Nghién citu
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Tom tit:

Léi kénh anh trong quda trinh thu nhdn anh vién tham xay ra thiong xuyén va lam can tro sie phat
trién ciia cong tdc g dung anh vién tham. Tuy nhién, chat lwong thu nhdn dir liéu anh chup con
{6n tai mét sé van d@é dan aén hién tuong 16i kénh anh, soc kénh anh, mat kénh anh khién anh thu
diege khong thé thé hién dwoc tong hop da phé ba kénh RED-GREEN-BLUE (RGB). Trong nghién
cieu ndy, nhém nghién ciru da phat trién mét gidi phdp khéi phuc kénh anh cia anh vién tham dia
vao twong quan giita cac kénh con lai. Nhom tdc gia sw dung ngon ngit lap trinh Python, trong do
6 tng dung thudt toan hoi quy “Backward Elimination” dé tinh todn, phdn tich, va xi Iy dit liéu.

1. Gi6i thiéu chung

Dit liéu anh vién tham d3 dan tré nén phd
bién va dugc phat trién nhiéu tng dung thyc té
phuc vu phat trién kinh té xa hoi. Nguon dir liéu
anh nay ngay cang da dang tir v€ tinh, may bay
dén cac thiét bi bay khong ngudi 1ai. Tuy nhién,
chét lwong thu nhan dit li€u anh chup con tdn tai
mot s6 van dé& dan dén hién tuong 161 kénh anh,
soc kénh anh, mat kénh anh khién anh thu duoc
khong thé thé hién duoc tong hop da phd ba
kénh RED-GREEN-BLUE (RGB).

Hinh 1: Anh vé tinh bi 16i soc kénh

Muc dich ctia nghién ciru nay phat trién mot
giai phap khoi phuc kénh anh ctia anh vién tham
dua vao tuong quan gitra cac kénh con lai. Nhém
tac gid str dung ngon ngir 1ap trinh Python, trong
d6 c6 tng dung thuat toan hoc may (Machine
Learning - ML) dé tinh toan, phén tich, va xir ly
dir ligu.

2. Co sé khoa hoc ctia phwong phap tai tao

kénh anh

Anh sir dung trong bao céo nay la anh may
bay c6 do phan giai cao (30cm), voi thong sb
budc séng nhu sau: BLUE (420-560pum),
GREEN (480-620um), RED (580-700pm), NIR
(680-980um). Trong pham vi bai bao nay, nhém
nghién ctru gia thuyét tai tao lai kénh GREEN
trén anh xtr 1y bi 16i kénh. Phuong phap tai tao
kénh anh dugc thuc hién dua vao cach tiép can
xac dinh twong quan gitta cac kénh anh NIR,
RED, GREEN, BLUE cua anh truéc khi bi
16i/mét kénh, sau d6 tim hé sé twong quan gitta
kénh GREEN vdi cac kénh con lai.

Gia thiét co mbi tuong quan giita cac kénh
anh theo cong thirc duoi day:
G =0 + B1 +NIR + 2 » RED + 83 + BLUE (¥)

Dé xé4c dinh hé s twong quan cho timg kénh
trén nhom tac gia st dung ngdn nglr 1ap trinh
Python tng dung phuong phap ML thong qua
thuat toan hoi quy “Backward Elimination” dé
phan tich tinh toan twong quan gitra cac kénh anh
dé tao ra kénh Green gan giéng tu nhién nhat.
Backward Elimination 12 mot trong nhiing
phuong phap dé xay dung mé hinh ML, n6 duoc
sir dung dé loai bo bién doc 1ap khong co y nghia
va gdy anh huong toi bién phu thudc hay két qua
du bao. Quy trinh gdm nhing budc dudi day [1].

Ngay nhén bai: 05/07/2020, ngay chuyén phan bién: 09/07/2020, ngay chép nhén phan bién: 15/07/2020, ngay chip nhan dang: 18/07/2020

TAP CHi KHOA HOC DO DAC VA BAN PO SO 45-9/2020 1



Nghién citu

Select a significance level (P-value). Usually
Significance level = 5%, or
P-vakie = 0,05
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Remave the predictor
Fit the mode! with the remaining predictors.

Donet 1 .

Hinh 2: Quy trinh cua phuong phap Backward
elimination

Budc 1: Lua chon p-value (Significance
level). Trong thong ké, p-value 13 xac suat thu
duoc tir viéc quan sat két qua thir nghiém, véi
gia sir gia thuyét “Null hypothesis” 1a dung. Gia
tri cua p-value trong khoang tur 0-1, gia tri nay
cang nho thi cang co6 co so dé loai bo “Null
hypothesis”. Gia tri nay thong thuong duoc lya
chon 1a 0.05.

“Null hypothesis” dé cap trong bai bao nay la
“Khéng ton tai mbi twong quan giita cac kénh
NIR, RED, GREEN, BLUE dugc mé ta theo
cong thirc (*) gia thiét & trén

Budc 2: Diéu chinh mé hinh ML phu hop véi
céc bién doc 1ap hay cac yéu td du doan. Cu thé
& day 1 03 bién NIR, RED va BLUE.

Bude 3: Xac dinh cac bién doc lép/yéu td du
doan cé gia tri p-value cao nhat, néu:

- p-value > 0.05: lam tiép budc 4.

- p-value < 0.05: Mb hinh sin sang sir dung.

Budc 4: Loai bo bién doc lap/yéu t6 du doan
do6 va tieép tuc chay voi cac bién con lai.

