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The study represents the approach to remote sensing data to land cover
classification of Cho Don district, Bac Kan province based on the
neural network classification methods. The study is a combination of
the supervised classification method based on the training sample file,
with the methods of document collection and field investigation.
Through the process of remote sensing image interpretation, the land
cover system of Cho Don district is divided into 5 layers: crops, rice;
residential; street; forest; water. The result of the study is to construct
the current land cover map of Cho Don district using Landsat 8 images,
The accuracy of the classification results is evaluated based on 2
parameters: overall accuracy and Kappa coefficient: overall accuracy is
99.0458% and Kappa coefficient is 0.988. The research results show
the advantages of remote sensing data in the assessment of land cover
classification and is an important document in land management,
design and land use planning.
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Nghién ciru thé hién cach tiép can tu liéu vién tham dé phan loai l6p
pha mat dat huyén chg Bon, tinh Bic Kan dya vao phuong phap phan
loai mang noron nhan tao - Neural Net. Nghién ctu két hop giira
phuong phap phan loai cé giam sat trén co s tép mau huan luyén, véi
phuong phéap thu tap tai liéu va diéu tra ngoai nghiép. Qua qué trinh giai
doan anh vién tham, hé thdng 16p pha bé mat huyén Cho Bon duoc chia
thanh 5 16p: hoa mau, Ita; dan cu; duong; rimg; mat nuéc. Két qua xay
dung ban @6 hién trang 16p phu mat dat huyén Cho Bon bang tu liéu
anh Landsat 8, d chinh xac cua két qua phan loai dwoc danh gia dya
trén 2 thong s6 1a d6 chinh xac tong thé va hé sé Kappa: d6 chinh xéac
téng thé dat 99,0458% va hé sb Kappa dat 0,9881. Két qua nghién ciru
cho thdy wu diém cua tu lidu vién tham trong danh gia phan loai I6p phu
va la tai liéu quan trong trong cong tac quan ly dat dai, thiét ké, quy
hoach sir dung dat.
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1. Gigi thigu

Hién nay tu liéu vién tham dang dugc sir dung rong rai trong linh vuc quéan 1y tai nguyén va moi
truong ¢ nhiéu nudc trén thé gidi. Cong nghé vién tham da dem lai kha nang mai cho cong tac quan
ly dat dai n6i chung ciing nhu trong viéc phén loai I6p phit mat dat noi riéng, nhiéu nghién ciru da
danh gia vién tham 13 bd cong cu quan trong dé c6 duoc thong tin chinh xac va nhanh nhat vé hién
trang sir dung dat va 16p phu bé mat, nhu nghién ctru ciia Duguma Erasu [1], Marina-Ramona
Rujoiu-Mare va cong su [2], Fei Yuan va cong su [3], Paul Treitz va cong su [4].

Tai Viét Nam, tu liéu vién tham duoc sir dung trong danh gia bién dong dat, phan loai 16p phu
khu vuc ven bién nhu st dung anh planetcope xay dung ban do tham phu xa ven bién thugc tinh
Thanh Héa va Ninh Binh ciia Nguyén Hai Hoa [5]; tng dung mang noron nhén tao trong phan
loai 16p phi mat dat (truong hop nghién ctiu tai khu vuc ven bién huyén Hoai Nhon, tinh Binh
Dinh) cua Nguyén Thi Hong va cong su [6]; nghién ctru cua Lé Thi Thu Hing va cong sy vé
phan tich bién dong ctra song sir dung anh vién tham, nghién ctru dién hinh tai cira song Nhat Lg,
tinh Quang Binh [7].

Lép phu bé mit trai dat (land cover) duoc dinh nghia nhu mét 16p pha gom cac déi twong trén
bé mat trai dét, bién dong 16p phi bé mit phan 4nh sy twong tac giita cac hoat dong kinh té - xa
hoi véi moi truong tu nhién. Do d6 16p phi mat dat 1a yéu to quan trong trong cong tac giam sat
tai nguyén méi trudng va bién ddi khi hau, 1a tai liéu quan trong trong cong tac quan 1y dt dai,
thiét ké, quy hoach str dung dét, gitip cic nha quy hoach, nha hoach dinh chinh sach c6 cai nhin
tong quan vé hién trang I6p phit mat dat qua ting thoi ky [8].

