Nghién ctiu - Ung dung

NGHIEN CUU UNG DUNG PHUONG PHAP HQC MAY
(MACHINE LEARNING) TRONG PHAN LOAI RUNG NGAP MAN
TREN ANH VIEN THAM SPOT6 VOI KHU VUC THU NGHIEM
TAI TINH CA MAU
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Tom tit:

Cong tac lua chon thudt toan phu hop la mét phan quan trong ciia bdt ky vmg dung phwong phap
may hoc nao va bm Vi ¢6 rdt nhiéu cdc tiéu chi va sy lira chon. Bén canh d‘o sw am hiéu vé diém
manh va diém yéu cia cdc thudt toan trong phiong phdp hoc may la diéu can thiét @é dem lai hiéu
qud cao. Trong pham vi bai bdo nay, nhém nghién tién hanh thir nghiém mét thudt todn cia phwong
phdp hoc mdy (Machine Learning) trong phdn loai rirng ngdp man trén anh vién tham SPOT6 véi
khu vuee thie nghiém tai Tinh Ca Mau. Két qua thwe hién cua nghién cuu da dat dwoc 2 diém méi do
la: vmg dung thanh céng phwong phdp hoc mady (Machine Learning) trong phdn loai anh vién tham,
va phan loai diroc chi tiét theo lodi thuc vt ciia rung ngdp man tai khu viee thue nghiém. Bén canh
do, tac gia da khai thac dwoc kha ndng nhdn dién pattern trén anh vién tham ciia phwong phdp va

qua trinh phan logi anh dwa trén cac mau dwoc lva chon dem lai két qua co do chinh xdc cao.

1. Gi6i thi¢u chung vé phwong phap hoc
may (Machine Learning)

Hoc may cho phép con nguoi hoc dir lidu xac
dinh chinh x4c cac co hdi va tao chién luoc dé
cai thién cac trai nghi€m cua ban than béng cach
sir dung thong tin an trong cac tap dit liéu khong
16. Cong tac lya chon thuét toanphu hop 1a mot
phan quan trong ciia bt ky ng dung phuong
phap may hoc nao va boi vi ¢ rat nhiéu cac tiéu
chi va sy lva chon. Bén canh d6, sy am hiéu vé
diém manh va diém yéu cua cac thuat toan trong
phuong phap hoc may 1a diéu can thiét dé dem
lai hi€u qua cao. Trong pham vi bai bao nay,
nhom nghién ciu tién hanh thu nghiém mat
thuat toan cua phuong phap hoc may (Machine
Learning) trong phan loai ring ngdp méan trén
anh vién tham SPOT6 véi khu vuc thir nghiém
tai tinh Ca Mau.

Nhu da gioi thiéu vé khai niém phan tich chi
tiét vé thuat toan Random Forest (rimg ngiu
nhién) trong s bao 39 thang 3/2019 ctia Tap chi
Khoa hoc Do dac va Ban dé. bay Ia thuat toan
phan 16p thudc tinh dwoc phat trién boi Leo

Breiman tai dai hoc California, Berkeley.
Breiman ciing dong thoi 1a dong tac gia cua
phuong phap CART (Classification and
Regression Trees) dugc danh gia 1a mot trong 10
phuong phap khai pha dit lidu kinh dién.
Random Forest dugc xay dung dua trén 3 thanh
phﬁn chinh la: (1) CART, (2) hoc toan bd, hoi
ddng cac chuyén gia, két hop cac mé hinh, va (3)
téng hop bootstrap (bagging). Hinh 1 duéi day
thé hién phuong phap phan 16p random forest.

Random Forest Simplified

Instance
Random Forest

Class-B Class-B
Majonity-Voting

Fimal-Class
Hinh 1: So d6 biéu dién cac cdy quyét dinh
trong phwong phdp random forest.

