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TOm tit:

Hé thong ddo ciia Viét Nam cé phan quan trong trong viéc xdy dwng nhitng tién don viing

chac dé bao vé an ninh chinh tri, doc ldp chu quyén cua quoc gia trén bién va la thé ban dap

phat trién kinh té bién. Tai khu viec mién trung, huyén Pdo Ly Son cé vai tro quan trong trong

phat trién kinh té xd héi va dam bdo an ninh quéc phong. Nghién civu ndy dé iing dung mé hinh
phan logi LightGBM sir dung tw liéu anh vé tinh SPOT trong phdn loai I6p phii sir dung dat.
Két qua cho thdy mdc dii véi s6 lwong mdu nhé, do chinh xdc ciia mé hinh (OA = 0,9). Mé hinh
hudn luyén dwoc sit dung cho phdn loai 16p phii sir dung ddt tai khu viee nghién civu, lam co s

cho ddnh gid tong hop tai nguyén thién nhién tai huyén Pdo Ly Son.
Tur khoa: LightGBM, Phan loai lop phu, Dao Ly Son

1. Giéi thiéu

Ving bién Trung Trung Bo ¢6 1 cum dao
Cu Lao Cham va 2 huyén ddo da dugc cong
nhan 1a Ly Son va Con C6 (Nguyén Vin Long
2019). O mit tich cuc, khu vuc c6 cac didu
kién ty nhién, tai nguyén thién nhién, dic biét
tai nguyén bién kha phong pht 1 cac diéu kién
thuan lgi cho phat trién san xudt, kinh té, c6 vi
tri quan trong nhu "cura ngd" cua khu vuc
Trung Trung Bo va Trung B ndi riéng va cua
dat nude nodi chung trong giao luu véi qudc té
va khu vue, c6 y nghia quan trong trong dam
bao an ninh qudc phong, phat trién kinh té
bién (Phan Thi Thanh Hang 2020). Ngoai ra,
trir huyén Pao Ly Son, Phii Quy thi mat do
dan cu trén cac dao noi chung cho dén thoi
diém hién nay khong 16n nén tai nguyén nhin
chung con it bi khai thac, anh hudng cua céac

qué trinh va hién tugng tu nhién, moi truong
bét loi chua 16n. Tuy vay, néu xét & khia canh
tiéu cuc, cung véi qué trinh phat trién, trong
giai doan vira qua cling dd thdy nay sinh mot
s6 van dé moi trudng va suy thoai tai nguyén
hét strc cap bach, do 13 trén mot s6 dao tai
nguyén dat da bi khai thac can kiét, tai nguyén
nude khan hiém, van dé sat 16 bo (¢ Ly Son),
van dé 6 nhiém moéi trudng cuc bo trén mot sb
dao (Lan 2015; Hai 2010).

Nhimng két qua nghién ciru cho thay su
phat trién cua khu vuyc lanh thd nay hién nay
con & muc thip, trong cic phuong 4n quy
hoach tong thé phat trién KT-XH ciia cac dia
phuong nhin chung con chua danh gia day du
tiém ning, thé manh, chua tuong xing véi vi
tri va tam chién luoc quan trong trong phat
trién KT-XH va dam bao an ninh qubc phong
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ctia cac dao va huyén dao nay. Van dé cip
bach dit ra d6i véi khu vuc lanh thd nay 1a can
phai c6 mot chién luoc phat trién tong thé voi
nhirng giai phap khai thac stir dung hop ly tai
nguyén, bao vé moi truong cu thé. Trong do
ban dd 16p phu st dung dat dong vai trd quan
trong lam co s¢ dinh huong quy hoach va
danh gia tiém ning cta khu vuec.

Nghién ctu nay thir nghiém thuat toan
LightGBM trong phan loai anh v¢ tinh SPOT,
tir 46 1am co s& dé danh gid nhimg loi thé va
han ché trong phat trién KT-XH huyén ddo, va
danh gia tong hop dé giai quyét cac nhiém vy
dit ra cho phat trién cua lanh tho.

