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T6MTAT 
Nghien ciiu nay sii dung sii dung anh viln tham PlanetScope co do phan giai khong gian cao (3 met) va ket 
hgp v6i ng6n ngu Ijkp trinh thdng kd R dd phan tich sir bien ddi dat liia giai doan 2016-2019 tai huyen Lap 
Tliach, tinh Vinh Phiic. K t̂ qua giai doan anh vifin tham PlanetScope cho dat Iiia trong khu vuc nghifin ciiu 
cho thay di6n tich d^t liia m6i nSm chi^m khoang tii 23% den 36% tong dien tich tu nhiSn cua huy^n. Tir 
nam 2016 d^n nam 2019, di$n tich dat liia trong vimg nghien ciiu co xu hirong bien dgng giam tir hon 5 
nghin ha nam 2016 xuong khoang 4 nghin ha nam 2019. Dg chinh xac cua thuat toan ning ng&u nhien sii 
dung trong nghidn ciiu nay d^u dat tr&n 90%, trong do vm anh PlanetScope 2016 dat 92%. Ngoai ra, phan 
tich tdm quan trgng cua cac bi^n d6ng gop vio mo hinh cho thay bien can hong ngoai (Near infrared) va 
chi sd thuc vat NDVI co vai tr6 quan trgng nhat trong vi&c du doan phan loai su dung dat diing anh 
PlanetScope. Nghien ciiu nay cho thay anh PlanetScope rat huu ich trong viec du doan d t̂ liia b quy mo 
cap huygn va trinh biy mgt phuong phap moi trong vi6c du doan phan loai dat bang ngon ngu thdng k€ R 
phii hgp v6i nhiing nhi nghidn ciiu khong chuydn v^ GIS hay viSn tham. 
TCr khda: Anh PlanetScope, ddt lua, rungngiu nghidn, ngon nguR 

I.GMI THIEU 

Dti li^u vien thdm da ph6 vk da th6i gian k^t hop 
su dung cac thuat toan may hgc giiip theo doi va lap 
ban do chinh xdc v^ kip thoi v6 su bien doi ve su 
dung dat tren tr^i d^t. Nhi^u nghien cuu da tien hanh 
tren the gioi su dung anh vi6n tham Landsat va 
Sentinel d^ theo doi va thanh lap ban do thay doi 
di6n tich dat lua. McCloy, Smith va Robmson (1987) 
[6], su dung anh vign tham Landsat thanh iSp ban do 
dat lua ff thanh phd New South Wales cua Uc va ket 
qua cho thay d6 chinh xac kha cao. Cf Viet Nam, da 
so cac nghidn cuu dupe thuc hien tr^n anh Landsat 
va thuc hien b dong bang song Me Kong. Kontgis, 
Schneider va Oxdongan (2015) [7] thuc hi$n thanh 
lap ban do dat lua theo thai gian tir nam 2000 den 
2010 su dung anh Landsat. Vo Quang Minh et al. 
(2015) [2], da su dung viln tham MODIS theo doi su 
bien dpng dat lua theo vu tai tinh An Giang, ket qua 
cho thay co su bien d6ng dang ke giOra cac vu lua va 
dien tich giam theo cac nam. Tuy nhi^n, gan nhu 
chua CO ho$c rat it nghien cuu thuc hien theo doi va 
lap ban d6 dat liia/thay d6i su dung dat su dung anh 
vi6n tham do phan giai cao PlanetScope 3 m. Do vay, 
nghien ciiu nay se diing ngu6n dir lieu PlanetScope 
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do phan giai cao de thanh lap ban do d^t liia theo 
thai gian. 

Thanh lap ban do va theo doi thay doi su dung 
dat trong nhung nam gan day su dung cac thuat toan 
may hpc nang cao va tich hop voi cac phan mem 
thdng ke khac nhu ngon ngir lap trinh R. Ngon ngii 
thdng ke R co lpi the ve xu ly dii li6u thdng ke va 
bi^u do/do hoa dep mat va nhieu thuat toan may hpc 
CO sin trong ngon ngii phan m6m nay. Ngon ngir nay 
hien tai ciing h6 trp rat manh xu ly anh viSn tham va 
GIS, hao gdm ca cac thuat toan phan loai va hdi quy 
cho du doan anh. Su ket hgp giua ngon ngu lap trinh 
R va viln tham dp phan giai cao se cimg cap nhieu ca 
hpi cho viec su dung cac thuat toan nang cao va lam 
cho cac nghien cuu co the tai su dung duoc trong 
tuong lai. 

