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MO HINH TRUY TIM THONG TIN HINH ANH DUA VAO NOI DUNG
BANG PHUONG PHAP GAN NHAN NGU NGHIA CHO ANH

Ly Quéc Ngoc : _
Trudng Pai Hoc Khoa Hoc Ty Nhién - PHQG-HCM
(Bai nhdn ngay 21 thdng 11 ndm 2003, hoan chinh sita chita ngay 08 thdng 01 ndm 2004)

TOM TAT:

-Vigc truy tim dit lidu hinh dnh dya vao ndi dung dnh ngay cang phdt trién manh mé
cang vdi sy tién by vugt bdt cia cdc thiét bj Pién tit, Tin hoc va Vién théng, noé khac phuc
khuyét diém ciia viéc truy tim dit liéu hinh dnh dva vao vdn bdn ki tu.

-Ndm trong xu hudng dé, trong bai bdo nay chiing t6i trinh bay mét mé hinh truy tim
théng tin hinh dnh dya vao ni dung. N6 cé thé dugc sit dung bdi cdc 16 chitc sé hitu tw lidu
dnh va video, thu vién s&, dnh v¢ tinh, dnh y hoc, gido duc tit xa, ...

-Cdch tiép cdn dua vao vigc sit dung cdc ddc trung ciia dnh nhu mau sdc, véan dnh,
hinh dang cdc ddi tugng trong dnh, méi quan h¢ vé vj tri ciia cdc dbi tuong trong dnh dé phan
lop co s& dit ligu dnh, gdn nhan ngit nghia vao dnh giip cho viéc truy tim dugc hiéu qud hon.
Bai todn truy tim dugc qui vé bai todn phdn l6p .

- Muc dich ciia bai bdo la trinh bay cdc phuong phdp tw dfng riit trich ddc trung cdp
thdp va ung dung phdn 16p Bayes dua trén phuong phdp dinh lugng vector dé wdc lugng ham
m@t dg xdc sudt vai diéu kién l6p tit tap mau luyén .

- Vigc riit trich cdc ddc trung cdp cao tit ddc trung cép thdp 1a bai todn khé. Khong
thé ty dpng héa nit trich tdt cd cdc théng tin cdp cao cdn thiét. Tuy nhién mét s6 ngit nghia
c6 thé duogc xdc dinh trong diéu kign nhdt dinh.

I. Gigi thi¢u:

- Ngudi st dung thudng muén tim ki€m diéu gi trong cd s§ dir liéu anh.

- C6 2 dang tim ki€m chinh thudng gip 12 ngudi sit dung xdc dinh rd ddi tugng cin tim (vi du
nhu ho cdn tim cdc bic 4nh ¢6 hinh con méo) hoic cé ¥ niém kddng rd vé& 4nh cdn tim (vi du
cin tim bitc 4nh mang dédng vé “cd non xanh tdn chén trdi, canh 18 tring diém mot vai bong
hoa” dé gdi nh6 lai noi minh di qua).

=4 dang thif hai, can c6 sy phdn 16p cd s dit liéu dnh dya trén ngit nghia d€ giip két qud
truy van dudc hitu dung hon. Mt &nh c6 thé thudc vé nhiéu 16p ngit nghia (vi du mot dnh
vita thudc 1dp cdnh thanh phé vita thudc 16p cdnh thién nhién). P& don glén héa bai todn
chung t6i chua khdo st phin 16p md (fuzzy classification) ma glé st ring mdi dnh chi thude
vé mdt 16p.

M&i 4nh nhip dugc gdn xdc sudt thudc vé mdi 16p dang xét va 16p dugc chQn tudng ing vai
tiéu chudn cuc dai x4c sudt hiu nghiém (Maximum A Posteriori).

Qui trinh truy tim thong tin hinh 4nh dya vao ndi dung gdm cic giai doan cd ban sau :

Giai doan 1 : Chuyén ddi co sé dit ligu dnh sang co sé dit ligu gom cdc dic trung cdp thap va
cdp cao ciia dnh. Giai dogn nay con dugc goi la giai dogn hoc méu.

Giai doan nay gdm 3 budc cd bidn sau :

Budc 1 : Chon tdp mAu luyén va gdn nhan cho mdi anh.
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Budc 2 : Xdc 14p ham méat d6 xdc xuit cho mdi 16p biing phuong phdp dinh lugng vector
dufa vao cdc dic trung cAp thap cé tinh phan 16p cao.