2. Dir liéu va két qua

2.1. Dar ligu nghién caru

Huyén ddo Ly Son - mét trong 10 huyén
dao ven bd cua nudc ta, phan bd nam & phia
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Pong tinh Quang Ngii trén bién Pong, cach
dat lién khoang trén 20 hai ly (38 km), bao
gdm 2 dao vé6i tong dién tich 1a 10,7 km?,
trong d6 ddo Cu Lao Ré (dao Lén) 10 km?,
dao Cu Lao Bo Bii (dao Bé) 0,7 km?, niam
cach nhau 4,5 km. Vung dao co6 toa do dia ly:
15°32°04” dén 15°38°14” Vi do Bic va
109°05°04” dén 109°14°12” Kinh d6 Pong
(Phan Thi Thanh Hang 2020). Ly Son an ngit
con duong ra bién Pong tir khu vuc kinh té
trong diém mién Trung qua cira bién nudc siu
Dung Quit, bao quat dudng giao thong trén
bién theo huéng Bic Nam tir Vinh Bic Bo di
xudng phia Nam va ngugc lai. Ly Son con 1a
mot diém trén duong co s¢, mot diém tua
chién lugc an ngir phia Pong, dong thoi nam
ké bé ddu Nam Phu Khanh c6 nhiéu trién vong
vé dau khi va sat v6i ngu truong mién Trung
gidu tai nguyén bién.

Hinh 1: Anh vé tinh SPOT khu vuc nghién ciru. Dk ligu hién tai bi 16i vach trd’ng, va sé duwoc
hiéu chinh trong qua trinh xi 1y, va phan loai

Dir lidu huin luyén mé hinh duoc xdy
dung thu cong, trich xuat va giai doan tryuc tiép
tor anh. M6 hinh phén loai theo phuong phap
phan loai cho tung pixel (pixel-based
classification). S& lwong miu duoc khoanh
vung cho 7 loai hinh st dung dat trén huyén
dao, phuc vu muc dich d4nh gia tong hop diéu
kién tu nhién kinh té xa hoi tai khu vuc nghién

ctru. Bay loai hinh bao gom: (1) Trang cay bui
trén dat phong hoa tir bazan, (2) Trang c6 thir
sinh trén dat phong hoéa tir bazan, (3) Trang
ciy bui trén cat ven bién, (4) Trang co trén cat
ven bién, (5) Rimg trong, (6) Cay trong can
ngin ngdy, (7) Cay trong quanh khu dan cu.
S6 mau chi tiét duge thé hién:
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Bang 1: Thong ké s6 lwong mau ding dé phén loai anh

Leovs . . So lwgng pixel So luwgng pixel
Loai hinh 16p phu huin luyén kiém dinh
Trang cdy bui trén dat phong hoa tir bazan 454 344
Trang co th sinh trén dat phong hoa tir bazan 616 466
Trang ciy bui trén cat ven bién 188 143
Trang co trén cit ven bién 179 135
Rimg trong 292 221
Cay trong can ngin ngdy 623 472
Cay trong quanh khu dan cu 1144 866

2.2. Thugt toan LightGBM

LightGBM su dung "histogram-based
algorithms" thay thé cho "pre-sort-based
algorithms" thuong duoc dung trong céc
boosting tool khac dé tim kiém split point
trong qua trinh xdy dyng tree. Cai tién nay
gitip LightGBM ting toc do training, dong
thoi lam gidm b nhé can st dung. Thatra ca
xgboost va lightgbm déu sir dung histogram-
based algorithms, diém t&i uu cua lightgbm so
vol xgboost la & 2 thudt toan: GOSS
(Gradient Based One Side Sampling) va
EFB (Exclusive Feature Bundling) gitp
tang toc dang ké trong qué trinh tinh toan.

Level-wise growth
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Ciing gidng nhu cac thuat toan Gradient
boosting khac, LightGBM c¢6 cac tham s
(hyper-parameters). Cac tham sé dugc didu
chinh thu cong dua trén tai liéu nghién ctru
trudc day va thu nghiém duya trén dir li€u cua
nghién ctru nay. Cac tham s6 chinh bao gom:

* num_iterations: S6 lugng vong 1dp huén
luyén. Pay 1a tham sd quan trong dé diéu
chinh d6 chinh xéc va tc d6 hoc ciia mé hinh.

LightGBM phat trién tree dua trén leaf-
wise, trong khi hau hét cac boosting tool khac
(ké ca xgboost) dua trén level (depth)-wise.
Leaf-wise lua chon nat dé phat trién cay dua
trén toi wu toan b tree, trong khi level-wise
tdi wu trén nhanh dang xét, do do, véi s6 node
nhd, cac tree xay dung tir leaf-wise thuong
out-perform level-wise. Cac thuat toan tich
hop (ensemble), trong d6 c6 LightGBM, da
dugc st dung trong mot sd nghién ciru phan
loai 16p phu (Bui et al. 2021; Jun 2021,
Jozdani, Johnson, and Chen 2019; Rahman et
al. 2020; Liu et al. 2020; Machado, Karray,
and Sousa 2019) va dugc danh gia dem lai do
chinh xé&c cao.

