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T O M TAT 

Nham nang cao hieu qua ttong viec sii dimg anb ve tinb, nghien ciiu nay da sii dung cac thuat toan 
Cosine, Minnaert, C-conection, va Semi- empirical de tbii nghiem hieu qua ciia viec hi$u cbinb anh 
hudng dia hinb den anh ve tinb. Md hinh quy tuy6n tinh dupc su dung di danh gia mdi tuong quan giira 
anb tmdc va sau bieu cbinb vdi dp ddc ciia dia hinh. Kit qua cho thdy trong tmdng hop nay 2 phuong 
phap C-coirection va Minnaert the hien ket qua qua tdt nhit vdi he sd tuong quan nhd nhit. 

Tif khda: Anh vi tinh, hiiu qua. hiiu chinh 

I . D A T V A N D E 

O vimg ddi ddc, dia binh tbudng lam anh 
hudng den quang phd ciia be m^t. Sudn mii ve 
phia budng mat ttdi thudng nban dupc bdc xa Idn 
ban va the hipn sang ban so vdi sudn mii kbuit mat 
ttdi. Su cbieu sang khong cbi bi anb budng bdi dia 
hinh ma ty ttpng anb sang phan x^ vi \% tinh ciing 
thay ddi bdi vi tri hinh bpc cua mat ttdi, myc tieu 
va tim nbin (Coby, 1991; Wen, 2008). Cd nhiiu 
anh hudng gay ra biin doi dia binh d vung mii bao 
gdm bdng khuat, dp ddc, budng phoi, anh sang 
pban x^ ximg quanh va s\r di cbuy6n cua cac diim 
anh ve tinh, dac biet la ddi vdi anh cd dp pban giai 
cao. Tbuc te cd nhieu anh ve tinh bi anh budng bdi 
chinh he thdng cua nd va mdi tnrdng nhu dp meo 
md vi binh hpe hogc vi thay ddi dia hinb. Vi vay 
qud trinb bi$u cbinb anb hudng ciia dja hinb cd the 
rit quan ttpng ttong khu vuc dia hinh go ghe, va la 
mpt budc chuan bi cho viec danh gid dinb lupng 
anb ve tinh da pbd. 

Cd mpt sd phuang phap da dupc sii dung nham 
cai thien chit lupngciia vi6c su dyng anb v? tinb 
ttong quan ly riing. tuy vay viec bieu chinh anh 
hudng cua dja hinb ddi vdi anh ve tmh ttong nudc 
gin nbu it dupc de cdp din. Mpt ttong nhihig 
nguyen nhdn dnh hudng den dp cbinh xdc ciia viec 
thu nhdn thdng tin tham phii tii anh ve tinb la su 
khdng ddng nhdt ve bi mat ciia dia binb.Trong khi 
dd rung cdn lai ciia Viet Nam hien nay chu yiu la d 
cdc vung cd dp ddc cao va day Id nguyen nhan lam 
anh hudng din tinh khdng ddng nhdt kbi tbu nhdn 
dQ Ueu bi mat tu ve tinb. Kit qua la pban xa pbd 
ciia ddi tupng gidng nhau nbung phan bd d cac dp 
doc kbac nhau se ldm cho dac trung phd dupc thu 
nban tten anb kbac nhau. Vi vay tmdc khi su dung 
can cd bi^u cbinb de chuan hda anb nham giam 
bdt anb budng ciia dia binh la can tbiet. Ngbien 

ciiu nay nham sii dung mpt sd phucmg phap bieu 
cbinb anb hudng ciia dia hinb de ndng cao bieu 
qua Sli dung anh ve tinh ttong cac iing dung lien 
quan den quan ly tai nguyen ning. 

