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 GIAI PHAP LUA CHQON PHUONG PHAP TRON ANH
POI VOI ANH VE TINH QUANG HQC PO PHAN GIAI CAO
(WorldView - 2)

ThS. BO THI HOAI
Vién Khoa hoc Po dac va Ban db

Tém tat:

Trén &nh la mot cong nghé két hop céc loai dnh véi nhau dé tao ra mét loai dnh mang
nhiéu théng tin hon dé tdng cuong khd nang phén tich - nhan biét cac dbi tuong trén anh.
Viéc tron &nh vé tinh quang hoc tirc la két hop anh toan séc va énh da phé nhdm tao ra
anh vira c6 d6 phén gidi cao vé phé (mau) nhw dnh da phé lai vira cé do phan gidi cao vé
khéng gian nhw dnh toan séc. Trong ndi dung bai béo, cac tac gia trinh bay két qué nghién
ctru thtr nghiém cac phwong phap tron dir liéu anh vé tinh dé phén giai cao (WorldView -
2) va phén tich céc chi sé danh gia chét luong phé trén énh sau khi tron. Phuong phép trén
anh duoc nghién ctu la: Phuong phap bién déi hé mau IHS céi tién (Modified IHS);
Phuwong phap phén tich thanh phan chinh (PCA- Principal Component Analysis); Phuong
phép nhén énh (Multiplicative); Phuong phép HPF (High Pass Filter); Phuong phap bién

déi Brovey,.
1. Dat van dé

Ky thuat vién tham dwoc st dung dé
nghién ctu cac dbi twong trén bé mat Trai
dat to xa. Tuy nhién, médi mét loai tw liéu
vién tham chi cé thé nghién ciru mot ddi
twong hodc mét vai dac tinh cta dbi twong
trén bé mét Trai dat phu thudc vao dac diém
thu nhan tin hiéu cda bo cdm vé tinh. Bo
cam quang hoc cho phép phan loai I&p pha
dwa vao cac dic trung phd cia cac ddi
twong trén anh. Trén thé gidi va & Viét Nam,
da c6 nhitng nghién ciru vé kha nang tron
anh quang hoc [1], [2]. Cac nghién clru da
thtr nghiém déi véi di liéu &nh Landsat,
Spot 5... v&i cac mire xt&r ly khac nhau. Sau
khi tréon thi phwong phap danh gia chét
lwong ctia anh chl yéu dwa trén phan tich
bang mat. Do do, trong ndi dung bai béo, tac
gia trinh bay két qua nghién ctru thir nghiém
céac chi s6 danh gia chat lwong phd ctia anh
sau khi tron va lya chon phwong phap trén
trén tw liéu vé tinh quang hoc do phan giai
cao.
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2. Phwong phap tron anh quang hoc
2.1. Phwong phap trén anh

Phwong phap trén &nh nham két hop div
liéu ctia nhiéu bd cdm, nhiéu thdi diém hodc
cac théng tin khac nhau dé tao ra moét anh
mé&i mang nhiéu théng tin hon. Muc dich
cua viéc tron anh vé tinh quang hoc la khai
thac dwoc nhiéu théng tin nham tao ra anh
vira c6 d6 phan giai cao vé phd (mau) nhw
anh da phd lai vira c6 dd phan giai cao vé
khéng gian nhw anh toan sac. Trong noi
dung bai bao, tac gid th&r nghiém cac
phwong phap tréon anh nhw phwong phap
chuyén déi hé mau RGB-IHS, phwong phap
chuyén dbi Brovey, phwong phap phan tich
thanh phan chinh (Principal Component
Analysis - PCA) va phwong phap nhan anh
(Multiplicate).

