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ABSTRACT

Nowadays, the Multiple Criteria Decision Making using Linear
Programming (MCDMLP) have been becoming popular in land-use
planning. However, these applications of this method still have some
difficulty because of the majority solver software are designed for general
purpose, thus the land use planers need more programming skills to
implement solving models. This study is aimed to build a specific linear
programming application named LandOptimizer for agricultural land use
optimizing based on social-economic and environmental factors. The
application was built with Visual Basic.Net programming language and was
based on the open source library LPSolve 5.5.2.5 for MCDM LP solving.
This resource was able to help the non-propramming users for land
management field especially. For verifying the application, an optimization
of agricultural land use of Co Do district, Can Tho city have been launch on
both LandOptimizer and the GAMS platform, the solved results using of
LandOptimizer and GAMS platform were showed correspondingly.

TOM TAT

Phirong phap hé tro ra quyét dinh da trén phdn tich da tiéu chi bang quy
hoach tuyén tinh (MCDM LP) dwoc vng dung rong rai va hiéu qua trong
quy hoach sir dung ddt dai hién nay. Tuy nhién viéc ap dung phwong phap
nay trong thuc 1é thiong gap mot s6 kho khan do da so cdc phan mém quy
hoach tuyén tinh dwoc thiét ké cho cdc bai todn tong quat, nha quy hoach
hay can bo ky thudt phai co ky nang lap trinh dé thiét ldp bai todn cho cdc
linh vuee cu the. Do do, nghién ciru nay duoc thyc hién nham xdy dung mot
ung dung ma nguon mo ¢ tén la LandOptimizer aé ho tro 16i uu cho quy
hoach sir dung dat néng nghiép dua trén cdc diéu kién vé kinh té, xd héi va
méi truong. Ung dung dwoc xdy dung bdang ngoén ngit lap_trinh Visual
Basic.Net va phwong phdp MCDM LP dya trén bg thu vién phan mém t6i uu
mad nguon mo LPSolve 5.5.2.5, ¢6 kha ndng hé tro cho nguoi ding khong
chuyén ldp trinh ddc biét la chuyén nganh quan Iy dat dai. Va dé kiém chimg
dé tin cdy cia tmg dung, dé tai dd xdy dwng bai todn toi wu dién tich dat
nong nghiép trong mot truong hop img dung o huyén Co Do, Thanh phé
Can Tho bang tmg dung LandOptimizer va bang phan mém GAMS, két qua
cho thay c6 sw twong dong giita phan mém GAMS va LandOptimizer.

Trich dan: Nguyén Hong Théo va Nguyén Hiéu Trung, 2017. X4y dung tmg dung ma ngudn mé dé t6i wu
dién tich st dung dat nong nghiép. Tap chi Khoa hoc Truong Pai hoc Can Tho. 52a: 62-71.
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1 PAT VAN BE

Trong linh vyc quy hoach st dung dit dai,
phuong phép hd tro ra quyét dinh dya trén da tiéu
chi bang quy hoach tuyén tinh (MCDM LP) dugc
nhiéu tic gia nghién ctru va tng dung dé tim kiém
dién tich phan bé cac kiéu str dung dét dai toi vu
(Lé Canh Dinh, 2011; L& Quang Tri va ctv., 2013;
Pham Thanh Vii va ctv., 2014). Céac nghién cuu tap
trung vao viéc 1dp mo hinh toan danh gia da tiéu
chi v&i muc tiéu chung dugc tong hop tir lgi nhuan
cao, sir dung lao dong, hé s6 bao vé moi trudng cao
két hop v&i cac didu kién rang budc vé dién tich
thich nghi, kinh té xa hoi (Vén, lao dong, 1oi nhuan,
chinh sach wu tién) cua dia phuong (Nguyén Hong
Thao, 2007; Lé Quang Tri va ctv., 2013; Nguyén
Hiéu Trung va ctv., 2015). Cac tac gia di st dung
cac cong cu tr don gian nhu add-in Excel Solver
v6i s6 bién han ché dén cac phan mém thuong mai
¢6 kha nang xir 1y s6 lugng phuong trinh 16n nhu
GAMS (General Algebraic Modeling System,
McCarl, 1998), Gurobi (2016), hodc cac phan mém
mi ngudén mé nhu GLPK (GLPK, 2016), LPSolve
(LPSolve, 2016), CBC (Forrest and Lougee-
Heimer, 2005). Tuy nhién, viéc st dung cac phan
mem nay hién nay van con kha kho khan, cac phan
mém thuong mai c6 rang budc vé ban quyén va chi
phi cao nén kho trlen khai img dung rong trong khi
cc phan mém ngudn mé lai han ché vé giao dién
ngudi dung, doi hoi ki nang 1ap trinh dé giai bai
toan. Bén canh d6 cac phan mém duoc thiét ké cho
nhiéu myc dich tng dung khac nhau nén doi hoi
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ngudi dung cin co cac kién thirc toan hoc va ky
nang 1dp mo hinh toan. Do d6, muyc tiéu cua nghién
ctru nay la xdy dung mot cong cu theo nguyén tic
mé ngudn mé, chuyén ding dé t6i wu hoa dién tich
sir dung dit néng nghiép. Véi tiéu chi ngudn ma,
ngudi ding ¢6 sir dung truc tiép hodc tiép tuc phat
trién cho phu hop véi cac tinh hudng tng dung
nhim mé rong kha ning tmg dung phwong phap tdi
wu héa da tiéu chi trong hd trg cong tac quy hoach
sir dung dat nong nghiép.