Nghien cuu duac tbuc hien tai khu vuc rung 
la rpng tbudng xanh d huyen Tuy Diic, tinb Dak 
Ndng. Kbu v\rc nghien ciiu nim d vT dp bic tii 
11»59' din 12016' vd kinh dO ddng tir 107n3' din 
107*^8' vdi dipn ticb khoang 500km2 (20x25km). 
Rung la rpng thudng xanh nhiet ddi chiem uu 
the d kbu vuc nay, tuy nhien da qua tae ddng ciia 
con ngudi d cdc cdp dp khac nhau, binb tbanh cac 
trang thai tr& lupng gd khac biet. 
2. PHU'ONG PHAP NGHIEN ClTU 

2.1. Dif Ueu vdphdn mem 

Dli lieu Uen quan dupc thu thap ttong nghien 
ciiu nay bao gdm: Ban dd dia hJnli ty le 1:10.000; 
Anb ve tinh SPOT 5 tbu nam 2012 da dupc xii ly 
ortborectification va hieu chinh hinh hpe. Ban dd 
dia hinb dupc sii dung di xay dung md binb hinh 
sd dp cao DEM (Digital Elevation Number) vdi dp 
phdn giai 1 Ox 10m. 

Phan mem cbu yeu dupc sii dung ttong ngbien 
ciiu nay la phan mem Erdas Image 9. t. 

2.2. Cdc phuffng phdp hiiu chinh dia hinh 

Thuat ngu: hieu chinh dia hinb hay chuin bda 
dia binh la de cdp den su bii dap su kbac biet v£ dp 
chdi quang pbd gay ra bdi sir khac bipt dia hinh 
Anh hudng ndy gay nen su kbac biet cao ttong 
gia tri dp sang dii Id cung Ioai thuc vSt ching ban 
nhiing vung thuc vat bi bdng kbuit gia tri dp sang 
thap ban la nhiing viing dupc mat ttdi chiiu sang. 
Vl vay qua trinb bieu cbinb dia hinb rit quan 
trpng ddi vdi nhtmg viing cd dia bmh gd ghi. Vi?c 
bieu chinh dia hinh da dupc tbuc bien bdi mpt s6 
tae gia nbu Duguay va LeDrew (1992), Meyer 
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(1993), Thomson va Jones (1990), Tokola va cdng 
su(2001). 

Mpt sd phuong phap dupc nbieu tdc gid quan 
tam de chuan hda dia hinh nhu phuong phap 
dua vao chi sd anb NDVI, cac phuong phdp 
thuc nghiem va ban tbuc nghiem nbu bieu cbinb 
Cosine, Minnaert, C-corection. Tuy nhien cac kit 
qua cung rat kbac nhau tiiy thupc vao Ioai bp cam 
va kbu vuc ngbien ciiu. Ngbien ciiu ciia Jones va 
cdng su (1988) da gid dinh be mat Lambertian la 
bi mat hoan bdo tuc la cd dp chdi sang nbu nhau 
d moi hudng, do vay cd nhirng nd luc de bieu 
chinh su khac biet ve dp chieu sang cua cac hudng 
cua b6 mat thyc te ve be mat Lambertian. Vdi gia 
dinh nay nbieu ngbien ciiu da sii dung cdng thiic 
Cosine la cdng thiic duoc de xuit bdi Teillet va 
cpng su (1982). Theo dd cac tdc gia da dua tten 
mpt dinh luat vdt ly vdi gia dinb rang dac tinh phan 
chieu tten be mat ly tudng Lambertian la mat bing 
phang khdng bj Idi ldm va bd qua sy hien di6n cua 
bdu khi quyen. Hp da xay dung cdng thiic nbu sau: 

L =L- (1) 

De cd the xay dung dupc md hinb Cosine can 
phai tien hdnh xac dinh cac gia tri cosi 

Vdi Cosi = cose*cosz + sine*sinz*cos(A -A) 
(2) 

Trong do: 

Ln = gid tti dp sang tren mat phang ngang bang 
phing 

L = gid tri dp sang tren mat dia hinh ldi ldm 

i : gdc tdi ciia mat ttdi 

e : gdc tiiien dinh (e = 90" - gdc phuong vi mat 
ttdi) 

z : gdc thien dinh den be mat chuan (mat bing 
phing) 

Aj,: gdc phuang vi 

A :̂ hudng phoi cua dia hinh (tinh bing dp) 

Mac dli gia dinh nay Id don gian va thugn tien 
ttong viec chuan hda dia hinh, tuy vay cung cd 
nhirng vdn de ndy sinh ddi vdi anh da dupc hieu 
chinh. Khi hieu cbinh dia hinh vdi cdng thurc 
cosine mpt sd tdc gia da cho thiy anb hieu chinh 
cd khuynh hudng vupt qua su chieu sang (over-
corrected), gia tti phd ciia nhiing viing ddc d mat 
khuat mat ttdi tbudng sang ban vdi hudng ngupe 
Iai (hudng phoi) (David va cdng sy, 2003; Duguay 
va LeDrew, 1992; Meyer va cdng su, 2003). 

