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Phfin I091 ihh viln thim \h van de dupe cac nhi nghi&i cim viSn thim quan tfim. C6 2 hudng t i ^ c§n chii 
>Ju dva tr&i di&n &nh vi hudng doi tugng cho vin di niy. Anh viSn thim c6 the c6 nhilu k&ih vi d^ phfin ^'ii 
r a cao. Hudng tifip c§n d ^ tren diem inh thudng cho d§ chinh xic cao nhung ^ p vin de khi phfin lo î inh c6 
kich tiiuoc Idn nhu inh viin tiiim. Trong khi d6, tiep cfin diia U6i doi tu^ng khfic phyc dugc vfin dl kich thudc 
anh nhung thu&ng cd dfi chinh xic thap hem so vm hudng diSm anh. Bii bio niy trinh biy mOt kT tiiu§t lai vdi Stf 
ket hgp ci hai hudng tilp cfin dl dua ra m§t thu^t toin (diin lo^ inh viSn thim hi?u qui hon mi chiing tdi t̂ m 
gpi li phuong phip t\ra ddi tupng. Kit qui d?t dupe cung dui?c thii nghifm trfin inh vi&i thim tinh Hda Binh. 

Tir khda: Vien tiidm, phdn logi dnh. 

1. Gidi thifu 

D$ phSn giii cua inh da pho ngay cang tSng. Can dfiy, cac anh viln tham c6 d$ phin giii nhilu 
mdt. Hi^n t^i, khi m i c ic v$ tinh mdi <S dat dugrc 60 centimet ciia d$ phin giai thi mfic d$ chi tiet ting 
len 10 \h\. Vdi cic inh nhu v^y chdng ta cd th4 cho ring moi diem inh la mgt phan cua m$t doi tupng 
don giin. Do dd, tinh hSn t ^ cua inh ting len r5 r$L 

Cic inh v$ tinh dupe s^ dyng chii ylu trong cic h? thong tin dja ly (GIS). Vi?c phSn lo^i chiing 
r ^ cd ich cho khoa nghi€n cihi bin do. Vdi cic anh da ph6 cd d$ phin giii thap, cirfmg d$ ciJa cic 
dilm inh A\\ d l phfin lo^i rieng re tiing di&n cQa chiing. Ngupc l^i, v i ^ phin lo^i inh c6 d§ phin giii 
cao khd ban r^t nhi^u. Vi§c ting dp phiic t^p ciia cinh t ^ ra cic miic dp chi tiet khic nhau. Vi dy m§t 
cay bong m^l cinh d6ng hay cic bdng rim ciia cac d6i tupng cd th€ nhin thiy, va thong tin ngft cinh 
cita cic dilm inh trd nfin c ^ thiet cho mpt phfin loai xhx. Cic phan mem phfin loai GIS v i phan mem 
diing trong linh vyc y hpc dang tdn tai ndi chung diu sit dyng cic phuong phip giong nhau cho cic 
inh cd do phin giii thdp v i cao. Nlu nhu cdc k ^ qui viia y c6 till d̂ it dupe vdi cic anh d§ phfin giii 
thap, thi hi0u qui cOa cic phan mIm niy vdi cic inh d§ phin giii cao vin can phii xem x6t v i nghiin 
Clin flilm. Chinh vi v§y, dl dim bio mpt si; chinh xic xhx, vi^c phfin lo?ii bing tay d6i khi dupe uu tiln 
hon cic phuong phip tgr d$ng. 

Trong phan lo^i inh viln tham, cd 2 hudng tiep c§n chii ylu dya tren diem inh vi hudng doi 
tupng cho v ^ de niy. Hudng tilp can dya tren dilm inh thudng cho dp chinh x ic cao nhung g?qj vin 
d l khi phin lo^i inh ed kich thui^ Idn nhu inh vien tham. Hudng tilp can dya tren doi tupng bao gdm 
hai giai do^n ehinh [2]. M^t l i , xic djnh ddi tupng l i cic viing (cym) sir dyng cic thuat toin phin lo?i 
khdng giim sit. Hai li , phfin lo^i d6i tupng su dyng cic thuSt toin phan lo^i co giim sit. Hudng tiep 
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cgn dya ben doi tupng khic phyc dupe v ^ de kich tiiudc inh nhung fliudng cd d$ ehinh xic thip hon 
50 vdi hudng dilm inh. 