Leaf-wise growth
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* learning_rate: Tbc dd hoc cua md hinh,
anh huong dén do chinh xéac va téc do hoc ciia
mo hinh.

* num_leaves: S6 lugng 14 cua cay quyét
dinh, anh huéng dén do siu cua cdy va kha
nang phan loai cia mo hinh.

* max_depth: Do sdu ti da cta cay quyét
dinh, anh huong dén do phirc tap ciia mé hinh.
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* min_data_in_leaf: SO lugng dit liéu ti  binary classification, multiclass
thiéu duoc yéu cau dé mét 14 co thé dugc tao  classification,...
ra, anh huéng dén do chinh xéc va overfitting * metric: Ham do ludng hiéu sut dugc sir
ctua m6 hinh. dung dé danh gia do chinh xac ctia mé hinh

* feature fraction: Ty 16 s luong dic trong qué trinh huin luyén.
trung duge chon dé sir dung trong mdi lan 3. Két qué va thao luan
huin luyén, anh huéng dén d6 chinh xac va

] D0 chinh xé4c cua thuat toan LightGBM
kha nang phan loai cua mo hinh.

trong phan loai anh v¢ tinh Spot phu thudc vao
* bagging_fraction: Ty I¢ dit liu duge st nhiéu yéu t5 nhu: s6 luong dit lidu, chét luong
dung trong moi lan huén luyén, anh huong dén g li¢u, dac trung duoc str dung dé huan luyén

dd chinh xac va overfitting ctia mo hinh. va kiém tra mé hinh, cach xtr 1y dit liéu, cu
* bagging_freq: S6 lan sir dung bo dir liéu  hinh mé hinh, va phuong phap danh gia két
dugc 1dy mau trong qua trinh huan luyén. qua. Tuy nhién, LightGBM la mdt trong

* lambda_I1: Tham s regularization L1, ~nhimg thuat toan Gradient Boosting Decision
anh huong dén do chinh xac va overfitting cia  1ree (GBDT) hi¢u qua va ph6 bicn, dugc sur
mé hinh. dung rong rai trong cac bai toan phan loai va

* Jambda_12: Tham sb regularization L2, du doan trén dit lidu cau trac. N6 c6 thé xir Iy
N dugc cac dac trung phurce tap va cac b dit licu
16n. Trong nghién clru nay, LightGBM dat
dugc do chinh x4c cao trong viéc phan loai
anh vé tinh Spot, thong qua danh gia bang ma
tran sai so va do chinh xac tong thé (overall
accuracy). Thong tin chi tiét trong (bang 2)

anh huong dén d6 chinh xéac va overfitting cua
mo hinh.

* objective: Ham muc ti€u dugc st dung
dé t6i uu hoéa mo hinh, vi du nhu regression,

Bdng 2: Két qua ddnh gid dg chinh xdc phan logi sir dung tdp div liéu kiém chimg

N Trang co R Cay
Tgar.‘% Y | thisinh | Trang | Trang t(iay trong )
d‘?l hren trén dat cdy bui | cotrén | Rung rong quanh | Téng User’s
ah phong phong tréncat | catven | trong can khu i) accuracy
b t hoatr | venbién | bién ngan | gan
azan bazan ngay cu
Trang cy bui trén dt
phong hoa tir bazan 319 3 3 6 5 3 5 344 0,93
Trang co tha sinh trén
dat phong héa tur 10 392 45 6 8 3 3 466 0,84
bazan
Trang cay bui trén cat
ven bién 1 1 124 8 2 3 5 143 0,87
girg:g o trén cat ven 3 5 10 113 3 1 2 135 0,83
Rung trong 1 2 2 5 203 5 4 221 0,92
Cay trong can ngan
ngay ‘ 3 5 3 6 7 435 13 472 0,92
g?y trong quanh khu 5 5 6 7 10 | 26 | 806 | 866 0,93
an cu

Téng sb 341 413 192 152 237 | 475 | 837
Producer’s accuracy 0,94 0,95 0,64 0,74 0,85 0,91 0,96 0,90
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Dua trén két qua danh gia do chinh xac
moé hinh tir tap dit liéu kiém chimg cho thay,
d6 chinh xac tong thé (OA) dat 90% va do
chinh xac PA, UA déu trén ngudng 80%, trir
mot sb truong hop bi phan loai 14n giira trang

ciy bui trén cat ven bién (PA = 64%) va trang
co trén cat (PA =74%). M0 hinh dugc str dung
dé phén loai cho khu vyc nghién ciru tai huyén
bao Ly Son theo phuong phap Pixel-based