Nhu tten da de cdp mac du gid dinh Lamberian 
la don gidn va thuan tien nhung kbdng tbuc ti vi 
hau hit dia hinb Id mat gd gbi kbdng bing phing, 
do v^y y urdng vi bi mat khdng phai la Lamberian 

da dupc de cap. Y tudng nay lien quan din su phan 
bd chieu sang 2 chieu md ta sy khac biet dp chdi 
tten moi vung lien quan den gdc chiiu va tmdng 
nbin ciia bd cam (Leprieiu va cpng su, 1988; 
Sandmeier va Itten, 1997). Phuong phap ndy chii 
yeu la dua vao y tudng ciia Miimaert (1941) va 
ciing dupc gpi la phuong phap Mirmaert. 

Minnaert duac tbiet ke de gidi quyit cac 
vdn de ma Cosin chi ap dung d be mat ly tudng 
Lambertian ma khdng dp dung cbo hau bet cac bi 
mat tu nhi8n. Md hinh dupc bieu dien bang cdng 
thlic (3) dudi day 

" co^ i CO 

Trong dd: 

(3) 

L^ = gia tri dp sang tren mat pbang ngang bang 
pbang 

L = gia tri dd sdng tten mat dia hinh ddc 

e = gdc thien dinh (e = 90 - gdc phuong vi m|t 
ttdi) 

i = gdc nghieng cua mat ttdi 

k = Gia hi ciia hang sd Mirmaert nam giOra 0 
va 1 

De cd the chay dupc md hinh Minnaert can 
phdi xac dinh he sd k. Phuong trinb (3) cd thi viit 
lai nbu sau: 

Lcose = Ln cos'^icos'^e (4) 

k = he sd Minnaert 

Gia tti tham sd k nam ttong khoang tit 0 din 
1. Anh budng se ttd nen yiu dan khi k cang nhd, 
ndi each khac cac gia tri k cang thdp gid trj mau 
se tang len vd se gay nen hien tupng bieu chinh 
qua muc (overcorrection) khi gdc tdi ddn tien gan 
90". Neu k=l till cdng thiic nbu md td cua bi mat 
Lambertian. De sii dung dupc moi quan he ndy 
cdng thlic tten (4) can dupc tuyin tinh hda (Smith 
va cdng su, 1980; Jones va cdng su, 1988; Colby, 
1991). 

De dan gian ttong tinb toan, tuyen ti'nh hda 
phuong ttinh (2.4) ttd thdnb: 

log (L cose) = log Ln + k log (cosi cose)(5) 

Gia tri ciia k cdn cd the dupc tinh bang each sii 
dung phuang trinb tuyin tinh 

y = ax + b (6) 

Trong do 

X = log (cos i cos e) 

a = k 

b = log Ln 

y = log (Lcose) 

Sau kbi xac dinb dupc tham sd k, md hinb dupc 
dua vi nguyen dang ciia nd nbu cdng tiiiic sau : 
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Ln = 
o^ico^e (7) 

L cose = Ln cos^i cos^e (8) 
TLT gia tri k hay a tien hanh chay md binh 

Minnaert se cd anh da dupc bieu cbinb dia hinb 
bang md binb Minnaert. 