Trong nghien cuu nay, thuat toan rimg ngSu 
nhien (Random Forest) duac su dung de du doan dat 
Ilia su dung anh viln tham do phan giai cao cua 
PlanetScope cho giai doan 4 nam, tir nam 2016 den 
nam 2019, phan tich su thay ddi dat liia ve khong 
gian, thai gian va danh gia do chinh xac ciia thuat 
toan cho vi6c du doan dat lua. Ket qua cua nghien 
ciiu nay co the cung cap nhung thong tin hiiu ich cho 
cac Cff quan quan ly va nha quy hoach dia phirong 
trong viec xay dung quy hoach su dung dat va phat 
h-ien ndng nghifip bdn viing frong hiang lai. 
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2 . DU I B I VA PHUONG PHJtP NGISy CUU 

2.1. Dia di^m nghiln ctiu 
Huyen Lap TTiach, finh Vinh Phiic, mdt huyen 

nam a phia Tay Bac cua tinh Vinh Phiic va nSm a 
phia Dong Bac cua Viet Nam (Hinh 1). Huyen Lap 
ThEich CO dat dai kha mau mo va day manh phat trien 
nong nghiep, dac biet cay liia. Khu virc nghien ciiu 
khoang hon 17 nghin ha va nam trong khu vuc nhiet 
doi can gio miia vdi miia he nong am va miia dong 
lanh. Nhiet do trung binh hang nam khoang 24''C va 
lupng mua trung bmh tir 1400 mm den 1600 mm. 

Hinh 1. Dia di^m nghiSn cihi 

Huyen Lap Thach co dia hinh kha bang phlng a 
khu vuc phia Nam, ddi mii khu vuc phia Bac va Dong 
Bac. cay Ilia va cay trdng nong nghiep khac duoc 
canh tac chu yeu a viing ddng bang va gan cac song, 
sudi trong khi dat rimg tap trung chu yeu mgt sd xa 
thudc phia Tay Bdc cua huy^n. 

Theo nguoi dan dia phuang, cay lua dupe trdng 
2 vu, vu dong-xuan va he-thu. Vu ddng-xuan thuong 
bat d^u vao thang 2, thang 3 va ket thiic vao thang 5, 
t h ^ g 6 hang nam. Day duoc coi la vu liia chinh ciia 
huyen vi ngudn nuoc chu dpng va khi hau tuong ddi 
phu hgp. Vu he-thu thuong bat dau vao thang 7 va 
thu hoach vao thang 10 hang nam. Tuy nhien, vu nay 
CO mpt sd noi khdng the canh tac do canh ddng bi 
ng^p hoac ngudn nuoc thuy lpi khdng chu dpng. 

2.2. Dft l i ^ nghiln cuu 
Nghien ciiu thu thap dii Ueu anh PlanetScope 

b-ong 4 nam: 2016, 2017, 2018, 2019. Du Ueu viln 
tham PlanetScope duoc thu thap va phan phdi thong 
qua Planet va co the tai tai https://www.planeLcom/. 
Tat ca cac biic anh PlanetScope dupe chpn khdng bi 
anh huong boi may va dupe thu thap giiia tiiang 8 va 
thang 10. Giai doan nay dugc chpn vi 02 ly do chinh: 
anh it bi anh huong bdi may va nam trong thdi gian 
vu Ilia he-thu. Du heu viln tham thu thap dugc da 
dugc tien xii \y nhu chuyin ddi anh sang phan xa be 

mat (surface reflectance) va dupe cat theo danh gidi 
huyen Lap Thgch, tinh Vinh Phiie. 