Phan loai 16p phu c6 thé duoc tién hanh bang cach diéu tra thuc dia hoac tir cac may anh truc
quan, nhung cac phuong phép nay ton thdi gian va chi phi. Str dung dit liéu vién tham 13 mét lya
chon thyc té dé xéac dinh va 1ap ban d6 cac loai l6p phu dat. Tu liéu vién tham cho phép quan sat va
xéac dinh nhanh chéng vé vi tri khong gian va tinh chat ctia d6i tuong, ¢6 uu diém giau thong tin, xir
ly trén dién rong duoc tong hop mau theo cac yéu cau cuia nguoi giai doan, dé dang cho viéc glal
doan bang mat. Véi wu thé vuot trdi, cong nghé vién tham cho phép giam sat, danh gia nhanh bé
mit 16p phii trén dién rong ma nhitng phuong phép truyén théng kho dat duoc.

Bai bao tap trung vao phan loai I6p phi mat dat huyén Cho Bon, tinh Bic Kan. Véi dia hinh
d6i nui 1a ddc trung, huyén Cho Bdn nhimg nim gan ddy di tp trung phat trién kinh t& — xa
hoi theo hudng cong nghiép héa, hién dai héa, chinh sy thay doi cua hoat dong phat trién kinh té
- x4 hoi da anh huong rét 1on téi bé mat 16p phi. P6 1a 1y do tac gia thuc hién nghién ciu “Sir
dung tu liéu vién tham xay dyng ban dd 16p phi mat dat huyén Cho Bén, tinh Bic Kan”, cu thé
tién hanh phén loai c6 giam sat theo thudt toan mang noron nhén tao (Neural Net Classification)
dé thanh 14p ban d6 phan loai 16p phii khu vic mién nui, 1am co s& danh gia hién trang 16p phu
cua khu vuc nghién ciru.

2. Dir li¢u, phwong phap va dia diém nghién ctu
2.1. D¢ li¢u nghién ciru

Dé danh gia kha nang phan loai anh vién tham, tac gia tién hanh thuc nghiém phan loai I6p
phu mit dat véi anh Landsat 8 khu vyc huyén Cho Bon, tinh Béc Kan (hinh 1).

Nghién cuou so dung dir licu anh Landsat 8 chup thang 12 ndm 2021, c6 tén
LCO08_L1TP_127045 20211208 20211215 01 T1, dugc cung cap mién phi trén trang
http://earthexplorer.usgs.gov, Cuc khao sat dia chat Hoa Ky (USGS). Anh Landsat 8 1a ngudn
cung cip thong tin quan trong cho nhiéu linh virc nhu giam sat tai nguyén méi trudng, quy hoach
d6 thi va theo dbi rimg..., trong d6 c6 viéc giai doan va xac dinh bién dong Iop pha mat dat. Uu
diém cua Landsat 8 1a c6 tinh chit bao phua rong, théng tin khach quan, 1ap lai theo chu ky, va dic
biét cung cap dir lidu anh phong pht va hoan toan mién phi. Landsat 8 cung cip anh ¢ 11 dai phd,
trong d6 c6 8 kénh da phd voi do phan giai khong gian 30 m, 1 kénh toan sic voi do phan giai 15
m va 2 kénh hong ngoai nhiét & d6 phan giai 100 m.
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Hinh 1. 4nh Landsat 8 khu vic huyén Chg Bon

2.2. Phwong phdp nghién ciru

Céac phuong phap dugc sir dung trong nghién ciru:

- Phuong phap thu thap tai liéu: Tién hanh thu thap anh vién tham va ban dd co lién quan, tai
lidu diéu kién tu nhién, kinh té x4 hoi, dia cht,... ctia khu vuc nghién ctru.

- Phuong phap diéu tra ngoai nghiép: Diéu tra, lua chon cac diém kiém tra, xac dinh vi tri cac loai
16p phii ngoai thuc dia, xay dung bd mau giai doan anh, tip mau phuc vu cong tac phan loai anh.