Budc 3 : Phén Idp cdc dnh con lai trong cd s& dif liéu dnh d€ chufin bi hoan tat mét co s
dit liéu dnh dugc phan 1ép theo ngif nghia, sdn sing cho giai doan truy vin ti¥ ngudi s
dung.

-Trong gian doan mdt, viéc quan trong 1a rit trich dic trung ¢6 tinh phan 16p cao va udc
lrgng duge tdp vector dai dién bing phudng phap dinh lugng vector nhim dua ra qui tic md
t4 sy tudng ¥ng gitta miu va 16p.

Giai doan 2 : Truy vén trén cd sé dit ligu anh

Giai doan nay gém 3 bu6c cd bdn sau :

Budc 1 : Riit trich dic trung c4p thip clia dnh nhap dé phan 16p .

Budc 2 : Truy tim cdc dnh twong ty dua vao 16p cda dnh nhidp dude it trich.

Budc 3 : Phidn héi tif ngudi sit dung. N€u mudn tinh loc lai k&t qua thi trd lai budc 1.

IL. Phén I6p co s dif li¢u dnh dya vao ngi¥ nghia:

IL.1 .Phuong phdp phén 16p:

-Bdc 1ap véi k¥ thudt phdn 16p, viéc phén 16p dudce thuc hi€én trong 2 budc :

Budc 1 :

Thuc hién viéc hoc phin 1dp ti cdc miu luyén, dugc dai dién bdi tdp cdc dic trung va dudc
gdn nhdn véi 16p tuong dng. Gidi thuit hoc ¢ ging thich nghi v6i m6 hinh sao cho v6i mbi
mau luyén , 16p dugc tién dodn khdép vdéi 16p duge gdn nhidn tru§c.NGi cdch khdc, gidi thuit
hoc thi¥ dua ra qui tic mo td sy twdng ¥ng gifta mau va 16p.

Budc 2:

Gén miu th cho 16p thich hgp nhat twong dng véi ludt hoc.

Cu thé héa budc 1 :

- M&i 4nh x thudc tip 4nh 1.

- Tép I dugc phin hoach thanh K 16p, Q ={0 ,®,,..@}.

- M3i 4nh x ¢6 thé dugc thay th€ bdi viéc khdo st bi€n ngdu nhién X.

- Ham mat d§ xdc sudt véi diéu kién 16p o, : p(x|®@)).

- X4c sudit tién nghiém lién quan dén céc 16p :
k
{P(@,), P(@,),....,P(@,)} v6i ) P(w,) =1
: ' i=1

- Anh xa phén 1p :
C:1->Q
- Gid si y = {),, 5, ), } bi€u thi m dic trung dua trén d6 viéc phén 16p dugc ti€n hanh.

- Khi d6 ham mat do xdc sudt véi diéu kién I6p o, :

p(x|@)=p(y|o,) .
- Viéc con lai 12 xdc 14p hAm mat d6 x4c sudt vdi diéu kién I6p dua trén miu thi : p(y|w,)
- Chon phuong phép dinh lugng vector dé uSc lugng ham mat do xdc suat.
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- Gia st tir n miu luyén cla I6p @, chon dugc q vector dai di¢n v;(1< j <g) dac trung cho
phan b4 dif liéu. Him mat d xéc sudt c6 thé duge wéc lugng :
- ly-v; I
p(v|0)~ Yom, *exp(=-2—L0)
j=1

Trong d6 m;1a s6 mAu trong ving §,v6i vector dai dién v;.

Cu thé héa budc 2 :
- P& phin 16p ta dua trén x4dc sudt hfu nghiém theo luét Bayes :
w,)P(w,
P(,| y) = 22 10)P@)
p(y)

- Theo ludt phan Idp Bayes :

Néu P(;|y) > P(@,| y)Vj #i thi x dugc phan vao 16p o,.