De dao tao md hinh, du Ueu mau la khdng the 
thieu ddi vdi phan loai ed giam sat Trong nghien cuu 
nay da thu thap 300 dilm cho eae loai dat khac nhau 
ngoai thuc dia va 20.000 didm hi anh PlanetScope dp 
phan giai 3 m. Trong tdng sd mki, dat liia la nhidu 
nhat, chilm 30% vi nghien ciiu nay tap tiimg vao 
phan tich va du doan dat liia. Cac dilm nay duoc thu 
thap su dung dinh vi GPS va dupe chuyen doi sang 
he tga dp UTM zone 48 theo vimg Viet Nam, phii 
hap vol he tpa dd ctia anh PlanetScope. Diem miu 
tiiu thap ngoai thue dia diing dao tao va kilm dinh 
md hinh anh nam 2018 va 2019, trong khi dir lieu dao 
tao anh nam 2016 va 2017 dupe chpn can than tii 
chinh anh PlanetScope. 

2.3. Thu4t toan n ^ nghi nhiln (Random 
Forest) vA d^nh gi i dd chinh xic 

Dau vao cua md hinh rimg ngau nhien trong 
nghien cuu nay la eae lop dii heu gdm cd cac lop anh 
phd nhin thay, can hdng ngoai (visible and near 
mfrared bands) va chi sd thuc vat NDVI (Barman et 
al., 1995) [4]. Chi sd tituc vat NDVI dupe tinh nhu 
sau: 

( N I R - R E D ) 
NDVI = i 

(NIR-1-RED) 
Trong dd: NDVI la ehi sd thuc vat; NIR la pho 

hdng ngoai, RED la phd budc song do. 
Thuat toan rimg nglu nhidn la mOt trong nhirng 

phuong phap dugc dimg phd bidn nhat ngay nay vi 
duge phat trien bdi Breiman Leo (2001) [5], Phuong 
phap nay dugc diing duge eho ea bai toan hdi quy va 
bai toan phan loai va thuoc nhdm thuat toan phan 
loai c6 giam sat. Rimg ngiu nhien cho phep xu \y 
lugng Idn bien dau vao, khdng nhay cam vdi du doan 
qua miic (overfittmg) va co kha nang uoc tinh t ^ 
quan trgng eac bien trong md hinh. 

Thuat toan rimg nglu nhidn dugc xay dung dua 
tren cay quylt dinh (decision tree) va tdng hpp nhieu 
eay thi thanh rimg nglu nhien. Mdi eay quylt dinh 
dugc xay dung tren mot phan dir Ueu lay tir du hlu 
ban dau bang phuong phap thay the (bootstrap with 
replacement). Neu xay dung 500 cay quyet dinh thi 
mdi cay se xay dung tren mdt tap du Ueu con lay 
nglu nhidn tir dir Ueu gdc. Sau dd mdi hang dat 
(class) se dugc cac eay quyet dmh bd phieu (votes) 
va loai dat nao dupe da sd philu thi se diipc chgn la 
loai dat cudi cimg. Mdi lan xay dimg c;i> quylt dinh 
tiii khoang 70% dii U^u dupe diing dao tao md hinh va 
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30% cdn lid diing de danh gia md hinh. Kappa 
statistic duge diing lam thdng sd do dp chinh xae 
trong nghidn ciai nay, he sd nay nam trong khoang 
tir 0 ddn 1, voi dp chinh xac thap nhat la 0 va cao nhat 
lai . 

Chi sd Kappa dugc tinh nhu sau: 

Trong do: K la he sd Kappa; r la sd lupng cdt 
h-ong ma tran anh; X̂  la sd lupng pixel quan sat duge 
tai hang i va cot i trdn duong cheo chinh; X,+ la tdng 
pfacel quan sat tai hang i; X ,̂ la tdng pbcel quan sat tai 
cot i; va N la tdng sd pixel quan sat trong ma tran 
anh. 

2.4. Ngdn ngu thdng ke R v i nhdm dat phan logi 
Ngon ngir R la ngdn ngii lap trinh diroc sir dung 

phd biln trong thdng ke hoc va dupe phat trien bdi 2 
nha thdng kd ngudi New Zealand. Ngay nay, ngdn 
ngii R dupe sir dung phd hiln trong ca linh vuc vidn 
tham do su cap nhat Uen tuc eac gdi ham co sSn 
trong Rva ngdn ngir nay hoan toan miln phi. 