- Phuong phap phan loai anh vién tham: Phan loai 16p phu sir dung tu liéu anh vién tham dua
trén phuong phap phéan loai c6 giam sat, theo thuat toan mang noron nhan tao (Neural Net
Classification). Qua trinh phén loai thyc hién trén phdn mém ENVL

Thanh 1ap ban d6 16p phu bang phuong phap phén loai c¢6 gidam sat: Phuong phéap phén loai co
giam sat (Supervised Classification), 1a phuong phap dwa trén 1 tap hop cac pixel mau (ROI)
dugc chon trude, dua vao tip hop cac miu nay dé xac dinh céac pixel c6 cing mét sb dic trung vé
phd, trén co s& d6 phan loai chiing trén toan bé mit cia anh. Mang noron nhan tao (Avrtificial
Neural Network), mot m6 hinh xur ly thong tin phdng theo cach thirc xur ly thong tin cua cac hé
noron sinh hoc dd dugc @ng dung nhiéu trong cac bai toan phan 16p va du bao thong qua qua
trinh hoc tir cac tap mau huan luyén.

Phan mém ENVI (the Enviroment for Visualizing Images) la mot hé thong xu 1y anh kha
manh. ENVI dugc xay dung dé dap tng yéu ciu cta cac nha nghién ctru c¢6 nhu cau sir dung dit
liéu anh vién tham, bao gom cac loai anh vé tinh va anh may bay.

Quy trinh c6ng ngh¢ thanh 1ap ban do 16p pha dugc trinh bay trén hinh 2.

2.3. Dia diém nghién ciru

Nghién ctru phén loai 16p phu mét dat khu vyc Cho Ddn, 12 huyén mién ndi ving cao cua tinh
Bac Kan, c6 d6 cao giam dan tir Bac xuéng Nam, tir Dong sang Tay véi cac dang dia hinh pho
bién 1a nui da voi, nui dat, xen giita cac ddy ndi cao 1a dia hinh thung liing, hé thong song suoi.
Hé thong giao thong kha diy du véi duong Québc 16 3B, tinh 16 254, 254B, céac tuyén dudng lién
xd va duong lién thon... Khi hau huyén Cho Don chiu anh huéng chung cua khi hau mién Bic
Viét Nam. Puoc hinh thanh tir mot nén nhiét cao cua doi chi tuyén va sy thay thé cia cac hoan
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lwu 16n theo muia, két hop voi didu kién dia hinh nén mua dong (tir thang 10 ndm trude dén thang
4 nam sau) gia lanh, nhi¢t do khong khi thip co swong mudi; mua hé (tir thang 5 dén thang 9)
néng am, mua nhiéu.

C6 vi tri tiép giap nhu sau:

- Phia Bong giap huyén Bach Thong, huyén Cho Méi.

- Phia Tay giap huyén Chiém Ho4d, Yén Son, Na Hang - tinh Tuyén Quang.

- Phia Nam gidp huyén Dinh Ho4 - tinh Thai Nguyén.

- Phia Bic giap huyén Ba Be.

Tu liéu anh vién tham
M@ anh

N&n chinh hinh hoc

!

Poc cac thong tin trén anh

v

Chon mau phan loai Phan tich anh, giai doan cac
ddi twona

\4 ¢
&

Tinh toan sy khac biét —
giita cic miu miu Phan loai c6 chon mau

Két qua phan loai

Lép phu

v

Thuc hién phén loai
(mang Neuron) l

Chon mau kiém tra

v

DPanh gia d¢ chinh xac

v

Két qua

Béng danh gia
d6 chinh xac

Ban d6 lop phi

A
v

Hinh 2. So d6 céng nghé thanh ldp ban do 16p phui

3. Két qua nghién ctru
3.1. Gidi dodn anh

Dé thiét 1ap, lva chon mau huan luyén duoc nhanh chéng va chinh xéc, can xdy dung duoc
khoa giai doan anh cho tung I6p phu. Trong nghién ctru nay, khoa giai doan dugc xay dung cho 5