2 PHUONG PHAP NGHIEN CUU

2.1 Phuwong phap ra quyét dinh da tiéu chi
duwra trén quy hoach tuyén tinh

Phuong phép ra quyét dinh da tiéu chi (Multi
criteria decision-making MCDM) la phuong phap
xem xét hd trg viéc ra quyét dinh dya trén viéc
phan tich nhiéu tiéu chi trong moi truong ap dung
(Hendriks ef al., 1992). Quy hoach tuyen tinh (LP)
hay con goi la t6i wu hoa tuyen tinh 1a phuong
phap tim kiém két qua t6t nhat trong mot mod hinh
toan véi cac didu kién rang budc va muc ti€u duoc
biéu dién bang hé cic phuong trinh tuyén tinh.
Phwong phép LP duoc nhidu tic gia nghién ctru va
img dung trong danh gia dat dai (Nguyén Hong
Thao, 2007; Lé Canh DPinh, 2011; Lé Quang Tri va
ctv., 2013; Pham Thanh Vii va ctv., 2014). Dac biét
trong nong nghiép, cac bai toan tél uu thuong duoc
sir dung trong quy hoach kinh té - sinh thai vung,
hay xac dmh d1en tlch canh tac co chu cay trong-

......

wu toan cuc

Budc 1: Binh nghia cac bién dau vao

l

Budc 2: Binh nghia

ham muc tiéu

|

Budre 3: Dinh nghia cic phwong trinh rang budce

|

Budc 4: V& dd thi xac dinh viing cd kha néng giai
duge clia bai toan
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Buwde 5: Giai bai todn tdi wu hda
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Bwdc 6: Tra 1oi cdu hoi dét ra cho bai

Hinh 1: Cac buéc ing dung phwong phap giai quyét van dé véi quy hoach tuyén tinh
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Phuong phap nghién ctu tdi wu hoa dya trén
quy hoach tuyén tinh dugc thyc hién qua 6 budc co
ban nhu Hinh 1. Trong d6, budc dau tién cua bai
toan 1a phai xac dinh rd cac bién bao gdm ca cac
bién can tinh toan gia tri toi uvu va budc tiép theo 1a
xdc dinh dugc ham muyc ti€u. Ham muc tiéu trong
bai toan téi wu dién tich sir dung dit nong nghiép
thuong duoc bién d6i thanh ham két hop nhiéu yéu
td vé loi nhuan, lao dong, moi truong... Sau khi cod
ham muc tiéu, ngudi ding can xac dinh duoc cac
yéu t6 rang budc dé lap hé phuong trinh. Hé
phuong trinh rang budc thuong & dang bt phuong
trinh tuyén tinh, cdc bt phuong trinh nay c6 thé
biéu dién dudi dang dd thi trén hé truc toa do
vudng goc hai chiéu tao ra mién xac dinh cua bai
toan, mién nay giéi han phan khong gian 101 giai
clia bai toan. Viéc xac dinh bang d6 thi trong
phuong phap nay nhdm han ché truong hop méd
hinh toan dugc xay dung thiéu rang budc dan dén
khong giai duoc. Cudi cung 1a giai hé phuong trinh
ti wu hda muc tiéu véi cac diéu kién rang budc dat
ra s& tim ra dugc bd gia tri cta cac bién can xac
dinh.

2.2 Xac dinh ham muc tiéu va cac rang bugc

2.2.1 Ham muc tiéu da tiéu chi

Déi véi bai todn téi uu hoa dién tich céc kiéu sir
dung dat (LUT), ham muc tiéu toi da hoa duogc két
hop tir nhidu tiéu chi nhur phuong trinh (1). Trong
do, loi nhuan voi thich nghi dat dai, sir dung lao
dong cua dia phuong (Nguyen Hai Thanh, 2005),
chi s6 phuc hoi mdi truong duoc thlet lap nhu
phuong trinh (1) gdm céc bién va chi sb:

X;; 1a dién tich ctia LUT; ¢ don vi dét dai i can
tim (don vi tinh: ha).

Trong d6 i=1.r.n ,nlasd luwong don vi dét dai,
j=1.m véimla so lugng LUT.

LNij : Loi nhudn cia LUT; ¢ don vi dat dai i
(don vi tinh: tri¢u dong/ha).

LD; : S6 ngay cong lao dong can thiét /ha ctia
LUT; & don vi dat dai i (don vi tinh: ngay cong).

MT;; : Chi s6 phuc hdi méi truong cia LUT; &
don vi dat dai i. Chi s6 tir 0-100. Cang tién vé& 100
thi LUT c6 chi s6 hoi phuc moéi truong cang cao.
Chi s0 nay duoc tinh bang phan bu cta chi s6 bao
gdm cac yéu tb gay tac hai dén moi trudong (100%-
tac hai moi truong) dé phu hop v6i ham muc tiéu
tich hop céc tiéu chi dong bién ting. Cac yéu t6 tac
hai mdi trudng duoc tinh téng hop ty 18 phan trim
muc d§ gia tang dich bénh, miic d¢ giam da dang
sinh hoc, mitc d§ phén hdéa, man hoa (Lé Quang
Tri va ctv.,2008; Pham Thanh Vi va ctv., 2014).
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CP;; : Chi phi cia LUT j & don vi dat dai i (don
vi tinh: tri€u dong/ha).

