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Nghién ciru img dyng tri tu¢ nhén tao theo d6i bién dgng 16p phii sir dung dat
khu vye quéin Bac Tir Liém Ha N§i giai doan 2019-2023
: , : D& Lan Phuong'*, Hoang Thi Thiy?, B Nhu Hiép®
'Cuc Vién tham Qudc gia, 56 79 Vin Tién Diing, Bdc Tir Liém, Ha Noi, Viét Nam
*Trwong dai hoc Mo - Dia chdt, 6 18 Pho Vién, Bic Tir Liém, Héa Néi, Viét Nam
3Tywong dai hoc Tai nguyén va Moéi trweomg Ha Noi, so 41a Phu Dién, Béc Tir Liém, Ha Ngi, Viét Nam
Email tdc gia lién hé: phuongdolan264@gmail.com

Tém tit:

Tri tué nhan tao hién nay da va dang dwgc ing dung rdt hiéu ’qu(} trong nhiéu linh vue. Dié c6 nhitng nghién
cteu sir dung cdc thudt todn hoc mdy dé phan loai 16p phii sit dung dat tir anh vé tinh Nghién ciru nay st dung Al véi
thugt hoc mdy Random Forest dé phan loqi, gidm sdt cdc lop phu bé mat sit dung dat tir anh vé tinh Sentinel-2 tai
khu vwee quan Bac Tie Liém, Ha Néi giai doan 2019-2023. Két qua ciia nghién cieu dé cho thay suy giam dién tich
ctia 16p thwe phi Thuc vt day la 5.32%, nguoc lai, sau ndm 5 dién tich khu vuc dén cu ting 5.27% twong dwong
232.80ha..

Tir khéa: Lop phu sic dung dat, Tri tué nhén tao, Google Earth Engine, Thudt todn RF.
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Application of Artificial Intelligence to monitor changes in land use
in the Bac Tu Liem District area, Hanoi, during the period 2019-2023
Do Lan Phuong'*, Hoang Thi Thuy?, Do Nhu Hiep®
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Abstract:

Artificial Intelligence is currently being applied with great effectiveness in various fields. There have been
studies utilizing machine learning algorithms to classify land use, land cover from satellite images. This research
employs AI with the Random Forest machine learning algorithm to classify, and monitor land use, land cover from
Sentinel-2 images in the Bac Tu Liem District, Hanoi, during the period 201 9-2023. The results of the study have
indicated a decrease of 5.32% in the area covered by dense vegetation, while, conversely, the residential area has
increased by 5.27% equivalent to 232.80 hectares after 5 years.

Keywords: GIS, Land use, Land cover, Artificial Itelligence, Google Earth Engine, RF algorithms.
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1. Mé dau

Céng nghé vién thim va hé thong tin dia ly dé va dang phat trién rat manh, cac phuong phép
phin tich, danh gi4 vé bién dong sir dung dét, vé d6 thj héa ciing ngdy cdng trd nén thudn tign va ¢
hiéu qua [1]. :

Truég day da c6 nhimg nghién ctru sir dung mét s6 thudt toan nhw Maximum Likelihood
Classifier (MLC), Minimum Distance Classifier (MDC), K-Nearest Neighbor (KNN), Support
Vector Machine (SVM), Random Forest (RF) va Classification and regression tree (Cart) [2-3] dya
trén chc phin mém thuong mai chuyén dyng dé phén loai 16p phu b& mit dt tr anh vé tinh, mdt sO
nghié clru nay c6 thé ké dén nhu cia céc tac gia Talukdar nam 2020, Szuste ndm 2011 [6, 7). Cac
hé théng phin mém nay da chimg minh duge higu qua cia minh, tuy nhién ton kém kinh phi cho
viée thué, nua cita céc don vi 6 hitu ban quyén. 5 AR

Hién nay, 4 c6 nhimg nghién ctru trén thé gioi sit dyng céc thudt todn hoe mdy dé phan loai
16p phi nhu 12 ciia Swetanisha nam 2022 [8] Tai Vi¢t Nam trong nhfrngA ndm gan ddy clng ?6 mét
s6 nghién clru da (mg dyng tri tué nhan tao (Artifical Intelligence - Al) d¢ phan logi 16p phu sir dung
dét tir di lidu anh vé tinh, ¢6 thé ké dén nhu nghién ciru cua tic gia bang Thanh Tung ndm 2023
[9]. Hodc nghién ciru cira tac gia Nguyén Thi Huyén Trang va cdng sy ciing da st dung thuat to4n
hoc m&y SVM dé phén logi, x4¢ dinh cdc 16p phii st dung dét tai khu v Bic Tir Liém Ha Noi nam
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2023 [10]. Két qua cuia cac nghién ciru nay dé sir dung thudt toan hoc may dé phan loai dugc mot
s6 16p phu b& mat ctia khu vire nghién ctru, tuy nhién dé nang cao hiéu qua hon nira can c6 két qua
phén tich cua nhidu nam lién tuc dé theo doi, giam sat bién dong 16p phi sir dung &4t theo céc giai
doan khéc nhau.