(https://analyticsdefined.com/introduction-ran-
dom-forests/)
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Random forest dwoc ing dung phuc vu cac
muc dich phan loai, tinh hoi quy va cac nhiém vu
khac bang cach xay dung nhiéu ciy quyét dinh
(Decision tree) Mot cay quyét dinh 13 mot cach
don gian dé biéu dién mot giao thirc (Protocol)
Noi cach khéc, cay quyét dinh biéu dién mot ké
hoach, tra 161 cau hoi phai [am gi trong mot hoan
canh nhét dinh. M&i Node cua cdy sé la céac
thude tinh, va cadc nhanh la gia tri lya chon cua
thudc tinh do. Br:ing cach di theo céc gia tri thudc
tinh trén cay, cdy quyét dinh sé& cho ta biét gia trj
du doan.

2. Khu vue thye nghiém va dir liéu dau vao
2.1. Khu vue thuc nghiém

Ca Mau 1a mot tinh ven bién ¢ cuc nam
cia Viét Nam, nam trong khu vyc Pong bang
song Ctru Long. Phan 1anh thd dat lién cua tinh
Ca Mau nam trong toa do tir 8°30° - 9°10° vi Bic
va 104°80°- 105°5° kinh Pong. Diém cuc Pong
tai 105°24° kinh D()ng thudc xa Tan Thudn,
huyén Pam Doi. Diém cuc Nam tai 8°33° vi Bic
thudc xa Vién An, huyén Ngoc Hién. Diém cuc
Tay tai 104°43” kinh Pong thudc xa Dét Mili,
huyén Ngoc Hién. Diém cuc Bic tai 9°33” vi Bic
thudc xa Bién Bach, huyén Thoi Binh.

"
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Hinh 2: Pham vi khu vuc thuc nghiém
(http://www.camau.gov.vin/wps/portal/bando)

2.2. Dwr ligu dau vao va cong tdc tien xw ly

anh

Bai bao thuc hién voi dir li€u anh vé tinh

SPOT6 dugc chup tai thoi diém nam 2015. Di
liéu dugc cung cap boi Pai thu Vién tham Qudc
gia, Cuc Vién tham Qudc gia, B6 Tai nguyén va
Moi truong. Anh vé tinh c6 do pha may nho hon
10%, va dugc hiéu chinh buc xa va khi quyén
bang cong cu ATCOR (Atmospheric correction)
trong phan mém PCI Geomatic 2018 (phién ban
dung thtr). Qua trinh tién xir 1y anh gdm 3 budc:
Hiéu chinh burc xa trude dau thu; hiéu chinh birc
xa anh huong may; hi¢u chinh anh huong khi
quyén. Nhom thyc hién nghién ctru tién hanh
cong tac nin chinh hinh hoc va tron anh vé do
phan giai 2.5m. Anh duoc ndn vé hé toa do
WGS84 va hé quy chiéu UTM mui 48. Dé danh
gid do chinh xac cua két qua thyc hién, nhém
thuc hién str dung ban d6 kiém ké rimg tai cung
khu vuc nghién ctru duoc thanh 1ap nam 2015.

3. Phin loai anh v¢ tinh sir dung thuat toan
Random Forest

3.1. Cong tdac phdn loai anh vé tinh

Nhom thyc hién da tién hanh thu thiap mau
gidi doan anh tai khu vuc nghién ctru. Cong tac
thu thap mau duogc tién hanh ca bang phuong
phap thyc dia va trén phan mém Google Earth.
Hé thdng chii giai duge xdy dung thé hién trén
bang 2.

Bdng 1: Hé thong chii gidi dwoc xdy dung

STT Ma Chu giai
1 | RNMG | Ring ngap man giau
2 | RNMTB | Ritng ngdp man trung binh
3 | RNMPH | Rirng ngép mén phuc hoi
4 |DIR Pt tréng, bai cat
5 | MN Mat nuoc
6 |DNN | DatNN,NITS

Trong d0, tap di liéu sau khi giai doan dugc
chia thanh 2 phéan v6i so luong diém va bo tri cac
diém thé hién trén hinh 3.

