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Data Source Content Based Movie Popularity

(TMDB, IMDb) Movie Prediction
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Altribute Value
Movie id 68721
Genres Action, Adventure, Science Fiction
Terrorist, war on terror, Tennessee, superhero,
Keywords . .
tony stark, war machine, extremis etc.
When Tony Stark's world is torn apart by a
Overview formidable terrorist called the Mandarin, he starts
an odyssey ofrebuilding and retribution.
Tagline Unleash the power behind the armor.
Casts Robert Downey Ir, Gwyneth Paltrow, Don
Cheadle
Director Shane Black
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IMDb Rating Histogram
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IMDb | 0= | 5= ] 6=] 7— | 8= | 9-
Rating | 49 | 59 | 69| 79 | 89 | 10
Movie | ¢ | A | Aa| ® | su | spH
Class

Ol I -F

VoodS ceul lgime (s ohid arog gl Joo o sl Josle ol SoaSu b e (ol Jg3le an (sl (solpiiig et
Tor Sl b s i Gl Jsile S pge Jaile 1S (e s | 00ls dasgemme ;5 0al Can il glo olid e Sl arlie (LS
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[ TMDB Database ] [ IMDB Rating Database ]
; I

_________________________ i S, | S
r \ T Y0 3
: : : Recommended Movie: : : Viewers are grouped into 4 groups :
| - | I . 2 I | I |
. [ Movie Meta Data ] | 1| Voting&RatingData || | fccodnatohacdencamly /7
1 (| [ |
i 1o =0 | (] = Oy
| : : : : Group wise recommended } % ‘3
I I wommmeme): 1. movie voting data | Z 3
: [ Movie Similarity Measure | |/ L CNN Classification | || y : 22
e = o [ = | @
| J! o [ Group wise movie reference J ! & g
I (| Yy [ I g =
| | | [ | o @
e \: : Predict Class {SDH, SH, : : : -
I RM={rmi||j=1 2,,N}" I | | H AA A Flofmoviem | | | /7% of Recommendaticn to {Junior, ™ |
: 1 ! y: : : : Teenage, Mid-age, Senior} of movie :
R = I —— R = B e e e s 2

ng%:n?::gawg:'e Movie Hit Prediction Target Audience Prediction

Sl ol 5 lesed ¥ S
Igizmo 1 (o whed Ao g (A
oowlplﬁéjowlwmu Q:;_éL“_g\ﬂwJ.:.éLng ‘5?}%5}\45.05_.5‘5@03&;“1 auwu&,u,sbslf Iwﬂ‘szzfﬁf;lﬁéjl
b3 b 4 P (Shyoyse p0 1, Mi &My oL 90 jo o el a8 las F = {F1, F2, o Fn} (g aes ol asS
1298 (oo Al

dist_F'y, i

(fi.S‘f;J

similarity(Fi;, Fi;)
U?:] {diSIFkg_j}

(1)
(2)
O ol el My old alie sl ol in N dculoe Jsile opl Ban .ol Mi & M) (LS 90 o alold ls s distij «(V) o

OrSe0 5 ot yosdl el May jlo o8 90 12 o alol Lol cad (6,5 ojlail Gt sl (Sl eolatul b o8 g0 2
Calad gla)lro 5l oolawl b ohd 50 o IS Calils (6,05 ojlail .ol oals oolaiwl alice sl ol i N (8L ol alien

g (oo demlne (B3 7 pd 4 ugienS Cealid asile
(3)
(4)

c_dist
c_dist;

cosine_sim(dist;, dist;j),
fof 1
{c_dist; }jzl
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ADO

)
TMDB Dataset
Content based L
Recommendation

[Genres] [Directar] [ Cast J [Keyword} [Description} ‘

Y

Preprocessing & Cleaning

(]

Cosine Similarity

(]

{ Compute N Recommended Movies using Multi-dimensional KNN

@ ={rmi||j=12.N}_

ok ot Jysla ¥ S

rhed 430 (S Sy (&
Sopdy oy b3 ssle (295 Jile cnl sl ol 408 (St piaes S Sl Sliiion a0l 50 p90 Jgile San
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L BM =ul, {rm}|j =1,2,..,N}
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Algorithm 1 Movie recommendation using multi-
dimensional KNN.