Luat phan 16p Bayes 1am cuc tiéu héa 15i phan 16p.
- Giai thuét hoc phin I6p :
B1. Suu tdp cdc anh tir cic 16p khdc nhau va chia thanh 2 tép :

Tap luyén va tap kiém tra

B2. Xdc dinh tdp dac trung thich hgp d6i véi bai todn da cho
B3. Ruit trich déc trung tir tdp luyén
B4. Diung phuong phdp dinh lugng vector dé rit trich m6t t4p q vector dai dién cho 16p.
B5. Vdi q cho trwdc , xdc dinh trong 88 cia mdi nhdn c6 phin b6 Gauss t¥ méu luyén
(dude x4c dinh bdi s6 miu luyén duge gdn cho mdi vector dai dién).
B6. Tinh ham mit do xdc suat vdi diéu kién 16p .

-Xdc dinh cdc 16p ngit nghia cia cd so dif liéu dnh :
- Chiing t6i chon phan 16p cd sd dit liéu dnh theo ngit nghia vdi sd dd phan cdp sau :
* C4nh ngoai that va dnh noi that .
* Canh ngoai tha't dudc chia thanh : cdnh thién nhién va cdnh thanh phd.
* Canh thién nhién dugc chia thinh : cdnh nii, ritng, bii bién, hoanh hén, binh

minh.
- Piéu nay phil hgp véi cdm nhén tryc quan cia ngudi.
- Van dé dugc dic ra 13 chon dic trung thich hdp cho phan I6p trén.

IL.2. Pic trung mau sic :
- Pic trung mau 1a mét trong nhitng ddc trung thi gidc dugc st dung rdng rii trong truy tim
anh, né ddc lap vdi kich thude va hudng quay dnh, cdc k§ thuidt cé thé phan thinh 2 nhém
chinh : |
Phan b4 mau toan cuc va Phan bd mau c6 xét d€n yéu t& vi tri.

- V& dic trung mau, d€ phil hgp véi bai todn phén 16p dugc dit ra,ching t6i chon cdc dic
trung:

Lugc d6 mau, Mémen mau cuc bd, Vector lién két mau, Ludc dd hé sd géc, Vector lién
k&t hé s6 géc.
- Bai bdo chii trong vao y&u t8 vi tri cla dic trung mau dé ddp ng bai todn phan 1dp da dit
ra.
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- Mb hinh mau HSI dugc chon d€ luu gitt gid tri mau ciia cic diém 4nh trong qué trinh tim
ki€m nhim ddp Wng cdm nhén thi gidc clia ngudi.
1. Ludc d6 mau
- La dai lugng ddc trung cho phdn b6 mau todn cuc cia dnh.
- Pugc dinh lugng :
m(lp,c;)
n(1,)

H(,.c)=

¢; 12 mau cia diém 3nh,
n(I,) 12 tdng s6 di€ém 4nh trong 4nh,
m(I,,c;)thé hién s di€ém &nh c6 gid tri mauc; .

- Mic dd Iugng mau cén tinh 1 rdt 16n (2* mau), tuy nhién do mifc d6 cim nhin cla mﬁt
ngudi cdn han ché nén thit sy ching ta khong thé phan biét duge mot lugng mau 16n nhu
vdy. Do d6 chiing t6i dé nghi phép lugng héa gdm 18 H, 3 S, 3 I. Vi vay chiing ta c6 162
mau dai dién cho 2** mau trong viéc tim ki€m.
- Lugc 46 mau ba't bi€n d6i v6i phép quay va tinh ti€n 4nh, va néu chudn héa luge do mau s&
duta d€n bt bi€n ddi véi phép co gidn.
- D6 do tinh twong tv vé mau sic gifta luge @6 mau cda dnh truy van H(lg) va Iuge d6 mau
ctia dnh trong co s& dif liéu dnh H(Ip) :

M M

Du(Io,Io )= min(H (lo, j), H(Ip, j)) 1, H(Ib,j)

j=1 I=1
- Tuy nhién vi lugc dd mau chi thé hién tinh phan bd mau toan cuc clia dnh ma khong xét
d&n phin b6 vi tri cia di€m 4nh (c6 thé c6 2 dnh trong rat khac nhau nhung lai ¢6 ciing lugc
d5 mau). P& khic phuc tinh trang ndy, ching t6i ding phan hoach Iudi 6 vudng trén 4nh,
ti€n hanh d6i sdnh trén tiing 6 4nh.,

Do (To, 0 )= Dy (C2(g),C°(8))

trong d6 C°(g) biéu thi mau trong 1u6i 6 vudng g cia 4nh Ip,
C%g) biéu thi mau trong Ui 6 vudng g cla 4nh I,
- Chiing i diing 5 lugc d6 mau cuc b cho mdi 4nh (v6i cdc vi tri ndim & 4 géc Y4 va & giita)
nhZm xét thém yé&u t& khong gian clia phdn bd mau cla histogram (162 x 5 = 810 dic trung
* cho mdi 4dnh).