MOt trong nhiing phuong p h ^ phfin loai dupe su dyng ph6 bien nhit trong inh viln tiiim cd thi 
ke din li phuong p h ^ phan lo?i hpp ly toi da [̂1 ]. Diy li phuong phip phin lo?i dya irfn hudng ti^ 
cin dilm inh. Trong khi do, tiep c|n dya tren doi tupng khic phyc dupe vfin dl kich thudc anh nhung 
thu&ng cd do chinh xic tiifip hem so vdi hudng pixel. Trong nghiin cihi niy, chiing tdi dl xult phuong 
phip phin io^i anh viln thim mdi mi chiing tdi tam gpi li phin lo^i tya ddi tupng, dupe cii tien tii 
phuong ph^ phfin logi hpp ly t6i da vdi sy ket hpp ci hai hudng tiep c|n tr£n. 

2. Phan lo^i hpp 1^ toi da 

Trong [1 ], phuong phip phin logi hpp ly tSi da dupe trinh biy m$t cich chi tilt 

2.1. Phan logi Bayes 

Ky hifu cic 1 ^ ph6 cho m^t inh qua vi^c bilu diln nhu sau: w,, i = 1 M. Trong dd, M li t6ng 
so Idp. Trong v i ^ co gSng xic dinh ldp hoic logi mi vector dilm inh x thu$c ldp dd li xic xult co 
diluki?np((i)|/x),i = 1,...,M. Vector dp do x i i mpt c^t gii trj dO sing cho dilm inh. N6 mo ti dilm 
inh nhu mpt>diim trong khdng gian da phd vdi h$ tpa dO dupe bdi dp sing, nhu dupe thi hi^n trong vi 
dy hai chilu trong hinh 3.5. Xic suit p(ii)i/x) cho sy hpp ly mi ]dp chinh xic l i ut; dio mpt dilm inh 
tgi vj tri x. Phfin log! dupe thyc hi^n theo 

xGtiJi, neu p((i)i/x) > p(a)j/x) Vj * i (I) 

NghTa li, diem inh tgi x thupc Idp toi niu p((i}j/x) li Idn nhit. Lu§t quylt djnh tryc giac niy li 
mpt trudng hpp d$c bi^t cua mOt lull ting quit hon trong dd cic quylt dinh cd thi dupe chju inh 
hudng theo miic dp khic nhau ciia y nghTa dupe gin den sy phfin lo^ khdng chfnh xic khic. Tiep cgn 
chung dupe gpi li phin Igi Bayes vi l i chii dl dupe trinh biy trong phy l^c F. 

Z2. Luft quyet djnh hf/p ly toi da 

M$c dil rit don giin, p(o)i/x) khdng dupe bilt din. Ttiy nhiln, n^u gji sCt ring dD lifu huln 
luyfn diy du sin sing cho moi logi che phu dit. Dieu niy cd tb^ dupe dung de udc lupng mOt phfin bo 
xac suat cho mpt logi che phCi mi md ta ca hOi tim mOt dilm finh tii Idp (Oi l^i vj tri x. Sau dd, vi?c 
hinh thiic hda him phin bo niy sS dupe tgo cy thi hon. Tuy nhign, hi^n 191, ham niy dupe giii Igi trong 
dgng chung vi dupe bieu diln bdi k$ hi^u p(wi/x). Sg c6 nhieu p(x/Wi) nhu c6 cic Idp che phu dat 
Ndi cich khic, vdi m^t dilm inh tai vj tri x trong khong gian da ph6 mpt tip cic khi ning cd thi dupe 
ti'nh mi dua ra sy hpp I;̂  liSn quan ma diem inh thupc vl moi Idp sin cd. 

p((i)i/x) mong muln trong phan I vi p(x/tOi) sin cd - dupe udc lupng tii dii lifu huln luyfn -
lien quan bdi djnh ly Bayes (Freund, 1992): 

p(t.)i/x) = p(x/a)i) p(o)()/p(x) (2) 

Trong dd, p((Di) l i xic suit mi ldp Uj xiy ra trong inh. NIU, ching hgn, 15% dilm anh ciia inh 
thupc ve ldp iii, thi p(a)|) = 0.15; p(x) trong (2) la xSc sull dl tim dupe dilm inh trong bat ky ldp 
nao tgi vj tri X. Nd dupe quan tfim vi: 

p(x)=S!lip(x/(.)i)p(oj,), (3) 

m$c dii chfnh p(x) khong quan trpng trong nhung dieu sau day. p((iii) dupe gpi li xic suit uu 
tien, khi diiing li xic suit vdi thinh vien Idp ciia mOt dilm inh cd the dupe dy doin trudc khi phan 
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I091. Bang vi?c so sanh pCwj/x) \k cac kha nSng sau do. Sa dung (2) co the thdy rang lu5t phaiil 
cua phan 1 U; • '^ -m 