TN;; : Cép thich nghi ctia LUT j & don vi dat dai
i (Ma hoa 0, 1, 2, 3, gid tri 0 Gng v4i cac mic
Khong thich nghi, twong tu gia tri 1,2,3 ung véi
cap thich nghi S1, S2, S3).

DT; : Dién tich ty nhién cta don vi dat dai i
(don vi tinh: ha).

YC _LUT; : Dién tich yéu cau cua LUT j & dia
phuong (don vi tinh: ha).
2.2.2 Thiét ldp cdc phwong trinh rang budc

Céc phuong trinh rang budc vé dién tich tu
nhién, von dau tu, yéu cau lao dong, dién tich téi
thiéu ciia mdi LUT can dat dugc thiét lap trong cac
bat phuong trinh (2) dén (5). Cu thé nhu sau:

Phuong trinh (2) rang budc tong dién tich t0i uu
cia timg LUT trong mot don vi dat dai can tim
phéi nhé hon dién tich thich nghi ctia don vi dat
dai.

¥ TN;X;; < DT; (2)

Phuong trinh rang budc chi phi d'?l‘u tu cla cac
LUT phai thap hon tong nguon von dau tu cua dia
phuong theo phuong trinh (3)

2 TN;;CP;X;; < Tong von dau tw (3)

Téng nhu cau lao dong ciia cac LUT ma mo
hinh cén dbi tinh toan v6i ham muc tiéu sao cho
khong dugc vuot qua ngudn lao dong nong nghiép
cta dia phuong dé dam bao chién lugc phat trién
duoc thuc hién.

% TN;;LD;X;; < Tong ngay cong lao dong (4)

Rang budc vé nhu cau phat trién ciia cac LUT:
Dién tich cta tirng LUT ma mo hinh tinh toan véi
ham muc tiéu tdi da hoa phai 16n hon hodc bang
dinh hudng phat trién nham dam bao muc tiéu phat
trién kinh té x4 hoi va moi truong cua dia phuong.

2 TNyXj; 2 YCpyr, (5)

2.3 Phwong phap lap trinh @ng dung dwa
trén thw vién LPSolve 5.5.2.5

Ung dung dugc xdy dung bang ngdn ngir lap
trinh Visual Basic.Net, ngdn ngit 1ap trinh giap xay
dung cac Gmg dung tuong thich tot voi hé diéu
hanh Windows, tién 19i cho nguoi dung khi dong
g0i va cai dat ing dung. Hinh 2 thé hién mot cach
téng hop cac k¥ thuat tmg dung dé giai bai toan tdi
vu sir dung dat néng nghiép.
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Poc ban db don vi dat dai, hién thi ban dd va thudc tinh
(St dung thw vién shapelib 1.4 0RC1)

I

Poc bang Thich nghi dat dai, lgi nhuén, lao ddng, moi truding
Xay dwng ham muc tiéu

!

Doc bang dit liéu thich nghi dat dai, lao déng, chi phi,
Xau dung cdc phuong trinh rang budc

I

Luu ham muc tiéu va cadc bat phuong trinh rang budc ra file
(dinh dang .Ip)

I

Goi ham thw vién Ipsolve55.solve giai md hinh todn lwu trong
file

!

Goi ham thu vién [psolvest
Goi ham IpsolveS

5.get_objective doc két qua ham muc tiéu,
5.get_variables doc két qua cac bién tim duoc

v

(" Kétthic )
N

Hinh 2: So' d6 vng dung thw vién LPSolve dé tdi wu sir dung dat

Trong Hinh 2, ban d6 don vi dét dai dwoc nap
vao tmg dung va hién thi ban d6 nhd vao thu vién
ngudn mé Shapelib 1.4.0RC1 (Shapelib, 2016).
Tiép theo, img dung doc cac bang dir liéu nhu mirc
thich nghi dat dai ctia cac don vi dét dai voi cac
LUT, muc loi nhuan va chi phi cua cac kiéu sir
dung thich nghi cao nhat, s6 luong lao dong can
thiét cho timg kiéu str dung, chi sé danh gia mirc
d6 phuc hdi cia médi truong d6i voi timg LUT.
Trén co so d6, xay dung phuong trinh toan cho
ham muc ti€u va cac phuong trinh rang budc.
Phuong trinh toan dugc luu theo dinh dang .1p, day
1a dinh dang dugc cac phan mém t6i wu hd trg. Cau
tric ham muyc ti€u va rang budc nhu sau:

max: a;X; + aXy + .. + anXy;

[rang budc cac bien x;];

Sau khi c6 ham muc tiéu, ing dung s€ goi ham
t6i ru ma ngudn mo LPSolve dé giai mo hinh, sau
dé doc két qua ham muc tiéu va doc, xuét két qua
céc bién tim duoc cho ngudi dung.