a. Phuong phap chuyén d6i hé mau
RGB-IHS

Ngay chép nhan dang: 17/6/2016
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Anh sé néi chung ciing nhw &nh vé tinh
ndi riéng dwoc thé hién bang hé mau R (d6)
- G (xanh la cay) - B (xanh lam). Khi hién thi
&nh vé tinh mdi kénh anh dwoc gan cho mot
mau nhat dinh. Hé thdng mau R-G-B duwoc
st dung rat rong rai trong dé hoa may tinh
vi sy don gién va dé sir dung clGa né. Tuy
nhién hé théng mau R-G-B c6 nhuwoc diém
la mau hién thi sé phu thudc vao trng thanh
phan, hon ni¥a hé théng nay khéng thé hién
dwoc hét cac sdc mau co thé cé trong tw
nhién

Hé théng mau HIS gém ba thanh phan: |
(Intensity) cwong d6 mau, H (Hue) mau, S
(Saturation) d& bao hoa mau. Uu diém cua
hé théng nay la thanh phan cwong d6 mau
doc lap véi cac thanh phan con lai va thé
hién nhiéu mau trong tw nhién hon hé thdng
RGB

- Cac budc thwe hién nhw sau:

+ Anh t6 hop mau géc RGB chuyén sang
hé mau HIS;
_+ Thay thé thanh phan | - cwong d6 mau
bang kénh anh c6 dé phan giai cao;
+ Chuyén nguoc t6 hop HIS moi vé
RGB.

Theo [4] viéc tinh chuyén GRB - HIS -
GRB duwoc thyc hién theo cong thirc sau:
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Cong thirc chuyén dbi HIS thanh RGB la:

la cac gia tri trung gian

1. I 4
A E) @
‘Nl % |

T2 g

V3 6

Phwong phap chuyén déi hé mau IHS 13
mot trong nhirng phwong phap trén anh co
ban nhét, ban dau duwgc ap dung dé tron
anh da phb do phan giai thap véi anh toan
sac c6 dd phan gidi cao, nham tang cwong
dd phan gidi va mau sac cha anh. Tuy
nhién, hién nay, phwong phap chuyén dbi
hé mau IHS c6 thé ap dung cho anh quang
hoc két hop véi anh SAR.

b. Phuong phép phéan tich thanh phan
chinh - PCA

Day la mét phwong phap st dung tuong
ddi rong rai trong viéc x& ly &nh. Anh vé tinh
la 1ap di¥ liéu da kénh phd dién hinh cé do
twong quan I&n hay cé rat nhidu théng tin
trung lap tr PC1, PC2, PC3 ...[4]. Vi vay, st
dung phwong phap nay véi muc dich:

- Phuong phap PCA dwoc sl dung dé
giam so luvong cac kénh phd ma van gil
dwoc théng tin khdng bi thay doi dang ké;

- Dya trén co s& péc kénh phd gan nhau
c6 doé twong phan rat cao vi vay cac théng
tin 1ap lai rat I&n;

- Dwa trén céac thong sé théng ke.

+ PAau tién chuyén ddi anh da phd do
phan gidi thdp (LRMIs) thanh cac thanh
phan chinh khéng twong quan véi nhau.
Anh thanh phan chinh dau tién cé chwra
théng tin chung cla tat ca cac kénh anh st
dung luc nhap di¥ liéu vao PCA, trong khi do
théng tin phd 1a duy nhéat véi bat civ kénh
nao dwoc anh xa téi cac thanh phan khac
nhau.

+ Sau do cling giéng nhw phuong phap
HIS, thr}mh phan chinh dé}u tién (PC1) dwoc
thay thé bang anh toan sac dé phan giai cao
(HRPIs).

_+ Budc cudi cung la tién hanh chuyén
déi, PCA nguoc tré lai dé cé dwoc anh da
pho d6 phan giadi cao ( HRMls - anh trgn).

Viéc chuyén ddi thwc hién theo céng
thrc sau:
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Trong do: PC1, PC2, PCn la thanh phan
chinh trén cac kénh anh 1,2,...n.

I 1
DNus, - DNys_ 12 gia tri d6 xam & &nh da
phd dd phan giai thap kénh 1,2,...n.