2. Vector lién két mau (Color coherence vector) :

- La Iugc db tinh ché ludge dd mau, chia m&i 6 mau (bin) thainh 2 nhém diém &nh :

Nhém diém lién k&t mau (coherent pixels) va nhém di€ém khong lién k&€t mau (non-
coherence pixels).

- Mot pixel trong mt 6 mau (bin) dugc goi la diém lién k&t mau (coherent) néu né thude
viing gdm cdc miu tuong ty vdi kich thude 16n (thudng bang khodng 1% kich thude dnh).

- V6i mdi 6 mau (bin) gia s s& diém lién k€t mau 12 a va s6 diém khong lién k&t mau 12
~ B thi vector lién k&t mau dugc xédc dinh :

Ve =l(@. 5) (@2, ,)- (e, 8,)], n12 58 8 mau (bin)
- P do tinh tuong tu giita 2 4nh dya trén dic trung vector lién k&t mau:
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D(lolo )= (g =g, | +1 8o, = Pn, D

- D3n dé€n cin 1620 dic trung cho m6t 4nh (810 x 2).
- Phan biét canh thién nhién va cdnh thanh phd :

. Chi dung dic trung lugc d8 mau khé phan biét canh thién nhién v6i cénh thanh phd.

. Canh thién nhién (ndi, cdnh binh minh, hoang hén) c6 khuynh hudng c6 s6 diém lién két
mau nhiéu hon s6 diém khong lién k&t mau. Con cdnh thanh phd ¢ khuynh hudng c6 56
diém lién k& mau va sG diém khong lién két mau gin nhu nhau. Vi vdy c6 thé ding vector
lién k&t mau 1am dic trung phan biét cinh thién nhién va cdnh thanh pha.

3. Vector mémen mau cuc bd:
- Anh dugc chia thanh n cdc kh6i con, mdi khGi con dudc it trich 6 ddc trung gdm 3 dic
trung ky vong va 3 dic trung phudng sai cho cdc thanh phin h,s,i:
m, = E[h]=Y hx H(h),m, = E[s]= > sx H(s),m; = E[i] = > ix H()
h s i

o, = E[(h-E[h)*]1= Y. (h-m,)* x H(h),0, = El(s - E[s])*]= D (s—m)* x H(s),
o, = E(i - E[i)*1= D (i —m,)* x H()
i

- Vi n = 10, mdi 4nh c6 600 vector dic trung.
- P&i v6i canh ndi that :
Cudng do sdng c6 khuynh huéng bién thién cham, sdc d6 bi&n thién nhanh.
- P6i véi canh ngoai that :
Cudng do sdng c6 khuynh huéng bi€n thién nhanh,sdc do bi€n thién cham.
- Vi viy diing dic trung vector mdmen mau cuc bd dé phan biét cdnh ndi thdt va ngoai that.
4. Ludc dd hé sd géc (Edge Direction Histogram):
- Lugc d gdm 73 phén tif trong d6 :
.72 phén ti¥ ddu chia s diém dnh c6 hé s8 géc tf 0-355 dJ, céc h¢ s6 gbc nay cdch nhau 5
ds. ,
. Phén t¥ cudi chita s6 di€ém dnh khong nim trén bién canh.
_ Cin chuén héa dac trung nay dé thich hgp v6i kich thuéc khdc nhau cia dnh :

H(I,,i)= mpsD) ; c10,,..,71]
EN*D
H(72)
H(72)=
(72) ()

m(I ,,i) 1a s& di€ém &nh thudc bién canh c6 hé sO goc 1A a, =i*5.

ng(I,)1a t8ng s8 cdc di€ém dnh thudc bién canh.

n(I,) 1a t8ng s6 diém 4nh cia dnh I),.