Sau kbi kiem tta tten anh Teiller va cpng su 
(1982) da chiing minh gia tri dp sang tren mat 
phang va gdc chieu mat ttdi cd mdi quan he dudng 
thing theo cdng tbiic sau: 

L = a + bcosi (9) 
Vd tham sd C cd mdi quan he vdi dp ddc va 

budc nhay cua dudng hdi quy: 

C dupc xay dung ttong md hinh cosine nhu 
sau: 

COSB+C 

L. = L^;;:;F (10) 

Trong do: 

C = tham sd hieu chinh 
a = chieu hudng ciia dudng bdi quy 
b = budc nhay ciia dudng bdi quy 
Ln = gia tri dp sang tren mat pbang ngang bang 

phang 
L = gia tri dp sang tten mat dia hinh ddc 
e = gdc tbien dinb (e = 90° - gdc phuang vi 

mat ttdi) 
i = gdc nghieng cua mat ttdi 
Phuong phap Semi empirical dupc sii dung 

ttong nghien ciiu nay la mdt ttong nhung phuang 
phap ban thuc nghiem. Phuang phap nay da dupc 
McDonald va cpng su (2000) sii dung bang each 
dua them tham sd k vao md hinh C-correction cua 
Teillet va cpng su (1982). Liic nay tham sd C cd 
tdc dyng nhu mot ddi tupng phu de ngan chan su 
dieu cbinb qua miic cd the thudng xay ra kbi sii 
dung mpt be mat ly tudng Lambertian (la be mat 
bing phing) nhu ttong each tiep can hidu cbinb 
Cosine vd be sd k cua phuang phap Minnaert ciing 
duoc dua vao de ttdnb viec hieu chinh qua miic 
(overcorrection) lam Ida anh thudng gap d phuong 
phdp Cosine. Md hinh Semi emperical duoc the 
hi?n trong cdng thiic dudi day: 

L. = I - ^ l ^ (11) 
Ngbien ciiu nay da sii dung ca 4 phuong phdp 

tren di tim lua ebon phuang phap toi uu ttong 
hieu cbinh dia hinh ddi vdi anh SPOT 5. 
2.3. Phdn tich hieu qud cua viic hieu chinh mo 
hinh 

Tren anh tmdc va sau bieu cbinb, mdt sd vimg 
dai dien cho vung dp ddc dupc trich ra de phan 
tich mdi quan be giiia gia tri dp sang cua cbiing 
vdi gdc nghieng ciia mat ttdi (cosi). De khach 
quan hon ttong viec danh gia. nghien ciiu nay 
da lay mau tten 4 khu vuc vdi dac diem dia hinb 
kbac nhau nhir saurViing 1: Ddc cao chieu dai ddc 
ngin. Vung 2: Ddc cao va dai, Vung 3: Ddc thap 
ngan nhdt, Vung 4: Ddc thap va ddi nhit. 

Mdl quan he dupc ddnh gia dua tt6n he sd tuang 
quan r cua dudng hdi quy tuyen tinh giira anh cosi 
va tiing kenh ciia anh tmdc va sau hieu cbinh. Neu 
he sd r cang Idn dieu dd the bien mdi quan hi cang 
chat cd nghla sy biin ddi ve dia hinh s6 lam anh 
budng den gid tri anb thu dupc va nguac lai neu r 
cang nhd the hien rang anb hudng cua dia binh d€n 
gia tri dp sang la khdng dang ke. 
3. KET QUA NGHIEN ClTU VA THAO 
LUAN 
3.1. Xay diptg DEM 10m cho vitng nghiin cuu 

Vi dii lieu dp cao la cin thiit trong viec bieu 
cbinh hinh dia hinh. Do vay anh DEM cin dupc 
chuan bi tmdc khi thyc hien hieu cbinb hinb bpc. 
Tli du: lieu dudng ddng miic dupc sd hda ciia tinb 
Dak Ndng tham chieu ttong be thdng tpa dp VN 
2000, tien hdnh chuyen ve cung ludi chieu vdi 
anh tbeo be tpa tpa dp UTM vdi trac cdu chudn 
la WGS 84. Dudng ddng miic la ca sd de npi suy 
ra md binh sd dia hinh (DEM-Digital Elevation 
Model). Sii dung cdng cu Convert to DEM ttong 
phan mem Envi de tao ra anh DEM vdi tam nhin 
khdng gian ba chieu nbu hinh 1. 