3 KET QUA VA THAO LUAN

Muc ti€u chinh cta nghién clru nay nham xay
dung mot img dung ma ngudn md cho tbi wu su
dung dat ndng nghiép. V&i phuong cham phat trién
theo huéng md cho nhimg nghién ctru phat trién
tiép theo thong qua danh gia lwa chon cong cu t6i
uu tuyén tinh dé giai bai toan quy hoach da tiéu chi
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va quy trinh xdy dung Ung dung cling nhu kiém
chung d¢ chinh xac cta ing dung véi phan mém
thuong mai GAMS trong nghién clru nay.

3.1 Panh gia va lwa chon cong cu tdi wu
tuyén tinh

Tir két qua tong hop cac phan mém tdi wu tuyen
tinh hién nay ¢ Bang 1 cho thiy cic phan mém
thuong mai hoat dong on dinh, ty 1€ giai bai toan
phtc tap thanh cong cao, toc d6 xir Iy nhanh do sir
dung céc thuat toan song song va dugc hd trg boi
nhiéu CPU. Tuy nhién, nguoi dung phai tra tlen
ban quyén phian mém nén gip han ché néu mudn
xdy dung tmg dung chuyén mon dya vao cac phan
mém nay dé phd bién rong rai cho nhiéu ngudi
dung. Bén canh cic phan mém thuong mai thi cac
phian mém tdi uu tuyén tinh m3 nguén mé nhu
phan mém GLPK va LPSolve dugc danh gia cao
(Yamamura and Tamura, 2012), trong d6 LPSolve
dugc danh gia cao hon GLPK mét chiit vé mat
thuc thi (Gearhart et al., 2013). Phan mém LPSolve
¢6 thoi gian cap nhat thuong xuyén hon GLPK, tai
liéu va vi du minh hoa tét hon. LPSolve vira cung
cap giao dién dé giai bai toan tryc tiép vira cung
cép thu vién 1ap trinh cho nhiéu ngdn ngit 1ap trinh
khac nhau trén nhiéu hé diéu hanh. bay la thu vién
ho tro thyc thi bai toan quy hoach t6i wu ma nguon
mo, thuong xuyén dugc nang cip, khic phuc 16i,
hd trg phéan tich d9 nhay, khong gio1 han s6 luong
bién va phuong trinh rang budc dé giai quyét bai
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toan MCDM LP trong phan tich lya chon cac kiéu
sir dung dét néng nghiép. LPSlove v6i phién ban
5.5.2.5 cap nhat ngay 24/09/2016 dugc lya chon dé
giai quyét bai toan toi uu tuyén tinh trong nghién
ctru nay theo hudng tién dung cho nguoi dung tu
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khau nhap liéu, két xuat dir liéu t6i wu va giap trao
dbi dir liéu v6i cac phan mém tb6i wu hoéa khac
nhim don gian hoa viéc tmg dung phuong phap
MCDM LP trong viéc hd trg ra quyét dinh sir dung
dat dai.

Bing 1: So sanh cic phan mém tdi wu héa tuyén tinh thwong mai va mi nguon mé

Phan mém

Ban quyén

Thoi gian thwe thi
(Pon vj thoi gian -
Gurobi lam chuan)

Xir 1y song H® trg ngén ngir 13p trinh
song

CPLEX (GAMS) Thuong mai 1.45 X C++, Java, NET
Gurobi Thuong mai 1 X C, Q++, C#, J.ava, MATLAB, Python,
R Visual Basic
. C/C++, C#, Java, MATLAB, VBA,
XPress Thuong mai 1.29 X VB.NET
GLPK Ngudn m& 22.11 C, Java,
CBC Ngudn mo 10.2 C++
LPSolve Ngudn mé 19.40 G+, C#, Java, NET, MATLAB,

Python, Scilab, R

(Nguén: Téng hop tir Meindl and Templ, 2012; Yamamura and Tamura, 2012; Gearhart et al., 2013)

3.2 Xay dung co sé dir liéu dung cho irng dung

Dya trén phan tich dir liéu dau vao cia cac
nghién ctru truée diy (Nguyén Hong Thao, 2007;
Lé Canh DPinh, 2011; L& Quang Tri va ctv., 2013;
Nguyén Hiéu Trung va ctv., 2015;; Lé Quang Tri
va ctv., 2013; Pham Thanh Vii va ctv., 2014), dir
liéu dau vao cho bai toan tim giai phap tdi wu phu
thudc vao viéc xay dung ban dd don vi dat dai, két
qua phan cép thich nghi dat dai vé tu nhién, cac chi
tiéu kinh t& xa hoi, nhu loi nhuén, chi phi, ngay
cong lao dong va kha niang dau tu von cho céc kiéu
su dung.

Dua vao cac dac diém dir liéu trén, co so dir
liéu dau vao cho g dung dugc thiét ké va lueu trix

dang quan hé nhu Hinh 3 cho thiy Bang don vi dat
dai (PVPD) c6 khoa la mia don vi dit dai
(ma_dvdd), mdi don vi dat dai thuc mot huyén.
C6 nhidu kiéu st dung dugc luu trong bang
Kieu_su_dung LUT, mdi LUT c6 thé c6 nhiéu cap
thich nghi dugc luu trong bang Thich nghi véi
muc ty 1¢ loi nhuan dugc luu trong thudc tinh
tle loi nhuan. V& mit rang budc, mdi LUT duoc
lién két v6i nhidu bang dir liéu rang budc khac. Cu
thé, mdi LUT s& c6 mot mirc loi nhuén tai thoi
diém diéu tra, mbi LUT co6 yéu cau sé lugng lao
dong (Bang Lao_dong LUT), c6 chi s& phuc h01
moéi trudng va c6 rang budc dién tich phat trién
theo chi ti€u cta dia phuong.