Input:

Movie Feature set F= {F|, Fa, .. . Fn} = [D. K. G. DT, C}
Movie Description & Tag line D) = {d;}}_,

Movie Keywords K = {k;}_ |,

Movie Genres G = {gi}?

Movie Director DT = {dt;}]_,,

Movie Cast C = {¢;)]_,

Output: )
N most similar movie of movie —my Vmy{rmi|j=
J
I‘2""'N};‘=l
L Dyp_pr = ld_ti}}_ calculate TF — IDFVr;
di, whered; € D

2. K = {wpin}}_,
where k; transfer to binary word binw_bin;
3. G = lgeinli
where g; transfer to binary genrebing_bin;
4. DT = {dtvin)!_,
where di; transfer to binary director binds_bin;
5. Caw = lennli,
where ¢; transfer to binary cast binc_bin;

6. for (Each movie m; € M)

7. for (Each maovie m; € M&m; # m;)

8. dist_djj = cosine_sim (jd_n'h d_tij)

9. dist_wij = cosine_sim fw_bin,;, w_b('nj)
10. dist_g,; = cosine_sim (g_bin;, g_binj)
11. df-.ﬂid.fr'j' = cosine_sim (d!ibfﬂf‘ drfbiu),)
12. dist_ cosine_sim (cﬁbr'n,;. cﬁbinj}
13. distij =

{dist_dy;, dist_wy;, dist, _8ij» dist_dtj, dist_ci
14, dist; = {dist)! |
15. for(Each mavie my € M &mj; # m;)
16. c_distij = cosine_sim(distjj, dist )
17, c_dist; = {c_df.ir.:,}'.'zj
18, c_dist; = sort({c_c ‘;-“gl‘;-;]}
19. RM' = lmrjU =1,2,...,N = firstNmoviesof c_dist;
20, RM ={m}|j=1,2,...,N}
21. Return R

n
i=1

cgam aiz KNIN 5l eslanl b old aogs ) o 5651

. N .
Vi Y v ®)
Vi= (Vir=1,2,...,10) (6)

i o i
oads 48,5 LAl 5 1) Oygo A jus ol Aﬂ,ojsplﬂé,m)‘lr:? as, (V) o e o las ]y Mi (lé 6,5 4, QL;}:;V «(F) 4o

1wl

R {Rj|j:|,2....,N}
V ={(V}_, and R= 1R},
creates input dataset X=VUR (7
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&S sl ol 5l 6l diged ¥ Jgax

Vi= m; = m; =

¥ir=12.,100 | Avatar | Spider-Man3
A 822428 210605
v 800110 206442
Vi 806286 482927
A 446746 561242
A 190478 324569
Vi 101340 154969
A 51821 67734
A 29602 34332
1A 19301 19318
Vi 38270 26599

4, Ol l sl wiges B Jgor

R'= m; = m; =
{Rili=12,.,N}) | Avatar | Spider-Man3

R! 7.1 6.7
RL 73 6.8
R 7.7 5.7
R: 7.7 6.3
R 6.8 7.6
RL 6.3 5.3
R} 7.5 5.8
RE 54 5.8
Rl 6.5 6.9
Ri, 7.5 4.8

et et Sl a0 oo )] Jla e a1y (F (igsSie 00 3 615D olid 59T sy a5, 5V sl Sy polie ¥ 5 ¥ Jpazr
o o3 YV oo gl ool @l Julds (609,9 slo ools degaze .l ol oolatul (65,9 (ylgie 4 X ools dcgerme I ipld WS
Cand g hygel LB 98 4 0)bgd (68959 Slb 0ols Acgaze .l oad (605 o p il WIS i b ooslo dcgesme il
wras A0S gadnb Joo cwl @old ools YYO feld 58 s jisu g olid ool YYYO Jels 6;';)'9.4»1 OPu 09l (oo s
s o Josle pl,SLo Sel O Sl o oolaul Copgaze bl alize ISP 4 bopld gunail gl Sazs

a2 oo i3y ok 0
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A2 o ol |y golgaiy ID-CNN (5605055