Hinh 1. Anh mo hinh sd do cao DEM lOmxlOm 
3.2. Kit qua hieu chinh dia hinh 

Tu cac anh da dupc bieu chinh bing 4 phuong 
phap nhu da neu tten, sii dung td hpp kenh 4, 3, 2 
(bdng ngoai ngin. gin bdng ngoai, dd hjong irng) 
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de so sanh true quan anb tmdc va sau hieu chinh. 
Quan sat hinh 2 ben dudi cd the thay ngoai tni 
dnh Minnaert, C-correction, va Semi empirical, 
dnh Cosine bi sang Ida do hipu chinh qua miic 
(overcorrection). Tuy nhien day cbi la quan sat 
tryc quan vi vdy di cd thi cbiing td bieu chinh dia 
hinh cd thyc su giam dupc anb hudng den gia tri 
dO sang ciia anh hay khdng can cd danh gia khach 

SPOT Cosine 

quan hon. Trong nghien ciiu nay viSc danh gia dya 
vao mdi quan he hdi quy tuyin tinb giiia cdc anh 
cosi va tiing kenh ciia anh truoc vd sau hi^u chinh. 
Neu he sd tuang quan r cang Idn chiing td anb da 
bi anh hudng bdi dja binh vd ngupe lai. Su khde 
biet kbi hieu cbinb dia hjnh dugc minh hpa qua 
cac anb tmdc va sau hieu chinh nhu Hinh 2. 

Hinh 2. Anh SPOT tru-frc v^ sau hi|u chinh 

3.3. Ket qua phan tich hoi quy tuyen tinh giira 
gdc chilu mat trdi va cac k§nh anh 

Tren dnh Gdc vd cac anb da dupc xay dung sau 
khi bi?u chinh dja hinh, 4 vung mau dai dien cbo 
cac khu vye cd dac diim dja hinb khac nhau dupc 
trich gia bi dp sdng (Digital number) tten dnh tiirdc 
vd sau hieu chmh dia hinh. Di kiim dinh miic dp 
bi^u qua cua cac phuong p b ^ hieu chinh dja hinh, 
mOt sd vung dupc liy mdu di danh gid. \^ec ldy 

^mau tten 4 viing rieng bi?t nhim ddnh gia kit qud 
hi^u cbinb khdch quan han. Tiin hanh tiiiit lap 
tuong quan tuyin tinh giira tiing kenh cua cac anh 
nay vdi anh cosi Uii bien cbo gdc chiiu mat ttdi. 

Tu kit qua cd tiii tiiiy, phuang phap Cosine 
cho kit qua tiiip nhit. Cd 4 band su dung phuang 
phap Cosine diu cd tiiong quan cao vdi dia binh 
d cac viing tiiii nghiem. Tuong quan cao nhit gin 

0.3 (band 3 vung 4). Minnaert va C-corection the 
hi?n hieu qua hi8u chinh la cao nhat tiic la he tuang 
tuang quan thip hon cac phuong phap khac. Biin 
dOng he s6 hiang quan tii 0.08 din 0.01. Miic dd 
tucmg quan ciing tiiy thupc vao dac diim dja hinh: 
Viing 4 la viing cd ddc thip va chiiu ddi ddc Idn 
nhat the hi8n mdi tuong quan R la h6 nhit, tiip 
den la vimg 2 la vung cd d$ d ^ cao vd dai. Ngodi 
ra anh hudng dja hinh con phv tiiu$c vao cac band 
pbd. Trong mpt sd tmdng hpp band 3 cd r cao bon 
so vdi cac band kbac (hi$u chmh C-correction, 
Minnaert, Semi empirical). Diiu nay cd tiii do vi 
tri ciia cdc sensor trong thiit bj thu anb ciia vp tinh 
va gdc chiiu sang ciia d6i tatjDg a sudn doc. M^c 
dii cd sy khde bi?t ttong kit quS giiia Minnaert va 
C-Correction, tuy nhien sy khac biet niy Id khdng 
dang ke. kit qua nay cijng^ong ddng vdi ngbifin 
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ciru ciia Nguyin Thj Tbanh Huong (20U). 

