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Image Retrieval Using Of TITrDMCM Algorithm and
Machine Learning Techniques

Prof dr. Mariam M. Saai* Prof dr. Jaber Hanna** Eng. Darin Mhalla* **

ABSTRACT:
Due to the rapidly increasing size of databases, the Content-Based Image Retrieval

system has emerged as a promising method for describing and retrieving images by
extracting the visual features of the image (color, shape, tissue). The research aims to
do two things first: Suggest three extended versions of the algorithm (FDMCM- Four
Diagonal Pixels Motif co-occurrence Matrix). Second: improving the image retrieval
accuracy of the TITrDMCM algorithm. In the three extended versions, the complexity of
the FDMCM algorithm was reduced by reducing the number of points used as peano
scan motif. In the first extended version, TIBrDMCM, main diameter pixels were used
as peano scan motif. In the second version, TITrDMCM, the top horizontal diagonal
pixels were used. Third Version TrBIDMCM secondary diameter pixels were used. The
accuracy of image retrieval was improved by integrating TITrDMCM with machine
learning algorithms. The results showed that TITrDMCM and TIBrDMCM gave good
evaluation criteria, which are close to the original FDMCM algorithm with reduced
feature vector size from 1152 characters to 576 features. Integration the proposed
algorithm TITrDMCM with machine learning techniques improved the average accuracy
from 36.74% to 84% for Corellk, from 71.49% to 94.33% for Brodatz DB and from
75.83% to 99.21% for Vistex DB when combined with ensemble subspace

discriminant.
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I 93 40| 7
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el 8 bl Gl o A6V ) Al el llaall (3,4l (b) 3x3 s3lli(@) :(8) J<al
oS PSM el llaall 3l (d) cad (3alsall Gupadlly Gyl e il Ul (C)c lsadl s
A B8l Gusedlls Bl e ) JSal) (€)ccpad) Lef 8 (gykadl

Oudll) Cplual) oo Aaalil) JISEDU ol idial) aalgil) Adghuan BN oyl ()
(Bottom Left Top Right Diagonal jsall (ser Aely sl Jaud
Motif Co—Occurrence co—occurrence Matrix
Jisds cpadl el 8 (ghadll JuSdl) Jaih (goilill jladll DL laal) 13 pasi
Clighas S o Jgeanll ¢(9) JS8 4 maage 58 WS peanall dgl LGS (Sl
Sy el gl LIS cuad) el (goladll JuSi) jlid) xie 6X6 anan lgie JS
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ao fiy el Ayl AR L) Jaud 8 (gl JuSd lad) die Cligias
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915] 1 1126 — 15| | [126 — 86| TRRD
5o 4| o3 186 — 126 | 126 — 93] 0 !2,‘_6
(d) (e)
(a)

Jind 8 (gpmen gl & DY) sl dlas el glladl) (3,41 (D) 3x3 s3li(a) :(9) J<al
QSN PSM el gllaall Gl (d) el 3ilgall Gugdlls Gl oo bl ISl (C) ¢ lsad) Dl
Al Glsall upgdlls Gl e il UK (€)ccnadl el b (gl

483 Cppuantl V) pladl) LSE s TITIDMCM gsall Jasy) geas 4.2

szl g lasiud

O (a1 il Laalaa) opiaels ) gl Sacld andf il daga (b
Uaje b 205 apsll el 530l (e 7 80 Canall 138 8 asdill das
da gikall Lae)ledl) aladinly apaill 5aeli Ha asead cilawdl dadl zjanud il
Jsmndl iy iyl ol Alg iy ciiaall Capil jgeal) Slad pe lgie yitasl
fag Loyl dlaye Wl L LaaYl saclE e Bjsea (ol caiail Jalag (e Cias o
plaiuly L) cland) g e zhanuY ead) a8 3 Ciall 4djen dyall §ypall Jaah
(sl Aaye 3 conall) Ciadl J8 OsSus yon (s3lg edajiall daplall (puis
(SVM=210) )5 (sa S zikall Ulee 8 Londind - anlial) catnall ) ghians (s3)