Duo¢i day 1a minh hoa phan tich twong quan
gitta cac kénh anh cho 02 anh mau dai dién dic
trung cho khu vyc thanh phd chiém chu dao va
khu vuc c6 thyuc phu. (Xem hinh 3, 4)

Anh mau khu vie thanh phé

Anh mau khu vire ¢é thie phi

Hinh 3: Anh t6 hop mau thit RED-GEEN-
BLUE khu viec nghién ciru

Hinh 4: Anh t6 hop mau thdt khu viee nghién
ciru khi bi thieu kéenh GREEN
Nhom nghién ctru tién hanh xay dung biéu d6
tuong quan gilra cac kénh anh bang cach st dung
biéu d6 Heatmap. (Xem hinh 5)

Biéu d6 twong quan gitra cdc kénh
cua anh chup khu vire thanh pho

Biéu do tuong quan gitta cdc kénh
cua anh chup khu vire cé thue phu

Hinh 5: Biéu do twong quan giita cdc kénh ciia
anh chup trén biéu do Heatmap

Tir biéu dd trén, c6 thé thay rd rang c6 mdi
twong quan gitta cac kénh anh, dac biét ti I¢
twong quan gitta 03 kénh RED, GREEN, BLUE
1a tuong dbi cao, trén 75% nén hoan toan c6 thé
tiép tuc chay mé hinh dé xéac dinh hé s6 tuong
quan. Két qua minh hoa nhu hinh duéi day. (Xem
hinh 6)

Céc két qua déu chi ra gid tri P-value < 0.05,
didu d6 c6 nghia rang rd rang c6 mdi twong quan
gitta cac kénh NIR, RED, BLUE voéi kénh
GREEN. Két qua chay mé hinh cho thy vé6i anh
¢6 thanh phd c6 d6 chinh xac 96.4% con anh
chtra thuc phu 1a 98.4% va cac hé sé duoc tinh
ra cho:

- Anh c6 thanh phd lan luot 1a

[0 = 1.1390, 1 = 0.0635, f2 = 0.1849, 3 = 0.7354
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Két qua xdc dinh hé s0 trong quan gitta
cdc kénh cia anh chyp khu vire thanh pho

Kanras LEaL]
Két qua xdc dinh hé =0 twong quan gilta
cac kénh ctua anh chup khu vuc c6 thue
phu

Hinh 6: Két qua xdc dinh hé so twong quan giita cdc kénh anh ciia anh thwc nghiém

- Anh ¢6 thyc phu lan luot 13

B0 = —4.3138, f1 = 0.1297, 2 = 0.3832, 33 = 0.5267

Sau khi phén tich va thir nghiém cho cac anh
thir nghém, nhom nghién ctru dé xuit cong thirc
tai tao anh GREEN cho phuong phap nay nhu
sau:

G =2.8815 + 0.0555*NIR + 0.2048*RED +
+0.7284*BLUE

3. Két qua tinh toan tii tao kénh &nh

GREEN ciia nghién ciru

Két qua cho thdy phuong phap xac dinh hé sb
tuong quan dé tai tao kénh GREEN c¢6 histogram
v6i do twong quan cao vai histogram gbe. Do do,
anh tao ra c6 mau xanh GREEN tuong ddi tét,
dac biét rat tot véi khu vuc ma thyc vat chiém
chu dao nhu ving c6 rimg, dit trong ciy nong
nghiép.

ot g Yar Simadatnd Ginan Bund

Histogram cia kénh am‘GREEN goc Histogram cﬁa‘kénh anh GREEN tai tao
Hinh 7: So sanh tin hiéu anh trén biéu do
Histogram kénh anh GREEN goc va kénh anh
GREEN tai tao

Két qua thur nghiém cho thdy kénh phd
GREEN méi dap ung duoc nhu ciu hién thi
trong t6 hop mau da phd kénh RED-GREEN-
BLUE véi khu vuc thir nghiém.

Hinh 8: Anh khu viee thanh phé 16 hop madu
that RED-GREN-BLUE trweéc va sau khi tai tao
kénh GREEN

Hinh 9: Anh khu vue ¢é thwe phii té6 hop mau
that RED-GREN-BLUE trwoc va sau khi tai tao
kénh GREEN

4. Két luan

Cac van d¢ lién quan dén 15i kénh anh trong
qua trinh thu nhan anh vién tham xay ra thuong
xuyén va lam can tro sy phat trién cua cong tac
mg dung anh vién tham. Trong nghién ciru nay,
nhom nghién ctru di phat trién mot giai phap
khoi phuc kénh 4nh ctia anh vién tham dwa vao
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tuong quan gitta cac kénh con lai. Nhom tac gia
st dung ngdn ngit 1ap trinh Python, trong do co
tmg dung thuat toan hoc may dé tinh toan, phan
tich, va xtr 1y dit liéu. Viéc phat trién cong thirc
tai tao anh GREEN trén anh c6 tinh khoa hoc va
thuc tién cao. Trong cac nghién ciru trong tuong
lai, nhom nghién ctru tiép tuc tng dung cong
thtrc nay cho cac khu vuc chup anh khac nhau tir
rimg nui, dong bang dén thanh phd dé dam bao
yéu cau khai thac thong tin ciing nhu cong tac
phan tich va gidi doan anh v¢ tinh, may bay ciling
nhu anh may bay khong nguoi 1ai.O
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Applying machine learning to restore spectral band loss in satellite image

Pham Minh Hai, Vietnam Intitude of Geodesy and Cartography

Nguyen Ngoc Quang, National Remote Sensing Department

Problems occur regularly in spectral band of satellite image due to the satellite image acquisition

process. The quality of the image acquisition process still has a number of problems such as stripes

in spectral bands and image channel loss, which result in images do not have enough 3 basic spec-
tral bands: the RED-GREEN-BLUE (RGB). The objective of this study is to develop an approach
to restore the satellite image bands using the correlation between the error band with the remaining

ones. The Python programming in which “Backward Elimination” regression algorithm was used to

calculate, analyze, and process data.Q
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