) . BvVbb
Thich_nghi Huyen
+ma dvdd
+ma_dvdd +dien tich +ma_huyen
+LUT + loai_dat +ten huyen
+ cap_thich_nghi +do '_sau ngap + dien tich
+tyle_loi_nhuan +th0_i_giaT1_ngap +dan s0
+do_sau_xh_tang_phen
+ma_huyen
Chi_tieu_phat_trien + shape Loi_nhuan
+LUT — *LuT
+ dien_tich +loi_nhuan
Kieu_su_dung_LUT
— _Su_dung_
Lao_dong_LUT +LUT Chi_so_moi_truong_LUT
. +ten_LUT e e
+LUT L*”"‘?—Ta. +LUT
+|ao_dong_yeu_cau_ha + chi_phi_ha I +chi_so_mt

Hinh 3: To6 chirc co sé dir liéu dau vao ctia bai toan toi wu dién tich sir dung dat

Ghi chii: Khoi chit nhdt: bang va cdc thuge tinh; ¥—————F: Lién két I- 1 giita 2 bang;
+——— : Lién két I- nhiéu
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3.3 Mo hinh ludng dir li¢u ciia wng dung

So d6 chic nang chinh cua tng dung dugc
phan tich trong Hinh 4. Khéi dau, tmg dung s& nap
ban db don vi dét dai dang shapefile, hién thi hinh
anh va doc danh muc thudc tinh cia BVDD. Tiép
theo, ng dung s€ doc cac dir liéu nguoi dung nhap
bao gdm danh sach cac  LUT, loi nhuan ciia LUT
& cac DVDD, ngay cong lao dong yéu cdu cia
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LUT, chi s phuc hdi méi truong ciia LUT va dién
tich theo chi tiéu phat trién & dia phwong cua timg
LUT. Budc tiép theo sau khi cé dit lidu, ung dung
s& tao ham muc tiéu tir ngudn dir lidu di nhap sau
do xay dung cac phuong trinh rang bude. Cu01
clng giai bai toan va xuat két qua dién tich tdi wu
cua cac LUT trén ting DVDD.

Ban d6 DVDD

Bang thuéc tinh VDD

|

¢/~ Nap thudc tinh w
“._lop ban ds BVDD

1

Danh muc LUT
Loi nhudn/LUT/BVDD
Yéu ciu lao dong/LUT
Chi s& méi truemg/LUT
Dién tich yéu cau/LUT

Tao ham muc tiéu /j

./‘r..i() phu‘r.rnp trinh rang™, :‘(;nl phuong tr|r1h [ran\ Dién tich t&i wu LUT/BVDD
N budc A t8i wu A

— R —

Hinh 4: So db ludng dir li¢u ing dung t6i wu sir dung dat ndng nghiép

Ghi chii: Hinh ellipse: khoi xit Iy; Mili tén: dwong di ciia tién trinh xit [y va dwong di ciia dit liéu; Hai gach song song:

dir lieu dwoc luu triv

3.4 Kiém chirng img dung qua truong hop
nghién ctru ¢ huyén Co D6, thanh pho Can Tho

Ung dung t6i wu hoa dién tich dit nong nghiép
sir dung md ngudn md cia nghién ctru duge dat tén
1a LandOptimizer va dé danh gia két qua cua tmg
dung thi nghién ctru sit dung mo hinh trén GAMS
v6i ciing bo tham sé dau vao, ham muc tiéu va cac
phuong trinh rang bugc dé ddi chimg két qua. Cu
thé, truong hop Ung dung ¢ huyén Co Do, thanh
phé Can Tho véi dir lidu ké thura tir két qua nghién
ctru vé mo hinh toan trén GAMS cuia Nguyen Hong
Thao (2007) dwoc lwa chon nhim kiém chung d6

chinh x4c vé két qua t6i wu dién tich sir dung dat
néng nghiép.
3.4.1 Nhdp dir liu dau vao cho mé hinh todn

Nguon dir liéu ddu vao trong truong hop tng
dung gom: 9 don vi dat dai (DVDD), 5 kiéu sir
dung dat (LUT) bao gdbm LUTI1: Laa + Tom cang
xanh, LUT2: 2 lha+ca, LUT3: 2 Lta + Mau,
LUT4: 3 Laa, LUTS: Chuyén ca; Loi nhuan cua
timg LUT & timg DVDD, yéu cau lao dong cua
timg LUT, va céc chi tiéu phat trién dién tich cac
LUT cua huyén C& D6, thanh phd Can Tho.
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Chon thang tin thidt 1ap

Chon tén file BVDD cén mé

Tén cét md VDD

56 lvong BVED

Lwu té&n file dw an

Tzo dy dn

Sb lwong kisu sik dung ( LUT)

