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Query image with muluple ROIs
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1) Compare the size of the ROI (S,) and predefined block size ( §,)
(i) If S, << S, then perform global matching
() If S, <=5, then select the whole block containing the ROI. Go to step §
() If S, > §, select all blocks overlapping with user designated ROI and create a list
2) Find the dominant color of the blocks selected in step I as detailed in section 3.6.1
3) Determine the block having largest overlapping area with ROI from the list of blocks created in step | and
designate its dominant color D for comparison with other ROBs
4) Finally select only those ROBs, which have a dominant color same as D for comparison.

5) Compute region codes of selected blocks as given in section 3.1

e ROB el gy ooz ,5501 -5 S

3L 5 (2l cnl ) (Al Gl Sy bl 2 g 008 patie LAE (o 1) 055 Ja we (e oS )5 &Bly 5o

Nadse bk SleFen o yan b pglas desl

Ll gy el gz 4l oS wlie o Casdse ;0 1 Gl luS gemine SeS L asl slaas e callls
0000. and ;I Jol> mls axlz 0,5 o Oypo lddhie oS e ik aNd Gllee plxl b laoals ()l

By dleS SuSs ailive ddlaie 90 loaS &yso ol o wils

oS Ll pgai (e L1, L] Sla Sy Wl oo plu O)50 ol »o 256 1000 sleROI Jolis ailaisas axiliz
Al oo line gim Comdae 0 1 (gl)ls a5 wyles auslie 1111, 1001. 1000. 1010

slailais oS g 35T L g« (ROB) Gua pgas j0 ROIL oo Sligeed slacsD awslio b lacalis by, ool 4o

Syd oo plnl ailine S CusBse 0 1 (glp g U ladhte slaaS le bacall 9 5 0 &)yse alin
e @l s b

Sl oy g i el slasls

124



VP liwo Y o Loy oF 0490 ‘5)5&3 ) )wa‘@f POy ‘sLbé),L’i.ué al=xo

i 581 gl lo diis (pl dlogr a0 aidS sl yisu jo (ol (g, 5o ol &l s IS 4 5l
el 35,8 e 5 gl camlie fime (530 45 a2 Lo il 5 Ll g e i 2l Sllgitoy o o
slasslwosly o l.@uikg.La)’] plxil 5l o a5 ola g, Oldie 4 ainy o5 sl gla il 51l B o 09 oo ploxl

}Lé CJ.’.‘ 2° Gls );“")Li 9° “"“"L‘"‘cs’“ e Mg n el RIC sl ol }I SV » 3ed 6‘J? @LQ‘ S8 “«59r°

g

S b e 0940 50 00w (g oo 00uel i liiel (glaools 45T Slaools b 598 cel)ly g0 (Jad yiolis jpax o

IARS s Sloe a5 ol walgs Jos &ygo (pay oo lael 5B o aisd o ool ioled g X Las oS oy
Ol o Mz 00,5 oo b (i liel 1 o il wazme jgel (sl daaz polie jleslaiul g il g0 ol polie
2 (sl JSie Ll eog0d ool b yial )l ol dige ded b dige poliie (8L (6l S5 0,651 s ol S ol )
579y 6o JSea b 1, 3,505, cnl Slos a8 wtln bapges,S o5ln e (533L (slp Slolone Jood Bl x|
Gl 5 il ar s (0.1 18 Se) 00,5 5,5 Ciliee polie a1, 455 el 95 a8 ol l Sl o Jo ol 35l o0
33 el ol (6l oael ey polie i Culed 50 ez |y i 2L GRelil 90l slp polie Gl alisee

