ké" hé hé tro ra quyét dinh quy hoach
s dung ddt”, ma s6 B2006 —11-44, dudc
Bo Gido duc va Dao tao cip kinh phi. Cac
s6 liéu thi cap dude thu thap véi su cong
tac va gidp dé cua Trung tAm Nghién ciu
va Phat trién Néng nghiép bén viing,
Truong Pai hoc Nong nghiép Ha Noi.

Cac téc gia xin tran trong cam on.
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