K:\_Thao\data\dvdd\shp\dvdd_tn_region_shp

K:\_Thao\data\Toiuuhoa_proj1.xlsx m

- ] X

Hinh 5: Chirc niang tao file du an méi

Ung dung cho phép tao du an mdi, cho phép
nguoi dung xac dinh so lugng BVDD va so6 lugng

LUT can lap mo hinh toan hodc doc dit liéu BVDD
tur file ban d6 (Hinh 5) dé tr d6 tao ra khung nhap
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chi tiét cac bang dir liéu giup han ché sai sot khi
nhap liéu. Néu cac DPVDD da duge xdy dung trén
ban d0, ngudi dung c6 thé chon tén file chira cac
DVDD, ung dung s€ nap bang thudc tinh cua ban
dd. Khi nap ban dd, danh sach ma PVDD va LUT
dugc ung dung ty dong gan thém dé nguoi dung
khai bao khi tao du an mdi. Cac ma DVDD va

Téap 52, Phan A (2017): 62-71

LUT nay sé& dugc dung chung cho tit ca cic muc
dir li€u con lai cua Gng dung. Ngoai ra, dit li¢u
nhap s€ dugc chi dinh dé luu vao file theo dinh
dang Excel gdm nhiéu sheet d& nguoi st dung co
thé nap lai dit liéu, thuan tién trong viéc cap nhat,
hiéu chinh khi tinh chinh dit li¢u trong xay dung
phuong trinh ti wu.

Bang nhap ligu

84! LandOptimizer - T8i uu héa dign tich sir dung d&t néng nghigp - [m] X
Taptin  Dirlitu  Bdocio Xily Tro gidp
1= R
1.Bdnviddtda 2 Kéusidungdd 3. Thichnghiditdai 4.Chiphi/DVED fiduddng) 5. Lginhusn/ BVDP fiéu ding) 6. Lao déng/KSD/ ha (ngdy) 7 Méitusng 8. F ¢ ¢
ovDD DIENTICH LOAIDA
3 412083
ovDD2 1491297
DvDD3 U5 4
DvVDD4 282481
DvVDD5 2732
DVDDE 116977
ovDD7 454 45
DvDDE 1483.23
DVDDS 475.52

Hinh 6: Bin dd don vi dit dai thudc huyén Co Do, thanh phd Cin Tho

Hinh 6 minh hoa ban dd dit liéu thudc tinh cta
cac DVDD duoc nap tir ban dd dang shapefile vao
ung dung LandOptimizer. Trong tGng dung
LandOptimizer, théng tin vé danh gia thich nghi
dugc thuc hién bang phuong phap danh gia thich

nghi (FAO,1982) dé cung cip thong tin vé mirc do
thich nghi ciia cac LUT ddi véi cac DVDD. Dir
liéu nhap duoc danh sb bﬁng gia tri cac trong s6 1
g vai cac cap thich nghi S1, S2, S3 va trong s6 1a
0 ing v6i khong thich nghi nhur thé hién & Hinh 7.

82 LandOptirizer - T6i wu héa dién tich sif dung dét néng nghi... ] Y

Tdptin  Baccio Xily Trogidp

- ﬂ "’ ey

1.Bonviddtdasi 2 Kiusidungddt 3.Thichnghiddtda 4 Chiphi/EVED 5 Lginhui | *

-5

M& BVBD
DvVDD2
DvVDD3
DvVDD4
DvDDs
DVDDE
DvDD7
DvDD8
DvDDs

TH_LUTI TN_LUT2  TN_LUT3  TN_LUT4  TN_LUTS

»

1
1
1
]
0
1
1
]
0

olalalaloala oo

1 1
1 1
0 1
1 1
1] 1
1 1
1] 1
1 1
1] 1

*
Bang nhap ligu

ol LandOptimizer - Téi uu héa dién tich sif dung dit néng nghiép - O x
Taptin  Baocdo Xily Trogidp
=
1.Bonviddtdai 2 KiBusidungdat 3 Thichnghid&tdai 4. Chiphi/BvBB 5 Ldinhudn|«|»
Ma BVED LN_LUT? LN_LUT2 LN_LUT3 LN_LUT4 LN_LUTS
» 4558162 96361 1299205 |1228835 | 4611677
DvDD2 2392024 15424 55 1220747 585145 58392.32
DvVDD3 29520.24 15424 55 0 5851.45 5835232
DVDD4 0 0 1220747 585145 58392.32
DVDD5 0 0 0 5851.45 5835232
DVDDE 16851.2 11883.47 10752.69 10473.69 211065
DvVDD7 16851.2 11883.47 0 1047369 211065
DvDDe 0 0 10752.69 1047369 211065
DvDDS 0 0 0 1047369 211069
*