I6p phu mat dat tai khu vuc huyén Chg Don, dua trén t6 hgp mau ty nhién duoc thé hién nhu
bang 1.
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Bang 1. Gidi dodn anh khu vic Chg Pon

Lép phi Anh vién tha Anh thue dia Yéu té nhan dang

Mau trang, cd cau truc

Hoa mau, lua khong xac dinh

Mau xam nhat xen lan
mau xanh, cd cau tric
10m dom

Dan cu

Mau xanh nhat dén xam
trang, c6 doi tuong
dang tuyeén

buong

Mau luc dén luc dam,
c6 doi tugng dang ving
rong

Rung

Mau lam nhat dén lam
dam, thuong c6 dang
tuyén

Mat nudc

3.2. Chon mdu, ddnh gid dé chinh xdc cdc méu phén logi
3.2.1. Chon mdu

Dua vao dic diém khu vuc nghién ctru va muc tiéu cta dé tai, hé théng phan loai I6p pha mat
dat khu vuc huyén Cho Pon dugc chia thanh 5 16p: Hoa mau, laa; dan cu; duong; rimg; mat nudéc.

- Chon ving mau: Pé phuc vu cho viéc phan loai anh, tac gia tién hanh 1ay 149 mau cho 5
16p, cu thé sé lwong mau dugc thé hién & bang 2.

- Tinh toan chi s6 thong ké ving mau: Sau khi chon miu, tién hanh tinh toan chi s thong ké
ving mau va su khac biét gitta cac mau. M3i mau phan loai duoc tinh toan dé so sanh sy khac
biét véi cac mau con lai. Néu cap gia tri nam trong khoang 1,9 dén 2,0 ching to c6 su khac biét
t6t; néu tir 1,0 dén 1,9 thi nén chon lai dé co su khac biét tot hon; néu nho hon 1 thi gop hai l6p
dé tranh nham Ian.
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Bang 2. Bang danh sdach s6 lwong mau

STT  Loailép phi Mau trén anh S6 lwong méu S6 pixel

1 Hoa mau, Iua 15 104
2 Dan cu 38 104
3 Puong 43 109
4 Ring 20 104
5 Mit nudce 33 103

Bang 3. Bang so sanh suw khdc biét giita cdc mau

Hoa mau, lia Dén cw Pudng Rirng Mt nuée
Hoa mau, lua
Dén cuw 1,99999996
DPuong 1,98835292 1,99419364
Rirng 2,00000000 1,99992020 1,99999949
Mait nudéc 1,99996624 1,99999948 1,99994804 1,99980965

Két qua bang 3 cho thdy céc cp gi4 tri déu ndm trong khoang 1,9 dén 2,0 ching to cac mau
c6 su khac biét tot, dieu nay tao diéu kién cho viéc phan loai dat dugce do chinh xac cao.

3.2.2. Panh gid dg chinh xdc cdc mau phén logi

Xac dinh d6 chinh x4c phén loai thudng dugc dung dé danh gia chat lugng cia anh vé tinh
dugc giai doan, hoic so sanh do tin cay cua két qua dat dugc khi ap dung céc phuong phap khac
nhau trong phan loai anh vién tham.

D6 chinh xac cua két qua phan loai dugc danh gia dua trén 2 théng sb 1a do chinh x4c téng thé
(Overall Accuracy) va hé s6 Kappa (Kappa Coeficient - K). Cach xac dinh hé sé Kappa theo
cong thtc:

(T —E)
- (1-E)

Trong do: ) i . )
T — B0 chinh xac tong thé xac dinh bang ma tran sai so.
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E — dai lugng thé hién sy mong muén (ky vong) phan loai chinh x4c ¢ thé du doan trudc,
nghia 1a E gop phan udc tinh kha ning phén loai chinh xac trong qua trinh phén loai thuc su. Gia
tri E dugc tinh theo tich cua hang va cot bién cua ma tran sai 6, nham wéc tinh s pixel duoc chi
dinh vao tirng Vi tri trong ma tran sai so.