' 6 ui. n«u PCX/CJ,)P(U,,) > p(x/a>,)p(Ui) Vj * i (4) • 

ofx/'TI "*' k'"̂  '^ """^ "**"'"' "•'' * ' " '^ * ™ ^ '- '* (•*'''' '''̂ p " * I'™ ^ "'*' ' * o l 
;,*/] ™ . ? ' ' f ' " ' " ' "*" """^ '">•*" *̂  "» •* Hi* dugc hiiu rang p(a)|) cung da biet hoac c' ' 
roc lutmg tu tn thuc phSn tich anh. Kit qua phi, h?p vS mjt torn hoc n4u trong (3) dinh nghia: 
g,Cx) = ln{p(x/a),)p(to,)} = In pCx/o,,) + 1„ p ( ^ , (5, 
du(,c sir dvng, trong d6 In U logarit t̂ r nhiSn, v4 (3) dugc trinh bay W nhu sau: 

(6) 
xeu)|, neug,(x) > g,(x) vj * i 

Nghia li, voi thay dii nhu tron, luat quy6t djnh duoc si, dung trong phan loai hop ly t6i da; g,g 
tham chieu den him phan bi?t (discriminant). . VK j "^ 6iw 

25. ^0 A/nA l&p chuan da bien 

fl giai dojn niy, gia sir rang phan bS xac suit ciia cac ldp thuoc djng mo hinh chuin da biSn. DI 
la mpt gia djnh, hon la mot thugc tinh co thS chUng minh cua cac lop ph6 tit nhiSn hojc thong tin; TUj 
nhiSn, n6 dan den sir don gian hoa ve mat toin hoc nhit sau day. Hon ntla n6 la m?t phfe bo cho cii 
thugc tinh ciia dang da bien di biet. ' . , 

Trong (4) vl the, bay gi6 duoc gia sit cho N kSnh ring (xem phu liie E) 

p(xM) = (2lt)-"«|Z,r>/2exp{-i(x-m,)'j:r'Cx-mO} (7) M 

l n p ( x / i o , ) = - ^ - l l n | I , | - l ( x - m , ) ' Z r ' C x - m , ) (7.1) P 

Trong dd, mi va S, la vector trung binh vi ma traii hî p phuong sai ciia dii' li?u trong Idp (DJ. Ta! 
cd-N/21n(2Ti) li chung cho tit cag,(x) va khdng giup cho sy phan bi?t Dodd, thirasoniy dupch^ 
qua vi dgng cuoi cua him phin bift cho phin loai hpp 1̂  tdi da, dya tren'gii djnh cua thSng kl chu^ 
li (tiiay 7.1 vio 5): J 

gi(x) = lnp((Oi) - i lnl l i l - i ( x - mO'Er'Cx- mj) (8) ' 

Thdng thudng, ngudi phan tich khong cd thong tin hfhi ich vl pCto;), trong trudng hpp mpt tinh 
huong ciia cic khi ning uu tien cin bing dupe gii dinh; nhu mpt h? qui lnp((LO[) cd thi dupe xda-fê  
tii (7) khi n6 gidng nhau vdi moi i. Trong trudng hpp niy thiia so 'A cung cd the dupe loai bd, nhu him, 
phin bift: 

gi(x) = - InlEil - (x - m,)'Sf^x - mj) (9) 

Vifc cai d|t lufit quyet dinh hpp ly toi da lien quan din viec sir dyng hoac (8) ho|ic (9) trong (i 
Tuy nhifin c6 mOt suy xit xa hon liSn quan din lieu ring bit ky nhan hay Iĉ i nao sin sing cung *• 
ly. Dilu niy lien quan den vifc sir dyng nguSng nhu dupe thao luan trong phan 2.5 sau day. 

3. De xuat phuffng phip phan loai dya tren d6i tupng 

Trong nghien cihi nay, chQng toi 6e xult mpt quy trinh phan loai anh vdi cic giai doan khac nhau 
nhu hinh 1. Trong budc diu tien, myc lieu la dg phin chia anh tiianh cic viing tuong img, cac dp 
Inmg nhu la cudng dO, kit cau hay hinh dgng dupe trich chpn tii cic viing nay de thyc hifn mot phffl 
loai dya tren viing. Cu6i cung ciia budc nay m t̂ nhan dupe phan gan cho mdi viing, tuong ling vol 
phan loai cu6i ciing. 
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Dti li$a die trung 

Hinh 1: Quy trinh phin logi inh da ph6. 