Ngoai ra, mot u‘cm% nhimg nén tang tmg dung hitu fch khéc c6 thé ké dén nhur 12 Google Earth
Engine (GEE), ddy 1a nén tang dir li¢u dién toan dam méy, c6 kha nang xir ly dir liéu vién tham
online dap ung kip thoi céc yéu cAu cung chp théng tin, dit liéu phuc vy cong tac giam sat bién dong
sir dung dat [11].

Nghién ciru ndy sir dung dit liéu anh vé tinh Sentinel-2 duge xir 1y truc tuyén trén nén tang
dién todn ddm may cia GEE va&i ngdn ngit 1ap trinh Javascript dé tinh to4n, phéan tich két qua. Pay
cling 12 wu diém 16m va 12 xu thé dang phét trién manh trong thoi ky cong nghé 4.0. Thuat toan RF
]a thudt toan hoc mdy (Machine Learning) dya trén m6 hinh Al dugc sir dyung dé thuc hién viéc tu
ddng hoa va nang cao hiéu qua trong viéc phan loai, theo doi bién dong cac 16p phi sir dung dat trén
dia ban quén Bic T Liém Ha Noi, giai doan 2019-2023.

2. Khu vyre va dir li¢u nghién ciru

2.1. Khu vwe nghién ciru ; 3

Quéan Biic Tt Liém nim cach trung tim thanh phd Ha Ngi 10 km vé phia tdy, c6 dia hinh bang
phing, d cao so véi mat nudc bién trung binh khoan tir 6m deén 8m. La khu vire ¢6 nén dia chét 6n
dinh, khi hu chiu &nh hudng cua ché @6 gi6 mua nhiét d6i nong 4m, mua nhiéu, mua mua tir thang
5 dén thang 10, mia kho tir thang 11 dén thang 4, nhigt 49 trung binh 24°C, lugng mua trung binh
nam khodng tir 1600mm dén 1800mm, do 4m cao. Khu vye cé nhieu song, ho 1a nguoén du trir nude
ngot cho dia phwong [12]. 3

Quién c6 dién tich 45,24 km?, dan sb nam 2020 1a 340.605 ngudi, mat 46 dan so dat 7 529
ngudi/km? [12]. La quén dugc thanh 13p thang 12 nam 2013 dang co toc d6 phat trién va dd thi hoa
nhanh, kém theo d6 1a cac bién dong vé quan ly, sir dung dat trén dia ban [13].

Thanh phd Ha Noi 5
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Hinh 1. Vi tri khu vuc nghién citu

2.2. Di¥ ligu nghién ciru : ! i
Anh vé tinh Sentinel-2 bao gbém Sentinel-2A va Sentinel-2B do co quan hang khong vu try

Chau 4u quan ly, thuc hién. Dit liéu c6 do phén giai thoi gian 1a 5 ngay, dd phﬁp giai khong gian v}
Kénh toan sic 12 10m. Dt liu anh nay c6 d6 phan gidi bire xa cao duge lru gitt 6 mie d6 12 bit. Do
d6, diéu nay dem lai kha nang phan bit murc d6 séang trén anh c6 pham vi tiém nang tir 0 - 4 095.

min 10V
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D€ dam bao chét lugng ctia anh vé tinh quang hoc Sentinel-2 dugc tdt nhét cé thé cho khu

vue, ngtp_én_cﬁu ga lya chon thu thap dit lidu 1 nh duoc tong hop tir cdc 4nh Sentinel-2 thu nhan
’g%nfhtélﬁﬁglaq gilfa rfuha @6 kh_oéng tu tlién.,cf! 1 dﬁn ﬂ{éng 3' héng nam trong giai doan 2019-2023.
¢ Y cua cac anh tham gia xir ly dit liéu dam bao dudi 5%.