DS oo 5,8 oolainl 5,50 (6400 00 100 518
ools acgasne

ST 5 a4 ol ey (slols acgacme o5l gty e S5 13 ek cal 555 e 53ulS a5 5o
5o odliil jsliie 4y JT oyl (slools degazma (Gaiod () 9,505, (99 oz 4 azgi b il o | 5w Sliogas
03,5 el St i slatios ol o asls degerme K2 3 w33 oyt 55 iz sty Ui,
3380 53 Ol (o 4)) S5 152 800 5 (yselee 142 51 iy Jol 00l asgome cnl aily (oo y5lel Culos 5l ons
ol 50 d97ge lapnl ailb o e 2014 L 1996 slaJlo ojb ,o calizs o] 52 400 4 oo 9 51 i
w00 08l (gla 45,) )l B 5 Slaseie fyzmen Sl 5 005 line (L) 05,5 24 & 3laie ool degare
5 (e ol pglad (g5 b wwed YIS ails o 8 Slasin) by pul S Sledlbl 5 (subo o1 wol,ls oo da ol

D95 on e 4y 0310 degese

oolaiwl 5,40 00l degazo

o o] slows ol s slaws 09,5 3
2,370,585 22,507,155 Books
498,196 7,824,482 Electronics
208,321 4,607,047 Movies and TV
492,799 3,749,004 CDs and Vinyl
1,503,384 5,748,920 | Clothing, Shoes and

125



V¥ (liamo Y o5lacds oF 0,90

63958 9 5 gmolS @y 30 (p g8 (LB Holiws dlxe

Jewelry

436,988 4,253,926 Home and Kitchen
434,702 3,205,467 Kindle Store
532,197 3,268,695 Sports and Outdoors
346,793 3,447,249 | Cell Phones and
Accessories

263,032 2,982,326 Health and Personal Care
336,072 2,252,771 Toys and Games
50,953 1,324,753 Video Games
269,120 1,926,047 | Tools and Home
Improvement

259,204 2,023,070 Beauty
61,551 2,638,173 Apps for Android
134,838 1,243,186 Office Products
110,707 1,235,316 Pet Supplies
331,090 1,373,768 Automotive
171,760 1,297,156 | Grocery and Gourmet Food
109,094 993,490 Patio, Lawn and Garden
71,317 915,446 Baby
279,899 836,006 Digital Music
84,901 500,176 Musical Instruments
30,648 583,933 Amazon Instant Video

ol i (b3, sl ylxe

)‘ @5; u.\.:s.w = M A 99 LR ¥ ) »)LQM (5190""“""“" ‘_;)l)))l C’,‘LQ)L»J.A W) UL"’ lajé J@B o as )B.EJLQ.Q
(PO iy «Oblpiion ga plai olajlas Iy Slolpiing cds Ko 29,5 g edumuiw | Shilpiiny coaS bl

Slaetd LJ5‘ Awd s> 0‘9'\59 ‘) Lefi JLA‘ g9 02D »)LQM W 6L®M|)3 o ‘;)LA)ZA 9 ‘5@}@} > laos 56)5Ty

126



VP liwo Y o Loy oF 0490 ‘5)5&3 ) )wa‘@f POy ‘sLbé),L’i.ué al=xo

Js‘ Awd GL@)LM ) 5o uol_'> )5.104.» as 60)‘5.43 3 el QLQM.,.) &Lﬁw UB‘Q‘)"" me..mjf )..S‘ B c\.....” 05.04
JBal 4 el sloasals jo "wlolpriny cBs" Ol paghe sl ool @8ly Sbj,l 050 Slolpiig s Wil sog

S oo 03l inled Calisee

ol ol oo 130 il o gl 28,5 S5 5o alalyas Slolyiion, s il (ol Gutm e ooty gl ol o
@ ag)) Ohla g 4y azgi b Jol )0 g oad 4185 lai o ools asgame a4y azgi b egoleiiay (o) L)l 5o GRS

(g o iy a5 O ygo iy lre (pl il o] XIVMSE JLas (o o0 (so0e
\ & A
MSE = — >R -R
1=\

R

as, gl aus l pn] SO aead ool (239 g, R’ 0dg (5.;‘,)‘9&1 Sladigas slass b ol N Ggd alasl,y o
Al oo 00imd Slpiioy i Lawgl 00l 03] (e