3.1. Phdn viing dnh (Unsupervised Segmentation) 

Phin doiin l i mpt q i^ trinh diing dl trich chpn nhihig net chinh cua cic d6i tupng nen bdi vi |c 
djnh nghTa cic viing tuong ling. Nhifm vy cua chuc ning phan vung inh l i tir inh da pho ban diu, tien 
hinh x i IJ v i phfin chia thinh cic vijng. cic cym khic nhau. Hifn nay, c6 nhilu phuong p h ^ phin 
vimg khic nhau nhu: Cic phuong phip hinh thii, Cic phuong p h ^ hp K-means, Md Wnh pha &pn 
Gaussian c6 gjdi hgn (FGMM), Tich vi hpp, Cic m6 hinh Markov,... Hfiu hit cic (Auong phSp chi sur 
diing cudng Op cua mSi dilm inh d l djnh nghia cic vimg, nhung dua ra cic phan dogn rfii hSn t?p, cy 
thi vdi cic irih da ph6 cd do phan giii cao. Hifn nay mOt so tiiuit toin bao gdm tiidng tin ngit ciiih 
trong quy trinh d l giim bdi tfnh hSn tap ciia cic phfin dogn. Trong dd m§t so tiidng tin ngil cinh ciia 
cic phin dogn niy dupe trich chpn tir inh ciing dupe sii dyng. 

1>ong nghifn cuu niy, chung toi di thu nghifm cii d§t ihugt toin K-means. Thu§t toin kMeans 
[3] bao gom 4 budc, dupe trinh biy nhu sau: 

Bing 1: Thugt toin kMeans ca bin. ^__^_ 
Dau vao: n doi tupng v i so cym A 
D I U ra; Cic cym C, {i=\..k) sao cho him myc tiiu E sau day dat cyc tiiu-
g = £{'=i£rec.d'(J^.m.) • (9) 
Budv 1: Khdi tgo 
Chpn k d6i tupng Cj (/=l..i) li tim ban dau cua k cym dD lifu diu vio (lya chpn nglu nhiSn 
ho$c theo kinh nghifm). 
Bie&c 2: Gdn t&m cym theo Itho&ng cdch 
Vin mSi ddi tupng i^ (1 < i < n), tinh khoing cich cua nd tdi mdi tim C, vdiy = I. jt- Ddi tupng 
tiiuOc vl cym Cs m i khoing cich ttr tim Cs tirong img den d6i lupng dd l i nhd nhit 
d(x, Cs) = min d(x. Q ) . 1 < j £ k (10) 
Bit&c 3: Qlp nhfii t&m cym 

D6i vdi moiy = I..*, c§p nhgt lai tim cym Cj bing cich xic djnh trung binh cOng cua cic 
vector doi lupng da lifu di dupe gin ve cym. 
- _ ZxecluitBTiJiX . . 

J count(clusterU}) V 'J 
Bicdc 4: L4P vd kihn tra dieu kifn dimg 
U P ¥ cic budc 2 v i 3 cho din khi cic tim cum khdng tiiay doi gOa hai lln Ijsp I'ln tiep. 

3.2. Phdn loyi dnh (Supervised segmentation) 

Trong phin niy, chiing tdi dl xult mOt cii tiln ciia phuong p h ^ phin logi hop 1̂  t6i da &p dyng 
eho vifc phfin ldp cic cym-doi lupng iS Uiu duoc tii giai dogn phan logi khdng giam sat trong myc 
3.1 
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Sau khi phan cym inh g6c I la dupe tap O cym-d6i tupng nhu sau: 

0 = Coi: 0 £ i s K) 

Trong dd,Oino, = ,t;Vi*j,ij-U,..,K; o, U0IU.. .UOK =1. 

Chung tdi xiy dyng him phfin bift cho mSi cym nhu sau: 
/(Co) = i::,6„fli(x) 

Tir (6) chiing t6i dl xult lu t̂ quylt dinh ldp cho mSi cym nhu sau: 

oea>i, ngu/Ko)>/j(o) Vj^i 

(12) 

(13) 

..(14) 

4. Thir nghifm \k so s&ah 

. Kg! qui thir nghifm cd sy so sinh giiia phuong phip phin logi Maximun Likelihood ciia phin 
mem Grass vi phuong phuong phip cii tiln. 