5. Vector lién két hé s géc (Edge Direction Coherence Vector) :

- La ludc dd tinh ché& lIugc dd hé s6 goc, chia mbi 6 chita (bin) thanh 2 nhém diém 4nh :
Nhém diém lién két hé s6 gbc (coherent pixels) va nhém di€m khong lién két hé s6 gbc
(non-coherence pixels).
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- Mot pixel trong mdt 6 chita (bin) duge goi 12 di€m lién két hé s6 goc (coherent) néu né
thudc vang gém cédc diém thudc canh ¢6 hé s8 gbc twong ty vdi kich thudc 16n (thudng vao
khodng 0.1% kich thuSc dnh).

- Vi mbi 6 chifa (bin) gid sit s6 diém lién k&t hé s6 géc 12 a va s§ diém khong lién k&t hé
s0 géc 12 B thi vector lién k&t hé s& géc dudc xdc dinh :

Ve =l )@z, 8,)- A, 8,)], n12 56 6 mau (bin)

- P do tinh tuong ty giita 2 dnh dya trén dic trung vector lién k&t hé s& géc:
Dg(Io,Ip )=Z(I Gg; —%p, |+ ﬁQI "' IBDJ, )}
Jj=l

- Can ding 145 dic trung cho m3i dnh (72x2 +1).

- Cdnh thanh phd ¢6 khuynh huéng tao cdc diém lién két hé s6 géc theo hudng ngang, doc.

- Cdnh thién nhién c¢6 khuynh hudng it tao cdc diém lién két hé s6 géc theo hudng ngang,
doc.

- Vivdy né 12 dic trung c6 wu di€ém hon luge db hé s6 gbc d6i v6i viéc phin 16p cdnh thanh
phd va cdnh thién nhién.

6. Chon déc trung thich hgp :

- B§ chinh xdc cilia viéc phan I6p phu thudc vao viéc chon déc trung thich hgp.

- Céc dic trung c6 khd ndng phan 16p cang cao, d chinh x4c khi phan 16p cang cao.

- Bic trung dudc goi la c6 kha ning phan 16p cao néu S,, bé va S, 16n.

- Ma trdn phe‘m bd trong 16p (Within-class scatter matrix):

s, ZPS,, S; = E[(x— p;)(x = 4,)"], P, 1a xdc sudlt tién nghiém ctia 16p ,.
i=1

trace {S,}1a d6 do trung binh phuong sai ciia ddc trung tinh trén toan bo cac 16p.
- Ma trén phin b hdn hop gitta cdc 16p (Mixture scatter matrix) :

Sp = El(x— p)(x = p1)", 1o =Y. Pas;

i=1

V&t S, 1a t3ng phuong sai clia dic trung quanh gi4 tri trung binh toan cuc.

- Xét dai lugng :
_ Vét{s,}
bOVEL(S,)
S,
J, =12l gms |
[S, |

J, =VELS 5.}
dai lugng J,,J; bat bi€n dudi phép bién ddi tuyén tinh.
C6 thé dung dai lugng J, hodc J,,J, d€ xdc dinh kha ning phan 16p cia dic trung.

- Dyra vao céc dai lugng nay, thit nghiém cho thiy vector lién k&t hé s& goc c6 dac tinh phan
16p t6t hon vector lién két mau trong vi€éc phén 1dp cdnh thién nhién va thanh phd.
7. Thuc nghiém :
- Chon cd s8 dit liéu 4nh gdm 2500 &nh :
Ldp 1 : Canh thién nhién (niii, ritng, hoang hon).
L6p 2 : Cénh thanh phd.
- Rut trich ddc trung vector lién k&t hé s8 géc clia co sd dit liéu 4nh
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- Xdc dinh tdp vector dai dién (codebook vectors) cho 16p 1 va 16p 2.

- X4c dinh ham xéc sudt c6 diéu kién 16p cho 16p 1 va 16p 2.

- Trong 16p 1 chia lam 3 16p con :

. Lép nii
. Lép rung
. L6p cdnh hoanh hén

- Riit trich ti€p dic trung luge dd mau va luge do lién k&t mau trong céc 16p con.
- X4c dinh tap vector dai dién cho c4c 16p con cia I6p 1.
- Xdc dinh ham x4c sudt c6 diéu kién 16p cho cdc 16p con cla 1dp 1 .
- Khi b8 sung thém cd sd dif liéu, gid st cdn dwa thém dnh A vao, nit trich dic trung vector
lién két hé s8 géc ciia A rdi tinh xdc sut hau nghiém ddi v6i 16p 1 va 16p 2 d€ gan nhan
cZnh thién nhién hoic nhin thanh phd cho 4nh. )
- Sau d6 tiép tuc nit trich dic trung luge dd mau va luge dd lién k€t mau roi tinh xdc sudt hau
nghiém d&i vdi cac 16p con d€ gdn ti€p nhin cdnh nii hoic cdnh rifng hoic cdnh hoanh

hoén,binh minh cho dnh.