(KNN-K' Nearest @AYl lsall due,lsas Support Vector Machine)

. Ensembledw) lsay Neighbors)

rlddlially miid) .5
sl e a5 FDMCM i) lsa (e EDN desgall cfjlacal) olaf candl yaal
FDMCM 4. lsa ¢l ae \giijlias «(TIBrDMCM- TITrDMCM-BITrDMCM)
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.MCM, MMCM, LMP,LOtP, LHdP :is¥) ddadl Jalady) culae)ylsdy danlid)
1Y) Clagyliall (33

alazinly FDMCM 4w lsa (e DA Zausgal) ciylaal) elal jlas) :Jg¥) gl
.(Corell1k) Lislall Hgall Slily s2c @

21235l FDMCM 2 153 (pe AN Aasgal) o) olaf jlas) o S8 sl
.Brodatz DB ds.all bl sac 18

aladinly FDMCM 4.0 jlsa (e AN daassall cahlaca¥) olal ladl callill oyl
.Vistex DB ds.all cilily sac 8

:JgY) solisd) @

(TIBIDMCM- lly Js¥) gmassall gpplacal) of (10) J<ally (1) Jsaadl oo
Cilaahylsal) gaen 383 (e lely (FDMCM 83 (0 4 s 483 Ll TITrDMCM)
5 aladinl die @lldy LMPe MMCMMCM,LOP, LHAP e 43ladll cass 3l
1152 oo paindl cland) glad Jsba o aladl 2 .Corellk Ligldll guall iy
& zase sp LS (FDMCM ) )lsal dewssall ciljlaayl) 576 ) (FDMCM)
@il il Lla le aded) BITIDMCM Gl jlaay) (e e .(2) Jsaall
g 4 (e Jily (FDMCM 38 (e LS 8 48 Jhael (535 el 440 JaliiS

. LMP. MMCMMCM,LOtP, LHAP lgxa &)all < ) cilaay )53l

corellk
Methods
Precision Recall mAP
MCM 56.86 33.71 41.86
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(1) MMCM 55.88 33.84 41.9 dsaal
O L lae
LMP 58.65 36.06 44.6
LOtP 58.8 35.3 44.8
LHdP 59.1 36.42 45.1
FDMCM 50.98 36.9 45.43
TITrDMCM 59.73 36.65 45.17
TIBrDMCM 60.37 36.39 45.17
TrBIDMCM 51.56 32.06 38.98

Al 93l Cliaiylas FDMCM i s e FDMCM e )lsal dawsgal) 3D cylaal)

.Corellk sacldll Jaf e L1dslud) (y5ila
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Performance Measures-corellk =M

u MMCM

70

60 mLMP

50 LOtP

40 ®LHdP

30 mFDMCM

20 ETITrDMCM

10

0 E TIBrDMCM
mAP Recall Precision m TrBIDMCM

FDMCM Z.s)l53 s FDMCM 2} 5l drassall DN cblaall o &3)lke (10) IS
.Corellk saclll Jal o L1diluaall 0 alasiuls (gAT cilia)slsdg

i ) oo lsally FDMOM e il s sl damsgall ol cilacd g bk s (2) Jsaadl

lgae 43 )lal)
Method Feature Vector Length
MCM 288
MMCM 576
LMP 1296
LOtP 3,363
LHdP 14,219
FDMCM 1152
TIBrDMCM 576
TITrDMCM 576
BITrDMCM 576

g i Solaud) e

Brodatz sl culily sacld aladiuly as) ((11) J<ally (3) Jsaad) b cse 50 LS

Jsb lgad amidd) Sl (FDMCM e lsal  3llly Js¥) cpmasall oj)aal) olé DB
¢us FDMCM 28 (e dpjd 5 38y calael cdaw 576 ) 1152 (e il gl
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Precision=79.53% sl e kel TITIDMCM i lall ¢
FDMCM iy lsall il (e 4ni a9 MAP=80.94%Recall=71.40%
gea A e el MAP=81%. Recall=71.49%:Precision=79.59%
sle . LMP. MMCM(MCMLOP, LHAP leas ayladl caci il cilaeylsal
easall Llgf LGS (gl ladll Llis e adied)) BITTDMCM Gl jlaay) (e
i ) Slaeyloall paen 8 (ge Jily (FDMCM 485 (e 55 8 483 Jacl (53