ﬁ Rell) Activation Dropout {0.1)

12" National Congress of

the New Technologies in Sustainable Development of Iran

1 I

<

RM = {rmf] | j = 12.N),_

‘ IMDB Rating Dataset

¢ 5 J
¥

vm; Compute {Vi|r =1,2,..,10}
Where V! = T, vfy
m; = movie & r = movie rating

\

vm[{R®|i=12 .., N}u (" |r=1,2.,10}]
N = no.of Recommended movies
R™ = Rating of i th Recommended movie

‘

Train & Test Dataset
1D CNN

- {

/ Predict Class {SDH, SH, H, AA, A, F}"\

;: )
\\\__ of movie m > J

ok Ay S Gl Je B S

128K 4

= = =

Maxpooling |2 Dropout (0.1) Rall) Astivation

256K 5 Relll Activation Drapout (0.1)

\ Prediction Softman Dense |2)

'ﬁ:za:ﬁ:

Maxpooling (2)

ra..r../

solerig ID-CNN (3505095 7 IS0
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Algorithm 2 Movie popularity prediction using deep
learning.

Input:

Recommended Movie details RM = [rm;:[f =1,2,..., NY.
Movie Rating Database M,

Output:

Prediction of Popularity Class (0, 1, 2, 3, 4, 5) for movie m;

1. for(Each movie mj e M)
2 fo:‘(Rarm% r=12....10)
3. Vi=y vi‘l‘__._
k=1
4 where \i_k = no. of vote with rating r of kth
recommended movie of m;
5. Vi= {Vr'_|r =1,2,..., 10 voting details of each
movie m;
6. V = (Vi)i_, voting details of all movie M
7. R={(Rlj=12.. .,N;:_’zl, where Rf = rating of jth
recommended movie of m;
8. Create Dataset X =V UR
9. ¥V ={ylyie(0,1,2,3,4, 5,
10. X =erm U Xfe.sr
1. Y=Y trainUY test
12, Y *_test = CNN(X_train.Y _train,X_test)
13. Return Y *_test

(o (5 750L jl osliiwl b oled Congumo (St e Y o 555!

ol s Sl g 455 1) 09,5 50 5l T, iz Slass 5 w8 oo ol (w095 58 awgs )8 gunas 5l e (0l
ol Cougame Joile cnl culed 50 05 o0 oloiiy slapkd 2en 3l 09,5 o il anas) 5 xS, Sledbl ples ) ondaag
9 05 o 2dlys ol gile (ays 511y 69559 Bam cblbie (i Jgile A5 e (R Gy S 095 2 slp |y ean]
055 0 8999 Olsie 4 1, IMDB suss a5, (sl 00ls dsgazme (yuizron

o ohd 5l sl degorme 5l Lo S o0 agi | (i ol SOl bt slapl (rmjlj = 1,2,.... N) kb aoss Jsile
degazme ool 0950 oolaiul ools dcgeze 10 Sg>ge RM = u?:l {Tm.;l-'i =12 ""N} sl old don 5l ool oy
s o2]a8,5 55 1) 0ols degezme 0 D5z g0 slapld den sandd, 5 Sl ledbl dlex 1 AMDB sasas, glaosls
09,5 1 (Sl oD 45 WS (o0 (St SO s S (o8 el 095 oz 4 (S Comez olel ) lible (golerdy
o 09,5 O Jguzr )l Cemgd 1) ohid 09,5 S g aimd (o g 3 1) oS piien 09)5 plS )l Sz | i oS G s
Acgazme g 00l deogl olid 0ol degammo jloolatuwl b oyl 5 ogdle (oul 00,5 lax 1) Gri 09,5 ;oL a2 o ok, oy g
Slapkd aen 5,56l 5 sumas, Sledlbl ol ools dcgore ,» 45 03,5 slol wlElas ools acgere IMDB sy a3, ool
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Age Group Group name
0-17 Gr-1 Junior
18-29 Gr-2 Iy Teenage
30-44 Gr-3 mid-age
45 + Gr-4 Senior