- Sau mt thdi gian néu s6 dnh dua thém vao dd 16n thi thuc hién bude 1am twoi d€ tao sinh
lai tip vector dai dién va haim mat do xéc sudt
- Khi trong ch& db truy van, ngudi si dung c6 thé nhip 4nh hodc ciu truy van (chi xét cdc
ngit nghia don, chua xét ngit nghia phiic).
(Céc cau dai loai nhi cdnh thanh phd lic hoang hon chwra dugc xét dén)

-Bdng tdng k&t _cdc dic trung dudc sif dung cho bai todn phin I6p :

Bai toan phin 16p

Thudc tinh dinh tinh

Pic trung cap thap

Nbi that | Ngoai that

Sic mau va dd sdng cuc
bd

Moémen mau cuc b§ dua trén céc
khd&i con véi kich thude 10x10

Thanh phé | Cénh thién
nhién .

Phin bd canh

Lugc dd hé s& géc va vector lién két
hé s§ géc

Hoang hon | Rirng | Nui

Phian b6 mau toan cuc

Lugc db mau va vector lién k€t mau

-Bang thong ké vector dai dién dudc ding cho cdc phin I6p khdc nhau :

Bai todn phén lép S& vector dai dién /16p| S& chiéu vector dic trung|
Noi that | Ngoai that 17 600
Thanh phd | Cénh thién nhién| 23 145
Hoang hén | Rirng | Nui 5 1620
- Biang két qud phén 1dp:

Bai toan phin lép Phuong phdp phian ldp | Kich thuéc| P§ chinh

dif liéu xdc

No6i that | Ngoai that Bayes + Pinh lugng vector | 2500 91 %
Thanh phd | C4nh thién nhién | Bayes + Pinh lugng vector | 1890 93.5%
Hoang hén | Rirng | Nii Bayes + Pinh lugng vector | 967 95 %
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II1. K&t luan va huéng phdt trién :
- Uu diém chinh clia phan 1p Bayes 1a viéc sit dung mot tdp bé vector dai dién cho tdp 4nh
luyén phil hgp v6i yéu ciu cin ting t6c do truy tim trén cd s dit liéu 4nh Idn.
- C6 thé m& rong viéc gdn nhdn ngit nghia cho 4nh theo hudng:
. K&t hop thém cdc dic trung cdp thip nhu mau sdc, van, hinh ddng cdc d6i tugng trong
dnh, moi quan hé vi tri gilta cdc doi tugng trong dnh cho cdc bai todn phan 16p phic tap hon.
. Khio st bai todn phan 16p md, mo6t dnh c6 thé mang nhiéu ngi¥ nghia.
. Tu ddng héa viéc chon dac trung thich hdp cho bai todn phéan 16p.
. Diéu chinh lai hé théng thich nghi vdi cdc k&t qud phdn hdi ti¥ ngudi st dung.
- Phuong phép vira trinh bay c6 thé 4p dung vao nhiéu \ng dung trong ddi s6ng.

CONTENT-BASED IMAGE RETRIEVAL BY ATTACHING SEMANTIC
TAG TO IMAGE

Ly Quoc Ngoc

ABSTRACT:

-Content based image retrieval upgrading more rapidly with increasing of
Electronics, Informatics and Telecommunications equipments, it can overcome the drawback
of image retrieval based on text symbols.

-In this trend, we represent one model to retrieve image based on content. It can be
used by the committee having own image and video collections, digital libraries, satellite
video, medical imaging, education and distance learning.

- Methodology based on using image features as color, textures, shape, spatial
relationships , to classifying image databse, attaching semantic tags to image for efficiently
retrieving. Retrieving is really changing to classiffication.

- The main purpose of this paper is to represent the automatically low-level features
extracting, using Bayesian classification based on vector quantization to estimate unknown
probability density function from the training data.

- Extracting high-level conceptual information from low-level images features is a

challenging problem. Automatically extracting all such relevant information may not be
~ possible. Hower certain semantic concepts can be identified in a constrained environment.
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