12,5 4 g 5 5 (2bl eyl 4 Cunl (oo eoleriny (hg)y 2l bl o el

sl ) 5 e 551 3558 5 ool 5 Skt 330

38 9l 5l (Al sk plej S

5345 3,15 392y hlitee (sl lire g oo Ob jw 0 Shae 9o b )] 5l a5 saies slpiien e sl ST obj,l sl

g I XVI Jlg5b g I XVEds Jlas a4y ylg5 oo alos o] 51 s o,Lil aie) ol )0 0o adlis (68,50 40 olol slo Juad
E

58S sited oo yTal)l (358 gl ,lixe 0,8 0,Lil il o SleF 3l g CEs 5l Sige,la 1 Kike S adly o a5 T Las

ltNr |
: P

Precision =
T |

S
7] sl @50y GIs35k Jlome o5

lrNr |
Recall = —=—2—
|z, |

5 F

127



VP liwo Y o Loy oF 0490 ‘5)5&3 ) )S‘wls‘df POy ‘sLbé),L’i.ué d.lzo

F = 2PR
P+ R

r - -
pt b ol ol 09 ools slging )5 4 b shjgel gloosls wlul oS Slaal « Slgs 3l g S804y by o Lafly, )0

] r
B @ gepa aS ole @bl Grizmes cogdige ool lulad 8 L aigd e ool Slpiday )5 4 &S ole o]
r
ol 00 ool uw.;Lo.) p L; Slouds OLQ,AM

ST @ az g b alo 0929 5 Sl polas (533)5 Slai s 5l Jol> loj les a5 ped jalil bl slp s kne Crizmen
s5hee i) sl Jlxe cpyies el o slite ;S0aSy b chlize (gladials 5| olbgtuc 4o Slolyiin 4l ols;
ool Sl s @) sl 5 et esliial sl 31 4 cel il (528,85 4 ] e 5 5l S o s
S ki ] 45 55 (GMigTe ey ol Ltalhl 4 yeie ol WLl Anl o ol 1T L o 45 Cad
5 5,5 Sl 4] ey G55 g Sl 1 e gl 05,5 a5 s 05k <21 s ol 55 ol

bl )8 pjadaly ke

" . <aT" , «€N

fnnn, _img f;’,mg f;mn _img

- Sy elsil oaims las M-I sl / o Sy degama pobl py Sloleiing @)l ploy T 358 Jgay 5o

mg

A3l oo pl ples poas 4 bg e sl (S 5009 poal iz 3l 2l Thy j2a ph] S oS oy slo

6 S 10 00l muy sloylogad o il ol oo 00,51 (goloin Lbg, 89, 2 walitee Slislej] mls 2su ool jo
olis mls § ml 0050 Lialel Electronics 3 BOOK sois axsliss sols dcgema 90 9y » 1y B 5 @ alises polie 9
IS 0 00l o 3 S0 g0 .l 0.63 Slade ﬁ )3""‘)L’ &ly g 0.57 Slade oo )""“‘)L’ Gl laie o g 45 oald 00ls
5l S g ol bt amare Glis B o @ sla el )b oy yiclio b (golpiion g, sl odwl caws 4 MSE j,0lis 10
11 S Jboges ol amane Hlas B o @ o ymal)ly o iwlio b goloion (o9, sl 1) odel Caws 4y i 5 g3 8

les S 1) (6 Kaiz ol ol S Lae 3 je 0 alnddsl (golpiiy g, a5 dae Lis

128



Precision values for different Alpha on Book dataset
100

—e— Book Dataset
95
90
c
8
wn
o
v 85
a
80
75
0.2 0.3 0.4 0.5 0.6 0.7 0.8
o (Alpha)

Book ools Afgoxe (S9) p alises ﬁé‘.a.o u.uLw' > ool Cawd L R ).nbLG.o -6 J&w

Precision values for different Beta on Book dataset
100

—+— Book Dataset

Precision

85

80

0.5 0.6 0.7 0.8
B (Beta)

BOOK cols acgame (55, p f cilize polie wlul ool Cows 4 s polie -7 o

Precision values for different Alpha on Electronics dataset

100} .J,l\ —®- Electronics Dataset
’ AN
' A
95 A N
[ 4
b » AN
I’ \\ f’ \'.‘
90 ~ \\\ ,’I a
L > X
E ,', \ 7 LN
2 ll .\ ’I \\l ’-
o ¥ ! ! o
& g5t J \ /
K \ A
/ \ I
o 1 r
\ J
80 iy /
) »
A /
.\\ III
751 “u
0.2 0.3 0.4 0.5 0.6 0.7 0.8
o (Alpha)