Nhdm dat phan loai tir anh ciia nghidn eiiu nay la 
06 loai dat chinh: (1) Dat liia, (2) Dat mau bao gdm 
dat trdng cac loai cay ndng nghiep khac nhu ngd va 
san, (3) Dat mat nuoc, (4) Dat rimg, (5) Dat dudng 
va khai thac gdm dat khai thac niii lam dudng, mat 
bang lam cdng ty va khai thac mo, (6) Dat 6' gdm nha 
ffva cdng trinh xay dung. 

3. KET QUA NGHBU CUU VA THAO LUAN 

3.1. Anh PlanetScope dd phin giai cao 
Anh PlanetScope la anh viln tham cd do phan 

giai cao 3 m ed do bao phu tren toan clu. Mac dii day 
la anh viln tham thuong mai, song cd the sii dung 
miln phi b mpt miic dd nao dd nlu nhu anh duac su 

dung vao muc dich nghidn eiiu hoac mtic dich phi 
thuong mai. 

Hinh 2. Anh viln thim anh tu nhidn (W va anh viln 
thim mau gia (a) 

Ngoai do phan giai khdng gian eao, anh 
PlanetScope cd kha nang bao phu toan bd b l mat trai 
d^t h-ong mgt ngay d 5 dai phd khae nhau (Blue, 
Green, Red, Red-edge va NIR) boi hang loat cac viln 
tham cua Planet. Hinh 2 hien thi anh tu nhidn (ben 
phai) va anh False color (ben trai) dugc chup vao 
thang 9 nam 2019. Hai biic anh nay eho thay khu virc 
vimg niii voi mau sdc dam the hien eay rimg tap 
trung chu ylu b phia Bac cua huyen, trong khi phia 
Nam la vimg ddng bang va mgt sd noi ngap nude. 

3.2. Phan tich thay ddi dat liia tiieo thdi gian 
Ban do phan loai dat timg nam (Hinh 3) va bang 

thdng ke dien tich (Bang 1) dat cho thay vimg 
nghien cihi cd tdng dien tich la 17.232,30 ha. Mdi loai 
dat trong timg nam va giiia cac nam co su thay ddi. 
Cu the, dien tich dat chiem nhilu nhat nam 2016 la 
dat Ilia vdi hon 5 nghin ha, theo sau bdi dat mau vdi 
hon 4 nghin ha. Tuong tu nhu vay, nam 2017 co 
khoang hon 6 nghin ha dat liia va khoang gan 3 
nghin ha dat mau. Dat liia nam 2018 cd dien tich vdi 
han 5 nghin ha va dat mau khoang hon 3 nghin ha. 
Nam 2019 cho thay dien tich dat liia khoang 4 nghin 
ha va dat mau hon 5 nghin ha. 

TT 
1 

2 

3 
4 

5 
6 

Bang 1. Di6n tich timg loai dat theo nam phan loai tir anh vien tham PlanetScope (ha) 
Loai dat 

Dat xay dung/dat niii khai thac 
Dat Ilia 

Dat mau 
Mat nuoc 
Dat do thi/ nha a 
Dat rimg 

Tdng 

NiSm 2016 
513,24 

5.385,97 
4.309,71 

1.377,88 
1.691,27 
3.954,20 

17.232,30 

Nam 2017 

569.53 
6.303.84 
2.709.80 
1.348.98 

955.10 
5.351.35 

17.232.30 

Nam 2018 
382,47 

5.349,78 
3.380,73 
1.618,04 

763,02 
5.744,59 

17.232,30 

Nam 2019 
415,87 

4.003,70 
5.390,81 

1.381,27 
784,34 

5.262,62 

17.232,30 
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f 
Hinh 3. Bin dd phan lo^ d^t tir anh PlanetScope theo 