Bang nhap ligu

Hinh 7: Khung nhp dir liéu thich nghi dét dai va lgi nhuin

Chi phi va lgi nhuén ciia cac LUT ddi véi timg
DVDD duoc liét ké sdn nham giup nguoi ding xac
dinh duoc dit liéu can nhép, tao thuén loi trong qua
trinh phan tich va thiét 1ap phwong trinh rang budc.
Trong truong hop c6 rang budc mdi LUT trién khai
trén mot dién tich (dién tich >0), cac rang budc nay
s€ duoc dua dién tich cho tuing LUT vao khung
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nhap liéu. Néu khong nhap chi tiéu rang budc dién
tich can ¢ cia mot LUT, ung dung s€ ty xac dinh
dién tich yéu cau timg LUT 16n hon hoic béang 0.
Khi d6 trong mdi DVDD ¢6 nhidu LUT cung théa
diéu kién phan b6 sé& c6 truong hop don vi dat dai
dugc phan bd hét cho mot LUT nao d6 va cac LUT
khac s& khong co dién tich phan bé.
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Kha niang dau tu va tong so lao dong trong do
tudi cia dia phuong la cac rang budc quan trong
gitip ngudi hoach dinh chinh sach ¢6 co s¢ dé kiém
thir cac phwong 4n dau tu, tir 46 c¢6 thé diéu chinh
chinh sach cua dia phuong. Cac dit li¢u nay duogc
dua vao cac phuong trinh rang budc vé chi phi cia
cac kiéu sir dung va sé lugng lao dong cé thé dap
ung cua dia phuong.
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3.4.2 Xdy dung hé phwong trinh rang budc va
thwe thi mé hinh toan

Van dé khi 1ap mo hinh t6i uu tuyén tinh 1a xay
dung cac phuong trinh va hé phuong trinh. Pac
biét khi ngudn dir lidu 16n, sb lwong cac diéu kién
rang budc 16n, viéc lap phuong trinh toan s& kho
khan khi c¢6 sb luong bién va sé luong phuong
trinh rang budc rat nhiéu.

ol LandOptimizer - Tdi uu hda dién tich sir dung dat ndng nghiép
Biocdo  Kily

=

Taptin  Dirliéu

= |

Trg gitp

Phuidng an t&i uu hda
(® Téi da li nhuan, lao déng va méi tniing

() T&i da sti dung 1 da lao déng () T&i da héa lgi nhusn

Rang bugc: Sumi [CP{LUT)]x [¥]) <= Téng CP
Rang budc: [TNIDVDD LUTYx [¥] >= Rang budc dién tich (LUT)

Réng busc: [TN{DVDD LUT)|x [¥] <= [DVDD]

1.Ddnvid&t dai 2 Kiéusidungdd 3. Thichnghid&t dai 4. Chiphi/DVED figu ddng) 5. Lgi nhudn/ DVED friéu déng) 6. Lao ddng/KSD/ ha (ngay)

() Téi da Ii nhun va méi tnidng

Ham muc tiéu: Z = Sum{ [LNOVDD,LUT) "LD{OVDD LUTYMTOVDD,LUTY * [<D) > Max

Gid tri ham muc tiéu t8 uu (LNLEFMT) |3.233.453.EEB‘?EE.83

Phuidng trinh r@ng budc Chay t8i uu hda

Bang nhip ligu

- m} X
7. Maitr]+ [ *
Kt qua tdi du
Qégg E\Ue%t.ch E';“ S‘Céh” Dién tich R‘CT
WT2 LT3 LUTS
DVDD1 | 412083 |0 0 0 0
DVDD2 8811 |610157 0 0 0
DVDD3  M541 |0 0 0 0
VDD 0 0 m481 |0 0
DVDD5 0 0 0 0 732
DVDDE 0 209203 (71019 |g0s843 0
VDD7 0 0 0 19445 0
VDD 0 0 0 D55 54268
VDD 0 0 0 552 0
- i

Hinh 8: Chay t6i wu va hién thi két qua

Trong tmg dung LandOptimizer, muc tiéu can
t6i wu dugc tich hop tir nhidu tiéu chi bao gém
thich nghi, lgi nhudn, lao dong, modi truong
(Nguyén Hai Thanh, 2005). Cac thong sb dau vao
dugc lya chon tong hop tir nhidu nghién ctru
(Nguyén Hai Thanh, 2005; Nguyén Hong Thao,
2007; Pham Thanh Vi va ctv., 2014) va duoc thiét
1ap nhu d4 trinh bay trong phan phuong phap (Muc
2.2). Cac phuong trinh rang budc dugc thiét 1ap sin
dva trén cac nghién ciru vé dir liéu dau vao cua
Nguyén Hai Thanh (2005). Trong qua trinh s
dung nguoi dung c¢6 thé chon mot trong nhitng to
hop phuong an thiét 1ap sn dé ung dung thyuc hién
ham muc tiéu tich hop twong tng.

Van dé khé khin ung dung gap phai la viéc
thay dbi dir liu dau vao bd sung cic rang budc
méi, dé khic phuc didu nay, ung dung
LandOptimizer c6 tich hgp san cong thire xay dung
phuong trinh va cho phep két xuat hé phuong trinh
toan cho toi uu sir dung dat theo dinh dang tap tin
van ban .Ip (xem ct phap ¢ muyc 2.4). Hé phuong
trinh nay ¢ thé dwoc chay tryc tiép trén phan mém
tdi wu tuyén tinh LPSolve IDE hodc duoc chinh
stra phu hop véi muc dich ctia nguoi dung. Viée
giai bai toan ti wu da tiéu chi trong ung dung dugc
thyc hién nhd vao cong cu t6i wu hoa tuyen tinh

cia thu vién LPSolve, két qua duoc sip xép va
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hién thi trén khung két qua cua ung dung
LandOptimizer nhu Hinh 8.