DNy - DNys |3 gia tri d6 xam & anh da
pho d6 phan gidi cao kénh 1,2,...n.

c. Phuong phép bién déi Brovey

Trong phwong phap trdn mau nay cac
kénh anh méi dwoc tao ra thong qua viéc
cong, trtr, nhan, chia cac kénh anh mau véi
anh dod phan gidi cao, sau d6 té6 hop cac
kénh mai lai dé& dat dwoc két qua cubi cung.
C6 rat nhiéu cong thirc khac nhau duwoc
nhiéu tac gia dé& xuét. Mot trong nhirng
phwong phap hiéu qua va phd bién nhét Ia
bién dbi clia Brovey. Phwong phap bién dbi
Brovey st dung thuat toan két hop mau séc
anh véi di¥ liéu phan giai cao dwoc thé hién
theo cdng thirc sau:

DN,
DN.D‘{N
DN, +DN, +...+DN,

DN SfusedMS, =

(6)
Trong do:

DNpy.. .. :Giatridoxam & anh tron
DN, = DN, . Gia tri 46 xam & anh da phd
kénh 1,2,...n

DNp,y, - Gid tri dd xam & anh toan sac

d. Phwrong phap nhén anh (Multiplicative
method)

Phwong phap nhan anh la phwong phap
trén anh két hop hai bo div liéu bang cach
nhan ting pixel trong méi kénh anh k cla
di liéu da phd twong véi pixel anh cta di
liéu toan sac. D& bu dap cho sy ra ting
cwong dd sang, thwe hién can bac hai cla
tap dir liéu két qua. Theo [6] Cong thirc clia
phwong phap nhan anh nhu sau:

Fu o= \/Msm x Pan,,

(7)

Trong do: MSk(,-J) la pixel tai hang i cot |
cta kénh k trén anh da pho; Pan ; la pixel
tai hang i cotj trén anh toan sac.

e. Phuwong phap tron anh HPF

Phwong phap tron anh HPF 1an dau tién
dwoc gi¢i thiéu béi Schowengerdt (1980)
nhw mét phwong phap dé lam tdng dd phan
gidi khéng gian cho d liéu anh Landsat
MSS. Phuwong phap HPF vé co ban bao
gbm bd sung cla céac chi tiét khéng gian
duwoc lay tr anh toan sac dd phan giai cao
PAN vao anh da phd d6 phan giai thap MS.
Théng tin tan sb cao dwoc xac dinh bang
céach loc théng tin trén anh toan séc véi mot
bd loc High Pass, théng qua mét diém anh
trung binh don gian tai mot clra sb. Vi du,
bé loc dwoc str dung theo cong thirc (8).

[
P =g|-1 & -1 (8)
-1 -1 -1
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O dang don gian nhat, ma tran loc High
Pass dwoc xac dinh bdi gia tri “-1” & tat ca
vi tri trte vi tri trung tdm. High Pass la bé loc
tinh trung binh theo ctra sd xung quanh méi
diém anh trén kénh toan sdc. Cac thanh
phan tan sb cao s& dwoc chdng lén hinh
anh toan sac. Ngoai ra, két qua chia cho hai
dé bu dap viéc tang gia tri dd sang. Ky thuat
nay co thé cai thién dé phan giai khong gian
cho di¥ liéu anh t6 hop va kénh anh riéng 18.
Theo [6] cdng thirc xac dinh theo (8):

_MS, +P,,
2

F, 9)

Trong dé: MS,: |Ia Pixel cua kénh trén
anh da phd; Pypge: Anh loc tan sé cao.