70% mau duoc su dung mau huéin luyén dé
phan loai (training data)

30% mau con lai dugc su dung mau kiém
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ching két qua phén loai (testing data)

Hinh 3: Phdn bé diém mau dé phan loai va
kiém chimg
Bén canh do, tac gia con tién hanh diéu tra vé
thanh phan loai khu vuc nghién ctru. Theo két
qua cua kiém ké rimg cia BO NN&PTNT vé
kiém ké rumg tinh Cau Mau nam 2015 ¢6 3 loai
rimg ngdp min chinh: loai dudc: chiém trén
93,7%, loai mdm (mam): 5%, hdn giao giira
dude + mdm: 1% va con lai 1a cac loai khéc.
Bdng 2: Thanh phdn lodi cdy ngdp man tai

Tinh Ca Mau
Loai ciy| Dién tich (ha) | Tv 1€%
Dude 42,723 93.7%
Da 276 0.6%
Dira nuéce 134 0.3%
Gia 390 0.1%
Mam 2,409 5.3%
Vet 240 0.1%
Cha la 6 0.0%
Tong 45611

Sau d6, Phuong phap Multiresolution seg-
mentation trén phan mém xu ly anh Ecognition
da dugc su dung de phan doan.

3.2. Phan logi dnh vé tinh sir dung thudt
toan Random Forest

St dung thuat toan Random Forest va dir li¢u
anh SPOT6, nhém thyc hién nghién ciru da xay
dung dugc hién trang ring ngap man khu vyc
thyc nghiém véi cac dbi twong cdy ngdp min
duoc chia ra thanh céc loai nhu: mam, dude, hdn
giao.v.v... Két hop hé thdng chu giai duoc xay
dung tai phan 3.1 cho khu vuc thyc nghiém,
nhom thyc hién da xay dung duoc hién trang trit

lugng ring ngdp man theo loai tai khu vuc Ca
Mau thé hién trén hinh 4.

Hinh 4: Két qua phan logi anh sir dung thudt
toan Random Forest

3.3. Pdanh gia dp chinh xdic két qui phéin
logi dnh

3.3.1. Panh gia dinh tinh

Nham dénh gia d6 chinh xac cta két qua phan
loai anh, tac gia tién hanh so sanh bé'mg mét
thuong vé ranh gidi khu vuc rimg ngap man giita
két qua phan loai anh va ban d6 kiém ké ring
cung thoi ky. Két qua cho thiy, két qua phan loai
anh cho d6 chinh x4c cao hon voi mire d6 chi tiét
vé cac duong ranh gidi khu vyc rimg ngap man
cao. Nguoc lai, nhiéu khu vuc 6 cac duong ranh
gidi khu vuc rimg ngap min trén ban do kiém ké
rung cung thoi ky da bi khai quat hoa cao khi
thanh 13p do d6 phan anh khong chinh xac vi tri
ranh gi6i khu vuc ring ngap min. Két qua so
sanh dugc thé hién trén hinh 5. (Xem hinh 5)

3.3.2. Panh gia dinh luong

Két qua danh gia do chinh xac khi kiém
ching véi 109 diém kiém ching nhu sau: Do
chinh xac téng thé OA dat 83%, trong d6 két qua
phan loai rirng dudc cho d chinh xac cao ca PA
va OA, hdn giao dude, mam co OA chi dat 74%,
trong khi d6 mam c6 PA dat 68 %do van chua
tach dugc cac 16p khac bi 1an vao trong 1 diém
anh. (Xem bdng 3)

Két luan

Nghién ctru c¢6 co s¢ khoa hoc va thuc tién
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Ban db kiém ké ring 2015

Két qua phan loai anh SPOT6 2015

Hinh 5: Minh hoa so sanh danh gié dé chinh xdc giita két qua phdn logi dnh
va ban do kiem ké rung cung thoi ky