Ngae 4 laall

FDMCM . )58 FDMCM 4w lsal dausall &G chaay) gm djlae (3) Jsaadl
Sl ) Divadl On 4 9

.Brodatz DB sac @l Jal o (ga] cilia)jlsig

Brodatz DB

Methods Precision Recall mMAP
MCM 74.4 65.09 76.2
MMCM 77.93 68.5 79.3
LMP 77 67.4 78.2
LOtP 78.5 70.1 80.4
LHdP 78 70.4 80.7

FDMCM 79.59 71.49 81
TIBrDMCM 78.58 69.23 79.76
TITrDMCM 79.53 71.4 80.94
TrBIDMCM 64.26 54.2 66.69
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Brodatz DB - MICM
100 MMCM
L

30 MP

H LOtP
60  miHdP
40 H FDMCM

E TIBrDMCM
20

ETITrDMCM
0 m TrBIDMCM

mAP Recall Precision

t FDMCM ) j)gal G gal) EDEN cjlaal) o 4310 (11) J<a
.Brodatz sacldl) Jal (e (gal @lia)lsiy FDMCM 4w sa
JUN Ll PP EAVOA S

ol Vistex DB dsuill clily sacli aladinl adf (12) J<ally (4) Jsasd) oo
383 (e A Bua 48y Gl FDMCM due) )il S8l Jo¥) Cpmusal) cppjlaal)
«Precision=86.36% gitu kel TITTDMCM duw)lsall of 3 (FDMCM
FDMCM E o oe dup mAP=87.09%Recall=75.59%
g 4 e ely MAP=87.26%. Recall=75.84%Precision=86.64%
Jlaay! iy « MMCMMCM, LOtP, LHAP lgas d3laall cass ) cilaa) )l
il 8y ac] ¢(pasell Al LalaiS (gilil) adll Lol e adiey) BITrDMCM i)
Merse Aaal aas Al i jleall asan 383 (e il (FDMCM 283 (ga S

FDMCM Zuaj 53 ae FDMCM Zuajlsal densall 2D oyl o Aiie (4) Jssal

Vistex DB
Methods | Precision | Recall mAP
MCM 76.05 65.49 77.76
MMCM 76.95 65.87 78.52
LMP 80.56 70.55 82.05
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LOtP 84.8 74.3 86.7
LHdP 85.8 74.8 86.9
FDMCM 86.64 75.84 87.26
TIBrDMCM 83.53 72.29 84.62
TITrDMCM 86.36 75.59 87.09
TrBIDMCM 74.7 62.49 76.38
Vistex DB
HMCM
100 B MMCM
80 LMP
LOtP
60
M LHdP
40 H FDMCM
20 ETIBrDMCM
H TITrDMCM
0  mTrBIDMCM
mAP Recall Precision

.vistex DBsac @l Jaf e (a1 cilia lsag FDMCM e )lsa

Sl Y S cadel All) TITIDMCMaue jleall o JISKEY) e Laadliy
Oo el il el ((maall A5l LES el el @Y1 Jusdly Sl
ety Digldl) jguall 2els Jaf s (TIBIDMCM, TrBIDMCM) (a1 (s asy!
LY el L e Lgmadl Laylis) 5 Glldly cAadl) gem

bl slid)