2.2. Céc chi s6 ddnh gia chat lwong
pho trén anh sau khi trén

Chét lwong cta anh sau khi trén nhan
duoc tir cac phwong phap trinh bay tai muc
2.1 sé dwoc danh gia dwa trén cac théng tin
vé phd trwdc va sau khi tron. Phwong phap
danh gia chéat lwong phd trén anh sau khi
tron dwgc phan tich théng qua cac phuwong
phap: (1) So sanh chat lwgng bang mét véi
anh trwdc khi trén; (2) Phan tich vao his-
togram; (3) Phan tich cac chi sb danh gia
chét lwong phé. Phwong phap danh gia dwa
vao viéc so sanh chéat lwong bang mat
mang tinh cdm quan, phu thudc vao kién
thire chuyén gia [8]. Phwong phap dwa vao
phan tich histogram dwgc st dung khi trén
anh da phé va anh toan sac do c6 chiéu dai
budc séng c6 dé twong quan Ién gilra cac
kénh [9].

Do d6, cac tac giad dé xuat phwong phap
th&r nghiém danh gia chéat lwong anh sau khi
trén dwa vao céac chi sé danh gia chat lvong
phd. Trong tai liéu nghién cu[3], [9], da dé
xuét s dung cac chi sb thdng ké dé danh
gia chét lwong phd ctia anh sau khi trén bao
gdm chi sb Bias, chi s6 chénh léch Entropy
(H), chi s6 ERGAS (Relative dimensionless
global error in synthesis).

- Theo [3], chi Bias la do léch gilra gia tri
trung binh cta anh goc va anh sau khi tron.
Chat lwong tot nhat sé co gia tri gan bang 0:
MS o — JU5€d, oy _ - fused,, .

MS, MS

mean mearn

Bias =
(10)

Trong d6: MS,ean, fusedqan 18 gia tri
trung binh twong (rng cta anh da phd va
anh trén va dwoc tinh theo céng thirc:

m n

mean = LZ Z X]-j

mn

_J" J'=1'

- STD la d6 léch chuan tinh trén méi kénh
anh va dwoc xac dinh theo céng thirc:

n

1/2
1 2
STD = — > |MS. . —MS
|:n—l§( o m)] (11)

- Theo [8], chi s6 chénh léch
Entropy: Sy khac biét vé entropy trén anh
gbc va trén anh tron

H(x):g p(i)log{p—;iﬂ:—zﬂ: p(i)log, p(i)

il (12)
Trong d6: 1a xac suét xay ra cla gia tri i.

- Theo [8], chi s6 ERGAS (Relative
dimensionless global error in synthesis)
duwoc dé xuat béi Wald (2000) 1a mét chi sb
d&c trwng cho chét lwgng qua trinh trén anh
dwa trén sai sb trung binh chuédn héa cua
mbi kénh trén anh sau khi trén. Tang chi sé
ERGAS dbng nghia v&i sy suy gidm hinh
anh trong qua trinh trén anh. Chi s6 ERGAS
dwoc tinh nhw sau:

n 2 1/2
ERGASZIOO?PZ{RMSE J] (13)

1| n“5\ mean’

Trong do: dh/dl 1a ty sO kich thuoc pixel
clia anh toan sac va anh da pho va N la so
lwgng kénh anh.

RMSE la binh phwong sai s6 dwoc tinh
theo céng thire sau:

RMSE(B,) =bias® (B, )+ STD*(B,) (14)
3. Két qua thir nghiém
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D& liéu th® nghiém dbéi véi anh
WorldView - 2. Dac diém cla tw liéu the
nghiém dwoc thé hién (xem bang 1)

a. Phan tich két qua trén anh bang quan
sét truec tiép

Két qua ther nghiém cac phwong phap
trén anh dwoc thé hién: (xem hinh 1)
(a) Anh gbc da phd trwée khi tron véi td hop
mau (4:3:2);
(b) Anh gbc toan séac;
(c) Anh sau khi trén theo phwong phap PCA
(d) Anh sau khi tron theo phwong phap
nhan anh;
(e) Anh sau khi trén theo phuong phap IHS
cai tién;
(f) Anh sau khi tron theo phwong phap
Brovey;
(9) Anh sau khi trén theo phwong phap HPF.
Téc gid so sanh db thj histogram ctia anh
trwdc va sau khi tron anh theo cac phuwong
phap da trinh bay & trén. (xem hinh 2)
(a) Histogram ctia anh gbc da phd géc;
(b) Histogram cua anh sau khi tron theo
phuong phap PCA;
(c) Histogram cta anh sau khi tron theo
phwong phap nhan anh;
(d) Histogram cua anh sau khi tron theo
phuwong phap Brovey;
(e) Histogram cua anh sau khi tron theo
phuwong phap IHS céi tién;
(f) Anh sau khi trén theo phuwong phap HPF.
Trong (hinh 2-d) ta thay phuong phap
Brovey sau khi tron 1a rat nhé (xap xi bang
0). Do vay khi phan tich Histogram khéng
thé hién db thj 1én duoc.