3. Phuong phap nghién ciru

; Nghllén ciru sir dung anh vé tinh Sentinel-2 1am dit lidu d¢4u vao & tinh toan, phén loai 16p phu
str dung dat. Cac dir liéu anh da dugc lwa chon téng hop 1a nhitng anh c6 do pha may tﬁép, va s
dung thudt todn hoc may RF trén nén tang dién to4n dém may GEE dé phan loai anh, két hop v6i
pl}ﬁn mém ma nguén mé QGIS phan tich theo di bién dong 16p phu sir dung dat. Khu vuc Bic Tur
Liém duge lwa chon thir nghiém phan loai véi 5 16p phi sit dung dét bao gdm- 1) 16p phii B4t tréng,
2) 16p phu Mit nuée, 3) 16p phu Thuc vét day, 4) 16p phi Cay bui, tham cé, 5) 16p phtt Dan cu. Cac
16}) phti dwoc lya chon d€ phan loai 14 hién trang tai thoi diém thu nhan anh. Pic diém cia 16p DAt
trong duqc lua chon 1a cac khu vuc nhur bai dt, cat, bai bdi, khu vue dang san lép, cac khu vyc dat
dang chuan bj xdy dung, Lép phu Mt nuéc gdm cée khu vuc ao hd, séng sudi, kénh muong, Lép
phu Thuc vit day bao gom nhimg khu vuc c6 cdy cbi day dac, cay 16n, cdy c6 béng mat. Lép phu
Dén cu gbém cac cong trinh xdy dung doc 14p, va cac khu vuc nha cira, cong trinh xdy dung tai lang
mac, khu chung cu, cic tda nha cao t?mg. Vigc thure hién phén loai c4c 16p phii sir dung dit duoc
thue hién tw dong dua trén viéc 1ap trinh bang ngdn ngit 18p trinh JavaScript.

Quy trinh thyc hién tudn tu theo cac budc 1an luot bao gém: Trich xuét dit liéu 4nh vé tinh Sentinel-
2 ctia khu vyre nghién ctru; Tién xi 1y dit liéu 4nh dam béo c6 dit liéu tdt nhét c6 thé; Tién hanh vise
tao mau, huén luyén dé cho chwong trinh hoc va ghi nhén cAc thong tin vé& cic mau cho timg loai
16p phi; Phén loai céc 16p phu theo mu d4 huén luyén; Thu nhén két qua va danh gia d6 chinh xac
phén loai; Theo déi, phan tich bién dong. Hinh 2 minh hoa téng quan quy trinh thue hién nghién
clru.

Anh vé tinh Sentinel-2

Tién xu ly

.

Liy mau

'

[ Huén luyén

I

~ Phan loai theo RF

- v

 Dénh gid do chinh xac |

Sl )

.

r

- Két qua sau phan logi |

L

s v es

iy

Hinh 2. So dd quy trinh nghién ciiu
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3.1. Thugt todn RI k. ‘an dd tao ra mot cdy. Day 1a mot '[hL’IE_It toan hoc
Thudt todn RF ké hop céce tinh nang nglu nhién de‘ 4h mot khu rirng. Phuong phap Q(')ng bag
mdy ¢6 thé tich hop nhiéu cay quyét dinh va sau do tgo i 14 Ci’l?)n dugc rat ngau nhién bang Cach
dugce sir dung dé tao cac méu hudn luyén va mdi tinh ning da che '

s e 4n cudi cling thu duoc b,
thay thé N kich thuée cua tdp huén luyén ban diu. Sau do, kc_tﬁqua d%td((]‘)jinh ohén Ioagi S il nlr:u
cdch két hop nhidy cdy quyét dinh [14]. Cong thire (1) thue hién quyét di
sau:

M) =argmaxVSi=1kl(hi(x)=¥) ét dinh don I, Y13 1(3113
Trong d6 Hrx) 14 mé hink két hop, hi 1a mé hinh phén ]f)al cia cdy quy KF o dung,da o c’n
dau ra (hodic bién muc tiéu) va 7 () 13 ham chi béo. Cong thirc cho thay rang RF sir d 5
quyét dinh biéy quyét dé x4c dinh phan loai cudi ciing.

TRAINING

................