cic nam 
Dien tich dat liia qua cac nam cd su thay ddi 

dang k l va cd xu hudng giam. Tir ban dd phan hang 
thay ddi dat (Hinh 3) cho thay dien tich dat liia 
chiem didn tich lon nhat vao nam 2017, vdi hon 6 
nghin ha va thu hep xudng khoang 4 nghin ha vao 
nam 2019. Didn tich dat liia dudng nhu khdng thay 
ddi giira nam 2016 va 2018 vdi khoang 5,3 nghin ha. 
Ddi chilu voi sd Ueu thdng ke, kilm ke dat dai huyen 
Lap Thach hi nam 2016 den 2018 [8], dat lua dao 
dgng trong khoang tir 4500 ha - 4400 ha. Dieu nay 
cho thay dien tich du doan tir PlanetScope da phan 
inh tuong ddi chinh xac dien tich thuc t l mac dii 
dien tich anh nam 2018 da du doan qua dien tich 
thuc hon 1000 ha. 

len hon 5 nghm ha vao nam 2019. Ngoai ra, cac lo^ 
dat khac eiing co su bien ddi va ndi bat la dat d va dat 
khai thac/ duong. 

Su phan bd cic loai dat trong viing nghien ciiu 
ciing khac nhau vd dia ly khdng gian. Viing phia Bac 
va Tay Bac eua huyen chu yeu dugc bao phu vdi dat 
rimg. Dang chu y dien tich dat rimg th^p va phan bo 
khdng qua tip trung vao nam 2016. Dieu nay dugc 
eho la do mdt sd rimg trdng din thdi gian khai thac 
din den be mat khdng duge bao phii boi ciy din den 
thuat toin phan loai thanh nhdm dat khac, cu thi cd 
till nhlm lin vdi dat nha b. Dat liia, mat nude va nha 
d chii ylu phin bd b vimg phia Nam cua vimg nghien 
cuu (Hinh 3) do dia hmh bang phang va tilp giap vdi 
thinh phd Vinh Ydn. Dat khai thac/dudng dang do 
dat phan bd d khu vuc trung tam cua viing nghidn 
cuu trong khi dat mau phan bd rai rae theo cic viing 
dat thap va gan viing mat nude khap trong khu virc 
nghien cuu. 

Hinh 4. Hinh inh vl sv khic bi | t quang phd giiia d^t 
miu ed ciy trdng vi khdng cay trdng 

Dat rimg cung ed su thay ddi theo xu huong 
ting. Bang 1 cho ta thay dien tich dat rimg tang hi 
khoang 4 nghin ha vio nim 2016, Idn hon 5 nghin ha 
nim 2019. Mat nude ca ban khdng cd su thay ddi 
nhilu, ngoai trir nam 2018, vdi dien tieh khoang 1,6 
nghin ha. Dat mau giam tir han 4 nghin ha xudng 
cdn khoang 3 nghin ha vao nam 2017 va 2018. tang 

Trong nghien cuu nay, dat b va dat khai 
thac/dudng cd xu hudng giam la dilu cd thi khd xay 
ra. Dieu nay cho thay thuat toin da khdng cho kit 
qua trong viec du doan 02 loai dat niy. Ly do cho viec 
niy cd the la cd mgt sd nam dat mau dugc ngirdi 
ndng dan thu hoach xong vi bd trdng din den gii tri 
phan xa cua quang phd cua loai dat nay tuong tu vdi 
dat xay dung hoac khai thic va lam cho thuat toan bi 
nhlm lin. Hinh 4 cho thay mpt lupng lon dat mau cd 
mau sic quang phd tuong ling vdi dat khai 
thac/dudng vao nim 2017, trong khi dat miu nim 
2019 ciing Vl tri dugc bao phii boi cay mau vi thi 
hien bdi miu dd dam vi dieu niy lim cho thuat toan 
nhlm lin va phan loai chua chinh xic cic loai dat 
niy. 