(hinh 2).
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Hinh 2: Ban do phan loai I6p phii tai huyén Pao Ly Son

Thuat toan LightGBM noi riéng va cac
mo hinh Gradient boosting dang dugc str dung
rong réi trong cac bai toan phan loai, véi cau
trdc dir liu dau vao cha yéu Ia dang bang
(tabulated data). Trong nghién ctu nay, cac
mau pixels duoc lya tron ngau nhién va xay
dung bo dit liéu dung dé huan luyén va kiém
dinh mo hinh, véi do chinh xac dat dugc 90%.
Cac tham s md hinh dugc thir nghiém dua
trén cac nghién ctru trude, tuy nhién cac tham
s6 ¢ thé duoc ti vu tw dong dua trén céc
thuat toan téi wu héa nhom Bayes, hay cac
thuat toan meta-heuristic. C&c thuat toan nay
phan nhiéu st dung Root mean square error
(RMSE) lam ham muc tiéu trong qué trinh
huan luyén mé hinh. Trong thuc té, hiéu qua
ctia cac md hinh phan loai nhiéu khi phu thuoc
vao b sb lieu sir dung, do d6 viéc ti uu hoa
tu dong cac tham sé mé hinh (thdng qua viéc
hoc tir dit li¢u) c6 kha nang tang thém d¢ chinh
xé&c phan loai. Viéc két hop Gradient boosting
va cac thuat toan tdi wu hoa goi mé hudng
nghién ctu tiép theo trong cac bai toan phan

loai 16p phu sir dung dat phuc vu quan ly hiéu
qua tai nguyén thién nhién tai Viét Nam.
4. Két luan

Nhom cac thuat toan Gradient boosting co
vu diém vé téc d6 xir 1y, va 1a thuat toan duoc
danh gia 1a hiéu qua trong phan loai véi dir
liéu dang bang. Trong nghién cuu nay, do
chinh x4c tong thé dat dugc = 0,9 v6i cac
thong s6 UA va PA tuong tmg véi mbi 16p loai
hinh déu trén 0,8. Trir mot viée phan loai
nham gitta d6i tuong trang co trén cac loai dat
khéc nhau. Mgc du kich thuéc mau con nho,
tuy nhién v6i do chinh xac dat dugc, thuat
toan nay c6 thé duoc sir dung trong phan loai
anh voi hiéu suat trong dbi cao. Két qua ban
d6 phan loai duogc str dung trong danh gia cac
hoat dong kinh té x4 hoi tai khu vuc nghién
clru va danh gia tong thé phat trién ciia huyén
bao Ly Son.O
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Vietnam's island system is essential in building solid outposts to protect the country's
political security, independence, and sovereignty at sea and is a springboard for marine
economic development. In the central region, the Ly Son island district plays a vital role in
socio-economic development and ensures national security and defence. This study aims to
apply the LightGBM classification model using SPOT satellite image data in land use cover
classification. Results for the teacher, although with a small number of samples, the accuracy
of the model (OA = 0.9). The training model is used for land use cover classification in the
study area as a basis for the integrated assessment of natural resources in the Ly Son island
district. O

Keywords: LightGBM, Land cover classification, Ly Son island
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Impact assessment of investment projects on biosphere reserves using machine
learning algorithms and landscape metrics
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Socio-economic development is one of the most influential factors to land use change that
affects the living environment and threatens the landscape metrics. The managers in
conservation planning need methods that can predict impacts early in the planning. This study
investigates and selects landscape metrics that planners can use to assess the potential impact
of habitat changes, fragmentation, and ecological connectivity resulting from intended land use
changes. Unlike previous studies, this study proposes the Overall Landscape Fragmentation
Index (OLFI) to assess landscape fragmentation and analyse the spatial and temporal
heterogeneity in Nui Chua National Park - World Biosphere Reserve. The study used a machine
learning algorithm to classify land cover/land use (LULC) with an overall accuracy of 92.84%
and a Kappa coefficient of 0.90. The findings show that when there is a tourism development
project, the level of impact increases significantly on the landscape structure of the Nui Chua
National Park. The OLFI was developed as a new index to quantify the impact of investments
on the natural landscape and to serve as a reference for conservation purposes and land use
planning in other similar areas in Vietnam and different countries.O

Keywords: Land-use/land-cover, Machine learning, Landscape fragmentation, Nui Chua
National Park.
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