3.4.3 Sosanh két qua ciia LandOptimizer véi
phan mem GAMS

M6 hinh t6i wu st dung dit ¢ trudng hop
nghién ctru duge thyc hién bang LandOptimizer va
GAMS. So sanh dién tich t6i wu ciia timg LUT trén
mdi DPVDD ciia ung dung va phan mém GAMS,
hai két qua co tong dién tich cic LUT bang nhau
nhu & Bang 2. Dién tich phan bd chi tiét cia cac
LUT & cac DVDD giita hai két qua co sy khac
nhau, cu thé sy phéan bd dién tich & cac DVDD
6,7,8 ctia LUT4 va don vi dat dai 4, 8 ciia LUTS. O
cac LUT nay co nhiéu DbVDD c6 cung muc lgi
nhudn va clng cap thich nghi (Hinh 7). Mot bai
toan quy hoach tuyén tinh, c6 nhiéu to hop bién
thoa rang budc, co cung két qua ham muc tiéu, vi
thé sy phan bd dién tich LUT & cac BVDD khac
nhau sao cho téng dién tich cua LUT va loi nhuan
bing nhau giita 2 phdn mém tng dung nhu trong
truong hop nay 1 hoan toan twong dong vi cung
dat dugc mot muc tiéu nhu nhau. Do d6, khi bd tri
dat dai trén thyc té ngudi ra quyét dinh & dia
phuong can c¢6 quyét dinh phu hop véi tinh hinh
dia phuong dua trén sy hd trg cia cic phdn mém
ung dung.
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Bang 2: So sanh két qua tbi wu dién tich dit dai bing tng dung LandOptimizer va mé hinh toin

GAMS

PVDD Két qua t6i wu trén LandOptimizer Két qua toi vu trén GAMS
LUT1 LUT2 LUT3 LUT4 LUTS LUT1 LUT2 LUT3 LUT4 LUTS

DVDDI 4120.8 0.0 0.0 0.0 0.0 4120.8 0.0 0.0 0.0 0.0
DVDD2 8811.0 6102.0 0.0 0.0 0.0 8811.0 6102.0 0.0 0.0 0.0
DVDD3 345.4 0.0 0.0 0.0 0.0 3454 0.0 0.0 0.0 0.0
DVDD4 0.0 0.0 2824.8 0.0 0.0 0.0 0.0 2824.8 0.0 542.7
DVDD5 0.0 0.0 0.0 0.0 27.3 0.0 0.0 0.0 00 273
DVDD6 0.0 2898.0 7102  8089.5 0.0 0.0 2898.0 7102 7546.8 0.0
DVDD7 0.0 0.0 0.0 494.5 0.0 0.0 0.0 0.0 4945 0.0
DVDDS 0.0 0.0 0.0 940.6  542.7 0.0 0.0 0.0 1483.2 0.0
DVDD9 0.0 0.0 0.0 475.5 0.0 0.0 0.0 0.0 4755 0.0
Tong
digntich 13277.2 9000 3535 10000 570 13277.2 9000 3535 10000 570
(ha)

Ghi chit: DVDDi la cdc md don vi dat dai dieoe gan thém khi doc dit lidu tir ban d6 don vi dat dai

4 KET LUAN VA PE XUAT
4.1 Kétluan

Ung dyng LandOptimizer ma ngudn mé! dugc
x@y dung cho bai toan t6i uu hoa da tiu chi vé st
dung dat noéng nghiép & cip huyén va cap tinh.
Ung dung gbém cac chirc nang doc dir liéu tir ban
d6 don vi dit dai dang shapfile, hd tro thanh lap
md hinh toan tir d liéu dau vao dang bang biéu,
thyc hién t6i wu dwa trén thu vién nguén mo
LPSolve.

Ung dung cho phép xuit hé phuong trinh toan
dé nguoi ding c6 xem lai mo hinh toan, diéu chinh
phuong trinh khi can thiét. Diéu nay tao ra sy linh
dong cho nguoi dung khi can thay d6i hé phuong
trinh rang budc. Két qua tdi wu dién tich cac kiéu
su dung dat duoc trich loc gon gang va hién thi
duéi dang bang dir li€u tién loi cho nguoi sir dung.

Két qua t6i wu tuyén tinh cia LandOptimizer
duoc kiém chung véi két qua chay cung m6 hinh
trén GAMS (st dung thudt toan t6i wu tuyén tinh
cia CPLEX) cho thdy hai bo két qua c6 su twong
dong.

4.2 Dé xuit

Két qua cua img dung cung cap tong dién tich
ctia kiéu sir dung dat nong nghiép trén timg don vi
dat dai nhung chua dua ra sy phan b khong gian
cu thé dién tich tim dugc. Vi két qua dat duoc va
ma nguén md duge cong bd, ung dung can duoc
tiép tuc mo rdng, tao ra sy linh dong hon cho nguoi
dung trong thay doi, bd sung cac bién dau vao va
1ap cac phuong trinh rang budc mai. Bén canh do,

1Pja chi download mé nguén:
https://github.com/nhthao/LandOptimizer
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can thiét dé tlep tuc nghién clru m6 rong (g dung
dé giai quyet van dé phan bd khong gian cac kiéu
sir dung dat phu hop voi ddc diém kinh té xa hoi va
mdi trudng nhdm hd tro tot hon cho cong tic quy
hoach str dung dét dai.
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