Hon niia, thuat toin ciing cd han chi nhat dinh 
trong viee phan loai dat mau va dat liia. Cu thi la nam 
2017 vi 2018 dien tich dat mau lai thap hon so vdi 02 
nim cdn lai. Dieu niy cho thay tiiuat toan dinh gia 
thap su phan loai dat miu frong 02 nam nay. Hon nira, 
trong thuc te vi la anh PlanetScope chi co 4 lop phd 
(bands) cho ndn viec phan loai chi hit giira dit mau va 
dat Ilia cimg la mpt khd khan nhat dinh. Vi dat liia va 
dat miu cd thi phan xa mot lugng quang phd tuong 
ddi gidng nhau vi do vay thuat toin bi nhlm lin khi 
phan loai giira 02 loai dit nay. Ngoai ra, khu vuc 
nghien ciiu duoe ghep (moisae) tu 8 den 10 biic anh 
PlanetScope khac nhau ndn vi^c khong cd su ddng 
nhit ve phd vi mau sic co thi xay ra, mic dii cic ky 
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thu^t thdng ke da dugc sii dung dl ghep. Vide nay cd 
till din din nhimg nhlm lin cho thuit toan phln loai 
anh cae nam. 

3.3. Bd chinh xic ciia thu^t toin rimg ngau 
nhidn 

Dp chinh xic cua md hinh rimg nglu nhidn su 
dung trong nghien ciiu nay dupe do thdng qua he sd 
Kappa va do chinh xic tdng thi (Bang 2). Nhin 
chung, do chinh xae chung cho cac anh phin loai la 
b-en 9096 vi he sd Kappa tren 0,9 va cao nhat l i anh 
PlanetScope nam 2017 va 2019; thitp nhat la anh phin 
loai cd do chinh xic nira 2016 vdi -93% vi he sd 
Kappa la 0,91. 

Bing 2. Dd chinh xic phan lo^ anh PlanetScope cho 
cic nam vii, he so Kappa tuong ling 

Chis6 

Dp chinh 
xac (%) 
Kappa 

Nam 
2016 
92,9 

0,91 

Nam 
2017 
98,9 

0,98 

Nam 
2018 
94,8 

0,92 

Nam 
2019 
98,5 

0,97 

Hon nua, so sanh dien tieh dat lua du doan tir 
anh PlanetScope vdi sd Ueu thdng ke, kiem ke dat dai 
huyen Lap Thach giai doan 2016-2018 (dien tich 
thdng ke kiem ke dat lua cda huyen li tir 4500 ha -
4400 ha) cho thIy thuat toan da du doan tuong ddi 
chinh xic dien tich dat liia. Cu thi, dien tich khac 
biet giiia du doin anh vi thuc te cho nim 2016, 2018 
la khoang 700-800 ha, trong khi con sd niy cho nam 
2017 li hon 1000 ha. Dtx doin anh nam 2019 la gin 
nhat vdi sd Ueu Idem ke nim 2018, khac biet chi 400 
ha. Tuy nhidn, edng can chii y ring san xuat liia mdt 
sd noi d huydn Lap Thach phu thude vio ngudn nude 
hd, kdnh va ao ciia ngudi din dia phuong. Mgt sd 
nam khdng han han, nhilu rudng mau cua ngudi dan 
dupe chuyin sang trdng liia. Day cQng cd the la ly do 
dien tich du doan tir inh PlanetScope cao hon so vdi 
sd Udu thdng ke, kilm ke cua dia phuang. Tat nhien 
sai sd cua thuat toin ciing cd the l i mdt trong nhirng 
nguydn nhan. 

Phan tich dd chinh xic cua eac loai dat ndng le 
cung eho thay ring dat d va dat xay dung cd do 
chinh xic thap nhat, khoang gan 70% (Hinh 5). Do 
sai sd cua dat mau va dat liia cung tuong ddi cao, 
khoing dudi 10% so vdi cic loai dat khic. Sai sd 
trung binh cac loai dit la khoang 5% va trong nghien 
cuu niy thuat toin rimg ngiu nhien du doin dn dinh 
vol khoang 100 ciy quylt dinh tra len. Thdng 

thudng, viec chgn ciy quyet dmh l i 500 ciy theo tie 
gia ciia md hinh Random forest Breiman d l xuat, tuy 
nhidn viee chgn sd lugng ciy phu tiiudc vio timg 
nghien cuu vi chay thir md hinh. Trong nghien ciiu 
niy, 200 ciy quyet dinh dugc chpn vi it tinh toin ma 
vin giii dugc miic do dn dinh chinh xic ciia md hinh 
(Hmh 5). 