129



Electronics sols acgeme (53, p» @ aliSee polie bl odel Caws 4y cds yolie -8 S

[Ty]
s
S 8 28
— | s | . e~
o ! ™) 1
~ e ol‘\!l‘\'vmmgov_m ‘—'gQ
2 2 g @ 2 o @ o o@ | M S | -
o | ® o D d [+ B Dl &M
oo <]

80.85
74.36
75.23
80.02
78.15
79.86
78.23

PERCISION

0.820.810.780.730.720.690.660.630.60.570.540.510.48.45.420.390.36.330.30.20.240.210.180.15

B

Electronics cols acgame 59, p f calisre polie wlal podel Caws 4 8o polie -9 S

a=0.57 and $=0.63

0.45
0.4
0.35
03
W .25
= 0.2
0.15
0.1
0.05
0
6‘3-\0"/\\\‘&\0\@5\0 & & &S 0‘ (}"\\ & S & &
P S DN EE g F S S o E!-‘b‘\‘“ F @ P E®
ME S oF & e o\‘:‘& & & S {\Q\ Q’z ‘55 & & S S
g” . & 2 &L * 5 &
F A T A & 5 O & Q?‘ W PR &
N *(\OQ'Q\O‘:(\ © 5L SRS W obo o o
& & & ° 5 W ®
& & DRPTS ks
& QIR & R
(}0 ?} Q}

Dataset

B st sloysl )by ilio b ooy (29, sl ool cews & MISE 50lie =10 S

130



=0.57 and B=0.63 a

120
100

80
60
40
20 ‘
0
&

O O Q Q7 R SO SRR e\o‘\«-} O
& 60(\\ ,§£> b\\‘(\oé,'b @65‘\6:3@&6000% 6\0 & (5"”@5‘2‘0 q,éb &0@&‘*@@\ @o‘\ O\\}(“ & RS \§S\°\) é\u‘“\b
&
@ c;g\\ S & OE ST & el R0 ® O
SRR S KO ¢ W @ &S
S @ ® T N o W 0 P & * & & NN
6{{\\ \2\06‘ & ¢ S <0 <0 R Q‘c\ \;3‘:\ ‘_)\0‘ ‘\’0(‘
c & & & o & L

M Percision MRecall ®mF1

B 5 sl il i yilio b solaiiny g, sl ol s & b 5 fy51,8 285 Jno s polis 11 IS

e 1y ol cdld o LS o a5 wibie oamte szl Gl Saiog L oosimd olpidin st SO
Sl o eolainl 550 0,505, 0,05 059> dlex 5l Al 8)lae 4wy (LSS IS Cezle g LB e jo il o0
Gl ooleiiy gy 5o el pebar (285 Sl o ] Y Slaged 5 ol (sl 08 3)l5e )k 5 Sloleiny
IS a e o] polas (38,5 (L 0 les a5 Cowl oo saupsslpiing slapivmw slp ols 0,Sg, 4 axgi AT Gudos
b el IS a4 il s @liBe gla o il o ile o Ll 0,5 ds g apil &l allas
lyioe 3 (e gl Gk e 993 L2l g (2hb (golidnn phanns (59,0 Sl &5 e i3 (S0 ed
€9 dw ,o 5l oS 5 sel oSl Jlael 5 (S g <l oK) pglad calize sl (S5s gl sl ol a5 ail oo (CBIR)
p> Rl g (S cse CBIR adie 1o polad lo (Shy oS5 &Sl o8 (e cl S5 4 ¥ il (oo
5 o o & o 5n el sl 285 5 0 Shac Spug o S ol Sl 5 4 J 005 on Slilons
5 loee g (2had @l Al ogd 485 oy )3 3,805 (nl Sl e 998 (o0 05 18 Slaine pglal gl (S 5l S