c. Phén tich dva trén cac chi s6 dénh gia
chat liong phb

Chét lwong phd cha cac phwong phap
trén anh so v&i anh gbc dwoc thé hién qua
bang (xem bang 2)

Qua két qua thé hién trong (hinh 1), (hinh
2) va (bang 2), ta thdy phwong phap trén
anh theo phwong phap phwong phap IHS

cai tién cho két qua tét nhat véi cac chi sb
danh gia chét lwong phé tét hon so véi cac
phwong phap khac. Phuwong phap chuyén
dbi hé mau HIS cai tién cho hinh anh mau
sac twong ty nhw anh goc. Do thi histogram
cla phucrng phap chuyén dbi hé mau HIS
cai tién co dang twong quan voi do6 th|
Histogram clia anh goc Dac biét chi sb
ERGAS clia phwong phap chuyén déi hé
mau HIS cai tién & nhé nhat 1a 8.0397,
chénh léch vé gia tri Bias la 0.6541, chi sb
chénh léch Entropy 0.1476. Phuwong phap
nhan anh Multiplicative cho chat lwong phd
kém nhat v&i gia tri ERGAS 13 25328.7

4. Két luan

Phuwong phap tron dir liéu anh déng vai
trd quan trong trong cac (rng dung vién
tham, do cé thé cung cap nhiéu théng tin
hon khi phan tich riéng tirng dang tw liéu.
Qua két qua phan tich quan sat tryc tiép va
thdng qua cac chi s6 danh gia chéat lwong
phd trén anh sau khi tron, tac gia lwa chon
phwong phap trdn anh theo phwong phap
chuyén d6i hé mau HIS cai tién. Cac chi sb
danh gia chéat lwong twong quan trén anh
sau trén anh cling chi ré6 phwong phap
chuyén déi hé mau HIS cai tién cho két qua
t6t nhat.O
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Bang 1: Téng hop di ligu thir nghiém

Gi, ngay chup 010h38'/7/07/2010

Mcrc @6 pha may | ~0%

Diéu kién thoi tiét | Nang manh, tao béng dbi tuong ro

Tién trwc anh - OrthoReady
Mcrc do xtr ly | Standard, mirc d6 2A da duwoc
hiéu chinh blrc xa

Kénh toan s&c: 0.46m
Kénh da phd: 1.84m

Khuon dang anh | GEOTIFF khdng nén, 11 Bit

Hé toa dd tam thoi| “RPC” Geographic Lat/Lon ~-WGS84 Hinh 1: Két qué cac phU’O’ng phép trén anh

D0 lon ctia canh S6 hang: 34418
(a) (¢)
(d) ®

anh toan sac | S6 cot: 25960
(b)
Hinh 2: Phén tich db thi Histogram ctia céc phuong phép trén énh

Do phan giai

anh da phd S6 cot: 6295

Bang 2: Chi sb6 danh gié chét luong phd
cla cac phwong phap trén anh

Phwong phap| Bias H (x) ERGAS
PCA 1.0127 | 0.0053 | 21.1194
Multiplicative | 341.408 | 0.0040 | 25328.7
Modif HIS | 0.6541 | 0.1476 | 8.0397
HPF 0.3922 | 0.1970 | 9.2486
Brovey 55.3270 | 0.0056 | 1153.3

Do Ién clia canh | S6 hang:8820
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