Anh huong cfly quy^ dinh len d 

-. -.. 

I'" " 

6 chinh xac m 3 hmh 

• -

sa cay Quyet Bmh 

Hinh 5. Sai sd ciia cac nhdm dat md hinh rimg nglu 
nhidn theo ciy quylt dinh 

(D: dat khai thac/dudng; L: dat Ida; M: dat mau; 
N: mat nude; O: nha d; OOB: sai so' trung binh; R: dat 
rung) 

Tam Quan Trong Cua Mdi Bi4n 

Hinh 6. Tim quan trpng cic biln ddng gdp vio md 

hinh phan loai anh PlanetScope 

(Bl: green band, B2: blue band, B3: red band, 

B4: near infared band, ND VI: Normalized vegetation 

index) 

Ngoai viec it nhay cam vdi du doan qui miic 
(overfitting), md hinh rimg nglu nhien cdn cd khi 
ning tinh toan dupe tam quan trpng cua mdi biln vao 
md hinh. Viec niy ri t quan trgng nlu md hinh cd rlt 
nhieu biln va mot sd biln khdng cd ddng gdp cho 
md hinh thi cd till loai bd. Thuat toin rung nglu 
nhidn diing chi sd giam gia fri hung binh Gini d l 
tinh toan tam quan trgng cic bien. Trong nghien ciiu 
niy, lap can hdng ngoai vi NDVI ddng gdp Idn nhat 
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cho md hinh, ti-ong khi Idp dd (red band) ddng gdp it 

nhat eho md hinh (Hinh 6). 

4. KET LUAN 

Didn tich dit lua huydn L ^ Thach chiem khoang 23 
din 36% tdng dien tich tu nhien cua huyen. Tir nam 2016 
din 2019, dien tich dat liia cd su biln dpng khdng 
ddng diu giua eae nim. Anh PlanetScope dp phin 
giai eao rat thich hgp dimg de phin loai dat ndng 
nghidp, cu thi la dat liia. Tliuat toan riing nglu nhidn 
phan loai inh PlanetScope vdi dd chinh xic trdn 90% va 
cd khi ning tinh toan tim quan trgng cua cic bien. Ldp 
NIR va NDVI ddng gdp Idn nhat cho md hinh. Su kit 
hgp giira ngdn ngii lap trinh thdng ke R vi dir Ueu 
viln thim cung cap tiem nang eho viec phin loai va 
du doin chinh xic sir thay ddi sir dung dit trong 
tuong lai. 
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ANALYSIS OF RICE FIELD CHANGES USING TIM&SERIES HIGH SPATIAL RESOLUTION 
PLANETSCOPE DATA AND R PROGRAMMING LANGUAGE 

Ha Van Tuyen, Nguyen Khac Thai Son, 
Nguyen Quang Thi, Nguyen Tlii^ Tinh, Duong Hong ̂ ^et 

Summary 
This study aimed to employ high spatial resolution PlanetScope data to map temporal changes in rice areas 
using R programming language over the period from 2016 to 2019 in Lap Thach distnct, Vinh Phuc 
province. The results of this study showed that the distnct had about 23% to 36% area of rice and 
expenenced some changes. From 2016 to 2019, the denved classified images demonstrated the area of nee 
tended to decrease from more than 5 thousand ba to around 4 thousand ha respectively. The overall 
accuracy of the random forest algonthm in this study was all above 90% with Kappa statistic about 0.9 while 
denved image 2016 had the lowest overall accuracy at 92%. This study also analysed the importance of 
input variables and found that near infrared and NDVI layers contnbuted the most to the model while red 
band played small part in PlanetScope classification. The PlanetScope data and R programming language 
provided potential data and tools for future endeavours in mapping rice fields. 
Keywords: PlanetScope imagery, rice fields, random forest. Rprogramming ianguase 
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