OB diiy Fw 09,5 0 Jgux
acgaza MDD (05 43, sols dcgama § 0o doogi Wlid 0ols dcgommo 5l oolatwl b el » ogdle ool 08,5 lo |, GTJ' 09,5 Lo

ool T (15 (S onibarogs slophd den (5,5 6T, 5 sowas, Sledlbl Jols osls acgame ;o .0 sl 4lElax ools

Grfz{ Gri k- VrG, Llk=1,...,N) (8)

1 og,s 5 M (Ls snaros ok kth conas, oSl RGrji o ol e M (L5 ol og,8 sasnsslis Gr; 7oA e
digs Sy Gr; 05,5 s el | 09,8 51T (L3 onds apogi olbd Kth a0 (6], Card saims oyl VT e WS s g
don oS 5o glp WS (o Aol Geme phd S ln L (e 09 e s 61 Wyt Sy lp WS (o0 dlm] Al
s S Sl 515 5 OTT e sl | sl i s il nSileo s K = (Lo es N o s
o ples ol (GTIT=123,4) 1)) (o) 25005 5 s3L b (Grili=1234) < ¢ ..
eolie glls ot i ”T"Guk Rirji o 4, Y 5 % sl ol gl L OT1 st"“; 05,5 Lawys i (L5
el (F (55:5e 350 5 ,b151) igas olid 58 (sl (Jluilo) ¥ 095
¥og,S o 4, oliz 5l sle wiges 7 Joor

~ RGy,= m; = m; =
{R lGrg,klk =1,2,..,N}| Avatar | Spider-Man 3
RL 7.6 7.2
Riry2 8.6 72
Rirys 8.4 6.2
Riroa 4.6 6.4
Riyr,s 48 7.7
P 5.1 75
RGr,7 5.2 5.4
Rt,.s 6 6.1
Riyo 7.1 6
Rr, 10 8.6 74
(C_RG, . c_vg,,j) = FCM((R;,, - V7 Gy, k]
xk=1,.... N&j=1,...,4) (9)

C_cer.-.fmidg,.}_ = (C_Rg,. C_Vrg,)  (10)
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Ve, = m; = m; =
{Vé,,sjklk =1,2,..,N} | Avatar | Spider-Man 3
Véran 76438 214612
Virs 2 431187 272023
Vir, 3 275633 86073
Virsa 9803 41716
Vre.s 19141 69057
Virs6 24309 79096
Viras 19183 59703
Virss 38607 12752
Vs 55223 38607
Vérs0 458626 27175

RM = {rmf] | j = 1.2..N}_ IMDB Rating Dataset
( . J
¥

Viewers are grouped into 4 age ’

Demography Viewers Groups,
Gr=1,23,4

VEE={RIEBVI =177 N}

Compute ¥ m Voting Parameter
[ VJ‘GTi

|"V'}','arz"‘ 'Vpcrﬂl "'{,pbm"

¥

Fuzzy C Mean to compute Centroid
Y Group Gr = 1,2,3,4
¥ =
Set Global Centroid GC“"of each Group
Gr=1,234

¥

Compute Cosine Distance ‘
. cosine(GC°",Gr),Gr=1,..,4 |

}

/ B % of Recommendation to
| {dunior, Teenage, Mid-age, Senior}
NG for Movie m %

S
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G _centroid = (G_R, G_Vr) (11)