T^ dfi lifu phyc vy cho tiiir nghifm gim ba logi. MOt li, lo^ inh Landsat ETM+ chyp khu vyc 
Hda Binh nim 2001, bao gom 11 inh ranh gidi timg huyfn vi mOt anh tiieo ranh gidi tinh ciia tinh 
Hda Binh. Anh Landsat ETM+ ghm 7 kenh [10]: Chim, Lyc dd, Dd, Cfin h6ng ngogi, Hong ngo?J 
tnmg, Hbng ngogi nhift, H^ng ngo^ trung. Hai li, logi inh SPOT, gom 4 kfinh: Lyc, Dd, Cgn h^ng. 
ngogi. Hong ngogi, chyp khu vyc Hda Binh vi Son U vdi 21 anh chyp nim 2003 vi 14 inh chyp nim 
2008. Hai logi inh niy, nhdm tic gii cd dupe khi tiiam gia tiiyc hifn de tii "Phil triln phin mem xOr 1̂  
inh vien tham trln nen phan mem GRASS'. Diy li dl tii cap nhi nude, thuOc Chuong trinh KHCN 
VQ Try. Trong dd, anh SPOT vdi dp phin giii cao, dupe bin vdn gji khi cao bdi Cyc Vien tiiim - BO-
Tii nguyen vi M6i tniong, khoing vii chyc trifu mOt inh. Ba li, logi inh Quickbird, gom 4 kenh: 
Lam, Lyc, Dd, vi c$n hi&ng ngogi, dupe tii ttr dD lifu mlu tren trang hltp://opticks.ore. Do khuon khd 
bii bio cd hgn, nhdm tic gii trinh vifc thii nghifm vdi hai mau inh diu vio khic nhau. 

Mlu thir nhit li inh SPOT v(H kich thudc 7173 x 7202. Phfin logi inh diu vio vdi 3 ldp: dit 
(miu do trong inh kit qui), nude (miu ving trong inh kit qui), riing (miu xanh lam trong inh ket 
qui). Kit qui dupe till hifn trong hinh 1. Til kit qui trong hJnh 1, ehiing ta thiy, 1^ vimg di dupe 
khoanh tron tren inh, dO chinh xic cua phuong phip g6c li tiiap hon so vdi phuong phip de xuat. 

nipuCJPG OniOutojitJP,G Pfoooj«iOKnuUW 

Hinh I; Mlu I: Anh dfiu vio, kit phfin logi thug: toin goc vi cii tiln. 
Mlu tiiii nhit li inh SPOT vdi kich tiiudc 2592 x 3348. Phan logi inh diu vio vdi 3 ldp: dai 

(Tiiu ving trong inh kit qui), nude (mau do trong inh kit qua), rimg (miu xanh lam trong inh kel 
qui). Ket qui dupe thi hiOn trong hinh 2. Ty kit qui trong hinh 1, chiing ta thiy, viing di dupe khoanh 
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trdn tren anh l i vui^ kh5ng dong n h k Tuy nhiln, phuong phip gdc dio ket qu i d6ng nhi t Trong khi 
phuong p h ^ d l xult the hifn r6 sy khdng dfing nhll ciia vCmg dupe quan lim. 

InpuUPG OrgOutpuUPG ProposedOutputJPG 

Hinh 2: Mau 2: Anh diu vio, kit phin lo^ tiiufit loan g6c v i cii tiln. 

5. K i t luSn 

Trong nghi6n a iu niy, chiing tdi C^ d l xult mOt quy trinh phin lo^ inh da phd theo tilp c^n tya 
ddi tupng. Trong giai dogn phin vung inh, chiing tdi <& thuit toin KMeans. Sau dd, cic viing inh niy 
sf dupe phfin Idp siif dyng tiiuit loin phfin logi hpp 1̂  t6i da cii tiln m i chung toi de xullxo vifc phfin 
Idp cic cym-d6i tupng. Cic kit qui thii nghifm cho thiy kit qu i phfin logi c^a phuong phip dl xult 
cho do chinh xic cao hon so vdi phuong p h ^ g6c. 

Cic hudng nghifn curu tiep theo cd the t$p trung vio giai dogn phfin vitng inh d l ting cu£mg cic 
hifu qui lifm ning cho giai dogn phin logi. MOt trong so dd cd thi l i vifc nghifn ciiu sau hon vl cic 
ph^p tiln xii ly, ning cao chit lupng inh dl h5 trp cho cic phuong phip phan viing. 
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