Bdng 3: Ma trdn danh gid dg chinh xdc két qua phan loai anh

Haén
Loai Puec| =° | Mim| Téng | PA | UA | OA
dwdc,
Puéc 5 1 58] 90% | 84% | 83%
Hon giao dwérc,
mam 6 29| 79%| 74%
Mam 4 3 22| 68%| 94%
Tong 62 31 16 109

khi da Ung dung thir nghi¢ém thanh cong thuat
toan Random Forest cia phuong phap hoc may
(Machine Learning) trong phan loai anh v¢ tinh.
Két qua thuc hién cia nghién ciru da dat duoc 2
diém méi d6 1a: ung dung thanh cong phuong
phap hoc may (Machine Learning) trong phan
loai anh vién tham, va phan loai duoc chi tiét
theo loai thyc vat cia ring ngap man tai khu vuc
thuc nghiém. Bén canh d6, nhom thyc hién da
khai thac dugc kha nang nhéan dién pattern trén
anh vién tham ctia phuong phép va qué trinh
phan loai anh dya trén cidc mau duoc lya chon
dem lai két qua c6 do chinh xac cao. Nghien cltru
dugc thyc hién va da dat dugc nhing két qua
nhét dinh, tuy nhién nhém nghlen ctru c6 mot s
kién nghi can nghién ctru tiép dé c6 nhimng két
qua c6 dd chinh xac cao hon. Bo6 la: 1). Su dung
anh d6 phan giai cao (anh quang hoc) dé co thé
phan 4nh cau tric, kién tric anh lién quan dén
thanh phan loai ngap min; 2). Két hop cac anh
RADAR dé c6 thé phan anh cau tric dimg cua
rimg ngap min; 3). Str dung cac yéu tb kién trac
anh (image texture) va cic chi sd hinh dang
(shape index) trong phéan loai kiéu rimg; 4).
Thiét ké cdc diém khao sat, OTC dé xdc dinh

loai, cdu trac rimg, trit lugng rimg dé phan loai,
kiém chirng tir anh vé tinh.O
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Summary

Application of Machine Learning methods in SPOT6 image satellite classification with the
study area in the mangrove forest of Ca Mau Province

Pham Minh Hai
Institute of Geodesy and Cartography

The selection of suitable algorithms plays an important rolein any applicationsof machine learn-
ing methods because of their many criteria. Also, the understanding of the strengthen and weakness
of algorithms in machine learning methods is essential to bring high efficiency. Within the scope of
this manuscript, the team conducted an algorithm of Machine Learning methods called Random
Forest in using the SPOT6 remote sensing for the mangrove forest classification with the test area
in Ca Mau Province. The results of the study have achieved two new points: successfully applying
Machine Learning method in remote sensing image classification, and classification of detail species
of mangrove forests in the study area. In addition, the team has exploited the potential of machine
learning methods to identify patterns on remote sensing images based on the selected samples in
order to extract thematic information in high accuracy.Q
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(Tiép theo trang 16)
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Summary
WebGIS application in supervision of management and use of land resources
Nguyen Phi Son, Institute of Geodesy and Cartography

Increasing public participation in the field of public administration has become a world trend. In
land monitoring activities, people’s participation will enhance the efficiency of land management
and use. There are many ways for people to participate in monitoring activities, through which the
Websites function of the geographic information system (WebGIS) will increase the convenience
and quality of information. Not only is WebGIS conducive to raising public awareness about land
law policies, citizens’ rights and obligations towards national assets and resources, but it also con-
tributes to promoting similarities. positive cooperation between public and private rights of citizens.
WebGIS system is built on the basis of ASP.net programming language, spatial database is put into
SQL Server 2016 management system and ct programming language library in ASP.NET environ-
ment is used. to design the website. Based on the Web interface, users can obtain information about
land resources and local land use. The main function of the Web is the information channel for peo-
ple and communities to provide the management agency with initial information on violations in
land management and land use in the locality. The webmaster will receive the information, will syn-
thesize and submit it to the competent authorities for resolution. This is an effective tool to support
the state management of land.

The paper is built based on data and research results of the state level project under the climate
change program 16-20, climate change code.10/16-20.0O
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