BSng 1. Tong h^p h€ s6 tuvng quan r cua band anh trudc va sau hieu chinh 

Band anh trinh: v i sau hieu chinh Viing 1 Viing 2 Viing3 Viing 4 

bandl 

band2 

band3 

band4 

Goe 

Cosine 

Minnaert 

C-correction 

Semi empirical 

G6c 

Cosine 

Mirmaert 

C-correction 

Semi empirical 

G6c 

Cosine 

Minnaert 

C-correction 

Semi empirical 

Gdc 

Cosine 

Minnaert 

C-correction 

Semi empirical 

0.0173 

0.1581 

0.0055 

0.0316 

0.0141 

0.0775 

0.1732 

0.0316 

0.0632 

0.0583 

0.0949 

0.1510 

0.1407 

0.1353 

0.1744 

0.1421 

0.2062 

0.0447 

0.0894 

0.1091 

0.1131 

0.2035 

0.0100 

0.0141 

0.0775 

0.1030 

0.2005 

0.0548 

0.0010 

0.0447 

0.1049 

0.1670 

0.2168 

0.0548 

0.1319 

0.1480 

0.2254 

0.0283 

0.0447 

0.1000 

0.1830 

0.1480 

0.0548 

0.0632 

0.1664 

0.1849 

0.1536 

0.0860 

0.0949 

0.1720 

0.0632 

0.1296 

0.0100 

0.0030 

0.0141 

0.0632 

0.1386 

0.0045 

0.0141 

0.0632 

0.2254 

0.1323 

0.0141 

0.0173 

0.2375 

0.1300 

0.1257 

0.0141 

0.0283 

0.1470 

0.2787 

0.0316 

0.0894 

0.1140 

0.2575 

0.2644 

0.1068 

0.0447 

0.0316 

0.2755 

DEM10_VilBg 1 DEM10_Vftng2 

j i LL tJ iE j lJ ..fc 
^ H Ctdae Btaun C'̂ fnOfam Stal %rt Cm^m H^icrt C-cmccHn 

DEM10_Vung3 DEM10_Viliig 4 

Hinh 3. Do thj bilu diln tinmg quan giira anh trirox va sau hieu cliinh vol dia hinh 
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4. KET LUAN VA KHUYEN NGHI ddc tiiip din cao. 

4. L Kit ludn 4.2. Khuyin nghi 
Hieu chmh dia hmh cd tiii dupc tiiyc hipn vdi Tmdc khi sii dung anh vao cac muc dich khac 

anb cd dp phan gidi ttung bmh nhu dnh SPOT 5. • nhau ttong quan ly tai nguyen rimg nhu phan lo^i 
Vdi 4 phuong phap duac tiiii nghiem ttong nghien rimg, hoac tiiiet lap cac mo bmh udc lupng chi 
cuu nay bao gdm Cosme, Minnaert, C-correction tieu diiu tra rimg, can tiiyc bien viec hieu cbinh 
va Semi emperical, kit qua da cbi ra md binh dia hinh di cd tiie nang cao dupc hieu qua su 
Cosine thi hien mdi Urang quan kha cao vdi dyng anh ve tinh ttong cac iing dyng. Ngodi ra 
dia hinh cd nghTa thay ddi dia hinh ciing se lam cin cd nhiing tini nghiem vdi cdc md hinh khac 
tiiay ddi gid tn dp sdng cua anh, ttong khi do dnh nhu Advanced C-correction, Statistical empirical, 
Minnaert va anh C-correction tiii hien kit qua kha Advanced Minnaert,... 
tdt khi so sdnh vdi hdu bet cac dang dja hinb tii dp 

TO EVALUATE A NUMBER OF METHODS 
TO CORRECT TOPOGRAPHY OF SPOT 5 IMAGES 
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SUMMARY 
Toimprove the use ofsatellite images in forestry application,this studyused different algorithms of 

Cosine, Minnaert, C-correction, andSemi empiricaltocorrect topography of SPOT 5 image. The linear 
regression method was used to detect a linear relationship between the digital value and incidence angle 
in each band of pre-corrected and post-corrected images. Correlation coefficient (r) was employed to 
compare the effect ofthe correction models. The results show both Mirmaert and C-correction presented 
as the best choise in this case. 

Keywords: Satellite images. Correction, Effectiveness 
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