PREDICTION 1 PREDICTION 2

FINAL PREDICTION
Hinh 3. M6 hink Phan logi theo thugt todn RE

oy 1A it 16n hon 0.6 dén 0.8 1a t3 vi hon 0.5 g la rdt 1t [16], Frop 1 K 70%
80 lugng méu ding dé phan loai anh va 30% s6 lugng miu ding dé kiegm zra dznlgl gi(:i S[lfg(;ung 0
3.3. Phin tich, theo dii bidn ong cdc lép phi siz dung di '
I?et qua céc 16p pha st dunﬁg dat tir vige ph_ﬁn loai'e:mh V€ tinh taj khy vire nghién ciru duoe sir

A . A A
HBuon moi QGIS. Pay 1a phin mém midn phi hién dang duge sir dung phé bién trén toan o2 nhét
14 dbi véi cac linh vue nghién el va img dyng trong nganh khoa hoc traj ¢4 3 9]‘-?';:;::&;1 6;a(111& 5
dugc tinh toan tong hop va tién hanh chong xép khéng gian dé tim Ta cac thay ¢4 qua tirng nim va
thay dbi téng thé cia c4 giai doan 5 nam tir 2019 dén 2023, g
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4. Két qua nghién ciru va thio luin

4. 1 Phén logi cdc Iop phii sir dung dat.

Két qud phan loai bao gom 5 16p phu st dung dét cia timg nim theo giai doan 2019-2023.
Nghién ciru di cho thay sy bién dong 10 rét cua cac 16p phu su dung d4t tai khu vire nghién ciru
trong giai doan 2019 2023, Hinh 4 thé hién san phdm cac 16p phu bé mit sau phén loai tai khu vuc
nghién ciru. Céc két qua chi tiét cia céc 10p phu st dung dat trong bang 1 tai khu vuc Ha N&i cho
thay ring trung binh trong 5 nam tir 2019 dén 2023, 16p Pét tréng chiém 8. 40%, Mit nuoc 41.31%,
Thue vat déy D635 Cay bui, tham ¢6 13.01%, Dan cu 14.64% so véi tong dién tich tu nhién.
Déng thoi, ket qua cling thé hién c6 s ting, giam khac biét qua tirng nam, diéu nay cung thé hién
thuc trang vé sir ‘dung dét co su thay 601 khac nhau phu thudc nhidu yéu to trong d6 c6 cac yéu td

dnh hudng cua tde dd phat trién kinh té x4 hi tai dia phuong, nhét 12 nhu cu phat trién khu vuc dét
x8y dung trén dia ban nghién ctru.

2019 2020 2021
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Hinh 4. Két qua phan loai I6p phii giai doan 2019-2023 tai qudn Béc tir Liém, Ha Noi
Bang 1. Dién tich cdc I6p phii sir dung dat giai doan 2019-2023

Dién tich 16p phii (ha) | Nim 2019 | Nim 2020 | Nim 2021 | Niim 2022 | Nim 2023
Dit trong 265.06 301.51 322.28 362.78 334.29
Mit nude 2000.45 1959.87 1900.11 1834.64 1860.03
Thyc vat day 1182.99 1161.63 92721 1013.36 947.72
Céy bui, tham c6 532.90 538.91 548.49 596.73 606.56
Dén cu 436.94 456.38 520.22 610.83 669.74

Viéc phén loal cac 16p phu sir dung @At tir anh vé tinh Sentinel-2 tai khu virc quén Béc T\
Liém, Ha Noi bao gém 16p phu Dét trong, 16p phu Mt nuée, 16p phit Thyc vét, 16p phu Pit xay
dyng cho thiy ting khu vuc duge phén loa1 10 rang, véi do tin cy dam bao. Cu thé d6 chinh xac
phan loa1 theo Ma trén sai 14n d4 dua ra hé s6 Kappa véi gid tri 0.75, 0.72, 0.83,0.77, 0.75, 4§ chinh
Xac tong thé OA dat 0.83, 0.80, 0.87, 0.84, 0.83 tuong tmg lén lugt theo c4c nam 2019, 2020, 2021,
2022, 2023, Céc két qua danh gié do chinh xac phan loai nay 1a twong ddi cao, do d6 du d9 tin cdy
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2 .a i A 4 At trong giai doan Z0LI=7 73 pre
dé sir dung cho céc phén tich, theo dai bién dong st dyng dat £ tai quan

Béc Tir Liém, Ha Noi.
4.2. Bién dong I6p phii st dung dit 2019-2023 : .
Béng 2 thé hién két qua bién dong dién tich caa NG 1P BT 5 5 = réng ting dign oo
ciru theo timg nam tir 2019 dén 2023, Cée két quéa cho thay e '_‘15}1“;/1"5‘: n:r'(,m gm;‘%}?&@n tich 13
16p Dét tréng, 16p Cay bui, tham co, 16p Dén cur. Trong khi d6 cac 10p 7 4 He Vat day
¢6 xu hudng gidm dién tich che phu.