A jikall daay sl alasiuly CBIR ol el (s d3jlae eha) () abll solisd) Cangy
t\jﬂ &= Laws 22 TITIDMCM aladnnls CBIR aUas elal &= <Lasgl TITrDMCM
Cubic, ) dabadll lelpl SVM cliiae 3l V) alal) clivas oo ddbid
aaaa) Lelglh KNN  ciliias «(quadratic, Linear, Medium Gaussian
Bagged ) datal) leelsils ensemble <iliiaqg(Cubic, Cosine, Weighted)
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o WS Al N .(Trees, Subspace Discriminant, Subspace KNN)

sis TITIDMCM a0 s ae V) alaill @il mas of ¢(5) Jsanll 3 (e
& 71.49% (s Corellk sl Jal o %84 N 36.74% (e 283 Lauigic
saclal) Jal 50 99.21% 1 75.83% (s Brodatz DB sac il Ja) ( 94.33%

.ensemble subspace discriminant 4. xe zedll &3 Lexic Vistex DB

CBIR alai as Wasg TITIDMCM da jiadll daa) lsall aladinls CBIR alas (g 43l (5)Jsandl
- M) alaall il aa TITIDMCM 2 el daa) lsal) lasiuly

Databases Corellk Brodatz Vistex
CBIR with TITrDMCM only 36.74 71.49 75.83
Cosine 68.50% 83.28% 90.62%
TITrDMCM+
Weighted 73.50% 89.75% 93.75%
KNN
Cubic 67.50% 85.17% 87.50%
Cubic 80% 87.87% 94.53%
TITrDMCM Quadratic 81.50% 87.33% 9765%
+SVM Linear 78.50% 85.71% 92.18%
Medium Gaussian 78.50% 87.33% 96.09%
Bagged Trees 73.50% 88.67% 96.09%
TITrDMCM+ Subspace Discriminant 84% 94.33% 99.21%
Ensemble
Subspace KNN 59% 84.63% 90.62%
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Lol clalingy) .6
glajinl Jlae b dexdiudll (FDMCM 4 ylsal dansge cilaal 208 Gl -l
Glo aalad) ae clendl g lad sladl (s Caagy @lldy (gginal) e alaieVl jgeall
el i) <yedaly Bam anl yules
Sle adie) Gllg (Jg¥) syl alasiul ¢ la idl 48y Juadl e Jgeanll 5
oy (@A Jull (lall lpall i sasmsall AEYI Ak DL
Laplsdll (B 1152 () chaill Hhie Sleud) glad aas alidd)
slo adad) B syl 4y ((TITIDMCM & 576 1) FDMCM
ol el DL,
Laidie ol julee il Hhaall COLS e adiedd) GBI laay) Jacl @
coai ¥ el bl ylaayly FDMCM 2l L))l ae 43ladlly
el (s ddee b sl il cOLS e slaeYL
Al ety V) alaill Cliias ae TITIDMCM duajloall Condl oy @
TITIDMCM ey all aladinls CBIR alai el o dulaall Cangs iy
ze a2 TITIDMCM 4 lsal) aladinly CBIR Al glafy claass)
Glibas pe daajlall mor of Bl cyelly () aleill dilide Cliiias
e (94.33 N 71.49 09 %24.21 Lwsy BB hasgie Gl Y1 alail)
dal e (199.21 ) 75.83) %23.56 4wy s Brodatz sacldl Jal
ensemble Subspace Ciiadl ae medl die @y ¢ Vistex sac )
. Discriminant
ensemble  Caiadl aldiul € B dangie B uSll el ofy e
Jansie oad 3 «Corellk dsslall sac @) Jal (e Subspace Discriminant
Laliiuall clad) of e Ju 13y (84 ) 36.74) %56.26 duwy 5
Glaw & TITIDMCM da jaall da)ysall aladinl gkl s2elall jsea (e
s JS5 Ciiadll S e 58y Shaay Allad
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4831 e wiall e Jpeanll CBIR pa rand) abetill el pladind (Ko edsinnall A
52c8 dallaal Hadoop ciliiiig CBIR (G aand) (e cliadf LADU il (40 Julisg
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