80,5 oo atnine Sledde sla gile ooly g b b5l 51 e solerin 9,505, colas

Oy Faos pis SO iz szl Glp S0 99,5 5 damie Sllpiinn a5 eolpiiy i, s 4 sy Dlnoy
0 0Ll paw (SIS &gy 4 aods jleas S A Ceond (sl o0l &Il Lad ] aidS gla ity 10 08 s g
ol Ao 5 90 oxﬁfﬁ)ao?}g@i}lg&g)ﬁﬁwb@éfjlép shls Gz cpl Ho (golpiinn i g

131



VP liwo Y o Loy oF 0490 ‘5)5&3 ) )S‘wls‘df POy ‘sLbé),L’i.ué d.lzo

& lwoolel
obie]
7 Ll
S0 0 e

EESUHRWY

sy55 3k Jos!

g0 o Oygo s Gl oo 1y (glweslel 518 sals SBlaal
o o] 45 (it Joo olx]

&y ‘5»L»)L» 6‘).3 ‘Q‘ﬁ)ls 9 lerb.u—‘ L .Ioe.gfo o] Cowdo SleMs| Lg)Luo)po

WS (o0 P o Censl patdin (o (JSB & s aielig plgieas Az oy anld Sl Bus (g )lope s 51 50
aaliy b5 Gl Bales g oms )5 Ll culs) e 4 e L)l slajls 5 @dlo L 5 koo Jlolgiiy 1)1 L
CobS baas o555 5h Jles! 1 Ban pozes il iy o0 1) jeS e cdimd slpiion e 4 dnly (60,55 slo
- 5o 03 3y @l 4 o G851 8l 0 0,550 b Sl ol v (S g S A 50 Saog sl

sl

sloosls 0gh ol Dbl g gwws I L g so 0,58 wlie S0 a4y gl slaosls « bjgel al>ya jo
Iy sl k5 5 50 sloools wilgny canlin IS0 4 b a8 5 103 oolail 5,50 (glS00ls ddlin Caliss sljl Jawgy ool 0,53
e S pdy ca bl el dl> o j0 a5 LiolesT b (solpiin pieaw 10 39390 (slo adlie adS o Shae ayles 4l

D9dise po3) Sygo yd S Aoy Sl hole (cn ey S azme Lol 4y i 0 Slas (nl 0555k 05 o0 (et

slo)lal o 4 zgos 4 a5 Lz il onal S5z pleal Gl £585 Jomo b 0929 3550 10 ol (S a5 58 JB IS5 51 (S,
Lyl g co 00wl ciule)l slaools a5 slasols b iolesl al> o &8ly j0 ol oo iulejl lgie s glal> o i
At Jleas &5 5B (nl o pdy (oo D)ge 03,5 atie a2 3550 Slajlate il e 5 )Shas a5 Bun (I L LS 5 00
S 8ee Gialosl Bua b o5 5 00udd pians 58 (639 Slboml 4 oo (zminwliel 518 BV il oo i jLitel 51
38 ool e Jol 00 5 o @)l mlis b3yl 5 Leptalesl (o 5o 5 allie j0 a5 (2l @dly )0 05 s el s

RIPIRUYPES

132



VP liwo Y o Loy oF 0490 ©9be 9 P ool @m 50 (98 o jalws alxo

&l

[1]D. Marti'n, C. Lamsfus, and A. Alzua-Sorzabal. (2016). A cloud-based platform to develop
context-aware mobile applications by domain experts, Computer Standards & Interfaces, vol.
44, pp. 177-184.

[2]Lim, H., & Kim, H. J. Item recommendation using tag emotion in social cataloging
services. Expert Systems with Applications, 89, 179-187, 2017.

[3]Young-Duk Seo, Young-Gab Kim, Euijong Lee, Doo-Kwon Baik. Personalized
Recommender System based on Friendship Strength in Social Network Services. Expert
Systems With Applications,pp.135-148, 2016.

[4]Ruoran Huang, N. W. TNAM: A tag-aware neural attention model for Top-N
recommendation. Neurocomputing, 1-12, 2019

[5] Masoumeh Riyahi, M. K. Providing effective recommendations in discussion groups using
a new hybrid. Electronic Commerce Research and Applications, 1-24, 2020.