Ngoai ra, ta con c¢6 thé danh gia d6 chinh xac két qua phan loai cua tirng 16p pha mit dat theo
2 chi s6 1a @6 chinh xac ngudi sir dung (User Accuracy - User Acc.) va do chinh xac ban do
(Producer Accuracy - Prod. Acc.)

Bang 4. PG chinh xdc phdn logi anh bang thudt todn Neural Network

Lép phi Hoa mau, lda  Dén cw Pudng Rirng Mit nwéc Tong  User Acc.
Hoa mau, Ita 99 0 0 0 0 99 100

Dan cw 0 104 0 0 0 104 100
Puong 5 0 109 0 0 114 95,61
Rirng 0 0 0 104 0 104 100

Mat nuoc 0 0 0 0 103 103 100

Téng 104 104 109 104 103 524

Prod. Acc. 95,19 100 100 100 100

Overall Accuracy = (519/524) x 100% = 99,0458%
Kappa Coefficient = 0,9881

3.3. Két qud phan logi anh

Két qua tinh toan do chinh x4c thong qua ma tran thong ké dugc thé hién trén bang 4 cho
thiy: voi 149 mau huan luyén, két qua phan loai 16p phu bang phuong phap Neural Network co
do6 chinh xéc cao v6i d chinh xac tong thé 1a 99,0458% va hé sb Kappa dat 0,9881.

Ngoai ra béng phuong phép quan sat truc quan két hop vé6i ban d6 phan loai 16p phu (hinh 3),
¢6 thé thdy rd uu diém cia phuong phap Neural Network. Ddc trung dia hinh cua khu vuc nghién
ctru 1a nai da voi, nti dat nén bao gdm chu yéu 1a tham thuc vat, cu thé 1a rirng chiém da sb dién
tich trén tong dién tich tu nhién toan khu vuc. Két qua nghién ctiu trén hinh 3 cho thiy phén loai
phu hop thuc té, phéan loai trén hinh thé hién cha yéu 1a rimg, c6 xen 13n 1a hé thdng song subi,
dan cu, duong giao thong va hoa mau. Tir ddy c6 thé két luan phuong phap phan loai theo thuat
toan Neural Network dat do chinh xac cao.

4. Két luan

Ban d 16p phu mat dat 1a tai liéu quan trong trong cong tac quan ly tai nguyén va méi truong.
Két qua nghién cttu cho thiy ung dung cong nghé vién tham 1a mot giai phap hitu hiéu trong
phan loai I6p pha mat dit, véi uu diém nhanh, ¢ thé thanh 1ap trén 1 khu vuc rong Ion, dac biét
& ving sau, ving xa, diéu kién di lai kho khin phic tap nhung van dam bao d6 chinh xac. Viéc
phan loai 16p pha st dung tu liéu anh vién thim bang phuong phép phén loai c6 giam sat, theo
thuat todn mang noron nhén tao - Neural Network cung cép lugng thong tin trung thyc, chinh x4c
cao véi do chinh xac tdng thé dat 99,0458% va hé s6 Kappa dat 0,9881. Két qua nghién ctru 13 co
s¢ khoa hoc danh gia hién trang 16p phu ctia khu vuc, phuc vu trong cong tac quan 1y dét dai,
thiét ké, quy hoach sir dung dt.

Tuy nhién, dy chi 1a nghién ctru ban dau, thyc hién phén loai I6p phu mat dat bang mot phuong
phép phan loai. Trong nhimng hudng nghién ctu tiép theo tac gia s& tién hanh phan loai bang nhiéu
phuong phap, va ¢ sy so sanh Iya chon phuong phép tdi uu, cho d6 chinh xac cao nhit.
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BAN BO PHAN LOAI LGP PHO HUYEN CHQ PON

{(Phwong phap phén loai Neural Net)
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Hinh 3. Ban do phdn logi 16p phi huyén Cho Pon
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Loi cam on
Tac gia xin cam on sy tai tro cta truong Pai hoc Khoa hoc — Pai hoc Thai Nguyén qua dé tai:

“Ung dung tu lidu anh vién tham phan loai I6p phii mat dat khu vuc huyén Cho Bon, tinh Bic
Kan”, ma s6: CS2022- TNO06- | 5.
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