lop phi sir dung dat tai khu vy o

; o i1 glai 2019-2023
Bang 2. Bién dong di¢n tich cdc Mum)uﬂ_c{e_@g_@f_guy,dwﬂ /

2021 | 20232022 m
Chénh I¢ch dign tich 16p phi (%) | 2020-2019 M [ 20222021 | 202320
Dét trbng k 0.83 _—L 0.92 =17 m
Mgt nude -0.92 -0.14 - | 318 |
Thare vat day -0.48 -0.08 e '22 m
Céy bui, tham ¢o 0.14 0.02 1.09 .
Dén cu 0.44 0.14 [ 133 | 57
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Hinh 5. Bidu dé bidn dong cdc 16p phi si dung dat tai quén Bac Tir Liém, Ha Noi

Nghién ctru da cho théy sur bién dong rd rét cua céc 16p phf)t st dung dét tai khu vuc nghién
ciru trong giai doan 2019- 2023. Hinh 5 1a biéu d6 the hi¢n sy bién dong dién tich cac 16p phu be
mit sau phén loai tai khu vyc nghién ctru theo thudt todn RF. Két qua giam sat bién dong 16p phi
mat nuéce giai doan 2019-2023 tai khu vye Bic Tt Liém, Ha Noi cho thdy ring ¢6 sy suy giam dang
1 vé dién tich 16p phi Thyc vét day va 16p Mt nude qua ting nam tai quan Bic T Liém, Ha No.
Cu thé, sau khoang 5 ndm tir 2019 den 2023 phat trién, 16p Mit nude ¢é dign tich giam 3.18% tuong
duong khoang 140.42 ha. Lop Thye phu day giam 235.27 ha tuong (ng giam 5.32%. Céc 1op ¢o
dién tich tang trong giai doan nay 1a 16p Pat trong, 16p Céy buyi, tham co, 16p Dan cu véi dién tich
tang twong (mg 1 69.23ha (1 57%), 73.65ha (1.67%), 232.80ha (5.27%). Céc 16p phu su dung dat
b sy tang gidm khac nhau theo timg nam, tuy nhién nghién clu da chi ra rang 16p Dan cu ¢6 XU
hudng tang lién tyc nhét 14 trong thoi gian tir nam 2021 dén 2022 da tang 2.05% twong dwong
90.61ha va nam 2022-2023 ting 1.33% tuong duong 58.92ha. Diéu nay cling phu hgp véi sy phat
trién chung vé kinh té xa hoi cia khu vye nghién cru.

5. Két luan _’ ,

Cong nghé tri tug nhan tao, thuét toan hoc méyf RF str d;img trong nghién ciru da cho thay hiéu
qué vé viéc phan loai céc 16p phu sir dung dét trén dja ban quin Béc Tir Liém dugc nhanh chong va
¢6 do tin céy cao. Két qua bién dong trong giai doap 2019-2023 cho thdy sy gia ting lién tuc hang
nam vé dién tich ctia 16p phu dén cu, sau 5 ndm dién tich da tang 5.27% twong dwong 232.80ha.
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Ngugc lai la xu huéng suy giam dién tich mdt cach r6 rét ciia 16p phi Thuc vat day dic voi mac do

giam dién tich sau 5 nam 1a 5.32% tuong duong 235.27ha.

Dé c6 nhing két qua chuyén sau hon cling nhur cé do tin cdy cao hon nira, cAn bd sung cac
nghién ciru chi tiet, khdo sat thye dia va cac tai ligu so sanh dbi chiing & nhitg nghién ciru tiép theo.
Tuy nhién, két qua nghién ciru ndy c6 thé c6 kha ning sir dung tham khéao cho cong tac quan 1y @4t
dai, gidm sat tinh hinh sir dung, thuc hién quy hoach sir dung dAt tai dia ban nghién ctu.

Loi cAm on

Nhém tac gid xin tran trong cam on Cuc Vién tham Quéc gia, Bo Tai nguyén va Mdi truong
43 h3 tro nghién ciru nay, ddng thoi ciing xin cim on cic co quan, t6 chire quéc té nhu Google Earth
Engine, National Aeronautics and Space Administration (NASA), Chuong trinh Copernicus cua
Co quan hang khong vii try chau Au (ESA) da cung cAp nén tang xit 1y va cung cap dir li¢u anh v&
tinh Sentinel-2 mién phi cho nghién ciru nay ciia chung t6i.

Cam két ciia cac tac gia

Tat ca cac tac gia co tén trong bai bao cam két sy ddng thuin va khong c6 xung dot loi ich
trong cong bo khoa hoc tai bai bao nay.
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