[6]Bushra Alhijawi, G. A.-N. Novel predictive model to improve the accuracy of
collaborative filtering. Information Systems, 1-33, 2020

[7]Chenjiao Feng, J. L. A fusion collaborative filtering method for sparse data in
recommender systems. Information Sciences, 365-379, 2020.

133



VP liwo Y o Loy oF 0490 ©9be 9 P ool @m 50 (98 o jalws alxo

[8] Yong Wang, J. D. A hybrid user similarity model for collaborative filtering. Information
Sciences, 102-118, 2017.

Anahita Davoudi, M. C. Social trust model for rating prediction in recommender systems:
Effects of similarity, centrality, and social ties. Online Social Networks and Media, 1-11,
2018.

[9] Shouxian Wei, X. Z. A Hybrid Approach for Movie Recommendation via Tags and
Ratings. Electronic Commerce Research and Applications, pp.83-94, 2016.

[10] Rui Ren, L. Z. Personalized Financial News Recommendation Algorithm Based on
Ontology. Procedia Computer Science,pp.843-851, 2015.

[11] Mehrbakhsh Nilashi, O. I. A. Recommender System Based on Collaborative Filtering
Using Ontology and Dimensionality Reduction Techniques. Expert Systems With
Applications,pp. 507- 520, 2017.

[12] RahulKatarya, Om PrakashVerma,” An effective collaborative movie recommender
system with cuckoo search”, Egyptian Informatics Journal, Pages 105-112, 2017.

[13] JianWei, JianhuaHe, KaiChen, YiZhou, ZuoyinTang, "Collaborative filtering and deep
learning based recommendation system for cold start items”, Expert Systems with
Applications, Volume 69, Pages 29-39, 2017.

[14] losif Viktoratosa, Athanasios Tsadirasa, Nick Bassiliadesb, "Combining Community-
Based Knowledge with Association Rule Mining to Alleviate the Cold Start Problem in
Context-Aware Recommender Systems"”, Expert Systems with Applications, Available online
31 January 2018.

[15] kartik Narendra Jain, Vikrant Kumar, Praveen Kumar, Tanupriya Choudhury, "Movie
Recommendation System™: Hybrid Information Filtering System, pp 677-686, 20 January
2018. movielens, movielens. Retrieved 8 12, 2015, from grouplens:

Presenting a Hybrid Recommender System Based on Participatory Filtering Techniques and
Item Image Content

134



IOT @l 04 257 008 62958 3 FampelSip 50 (g sLad gliws Ao

Seyed Jalaluddin Gharibi Karaik

Software Engineering Department, PhD Student, Islamic Azad University, Yasuj, Tehran,
Iran,

gharibi.jalal92@gmail.com

Abstract

Recommender systems, with the ability to recognize the user and predict his priorities, sift
through the information that is likely to be of interest to the user from the large volume of
data and save the user's time and energy by recommending them to him. On the other hand,
these systems, with the ability to analyze and store the user's past behaviors, also infer
existing services and information that he has not paid attention to but is probably interested in,
and provide interesting results to users in the form of recommendations. While in the vast
majority of works done in the field of recommender systems, each item is represented only
with numerical or string features, one of the features that has a significant impact on
determining the desirability of items from the users' point of view is their images. This is
more important for products such as clothing, jewelry, etc., which are mostly accepted by
customers due to their physical appearance. For this purpose, this article seeks to present a
combined method to increase the efficiency of these systems using collaborative filtering
techniques and the content of the images of the items. In this article, first, using image
processing techniques, the visual features related to the items are extracted, then by selecting
an appropriate similarity criterion and using the technical specifications of the items and the
individual characteristics of the users, the users and similar items will be segmented. After
that, using this information and utilizing the collaborative filtering technique, the best
suggestions that are most similar to the users' tastes will be presented. Experimental results
show that the proposed method has demonstrated good performance.

Keywords: Recommender system, collaborative filtering, content-based image retrieval, e-
.commerce
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