0 i |y gome o8 WL T > 7 (15 el (510008 cyyed ohd o a8y 4 a1 old S0 Congemme (B i o
St 1y 00 plosl glas S sl dlass Lo iwlos,S st 55 1, G_R = 7 Sl (saids ) SO 095 55 0 (6l p el )l o ams
G g ool 48,8 15 0 1) (6.5 (6l s Lo ] igliin 09,5 o (gl Jawgin lade 03 )3 5 0 laugie lade b golue b
ol S0 5 Sl S e o coled col 1B Sl bl plsl b e il 00,8 el ], GV = 1 Sl 615 S,
p....f LS)-.S o)’l..b"
sim i!ariﬁ}-"lc v = cosine_sim(G_centroid, Movie_centroid Efj)
(12)
X s 30
ALl 15 o s 03,5 3 |, whs Casgena G_centroid CENtroOid . o Cocentroidg; .
Jod Congaome duo o 4 alold LS)-.S o)'L.\J‘ Ll pS o”f 5o p.l..ﬁ Congerra bl ol alold Jf| ol ol Cengurxe o= b pf

' _ ,, PO
ol 55 w3 salg TV ¢+ Congeme oma olsil il CRGpy 2 CRAAC Vrg, > G Ve 0 oo o) a1 sgs

DS o (S e 095 2 e )0 1) ol SO Cngeze Jsile (0l
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Algorithm 3 Target audience preference prediction using
fuzzy ¢ mean. T

Input: _
Recommended Movie details RM = {nnj’-[j =1,2,.... M;‘:
Movie Rating Database M,
Output:
Preference percentage to each group {Grj|j = 1,2, 3, 4}
1. Audience A = Gri UGr, UGri U Gry
2. for (Each movie m; e M)
3 fm(Each group (Grilj=1,2,3 4})
4 VPG =IRG A UV
5. VPG, i =1,2,3,4} voting p'lramelers for each group
Gr;
6. VP’GF for each movie m; formed a cluster Gr U
1,2, 3 4
7. fm (Each movie m; € M)

8. for(Each group{Grjlj = 1,2,3,4})
9. Elements in cluster Grj- =
IRCr Vo / median(Ly_y Vi, 1k=1,...,N
10. Gl‘—{RCr R,V.*'crj“k:],...,N

1. (C—RCG‘C‘%G);:u = FCM({RE,_J_*.WE,}HR =
l,....N&=1,....4})
Centroid of each cluster using Fuzzy ¢ mean

12. Movie cemro.-d’Cr =(C_ R .C VrCrJ

13. Set global cemmlél G_ cemrmd =
(GR.G_Vr)

14. s."m.-'.*ari(v’crj = |
cosine_sim(G_centroid, Movie_centroid ’erj

15. Calculate percentage similarity PE.*‘_SI'mIT{I.*‘I'I‘_‘PEI_

I

of each group Gr;

16. Return Per_similarity

G5B C e 5l oolinul L Bas bl Cuslyl s iy ¥ 55!
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.The Terminator L3 colyies slo ohd A Joox

Recommended

Similarity

Movie distance Genres
Terminator 2: 1.2698 Action,
Judgment Day ScienceFiction,

Thriller
True Lies 1.3677 Action, Thriller
The Abyss 1.3725 Action, Adventure,
ScienceFiction,
Thriller
Aliens 1.3978 Action, Horror,
ScienceFiction,
Thriller
Terminator 3; 1.4491 Action,
Rise ofthe ScienceFiction,
Machines Thriller
Terminator 1.4787 Action,
Salvation ScienceFiction,
Thriller
Surrogates 1.5352 Action,
ScienceFiction,
Thriller
Terminator 1.5820 Action, Adventure,
Genisys ScienceFiction,
Thriller
Fortress 1.6107 Action,
ScienceFiction,
Thriller
Doomsday 1.6377 Action,
ScienceFiction,
Thriller

Jeloi g 43 g (o0 s -F
sl pld 8L 6l aroy s Joile S sl Jae aims (o plnil 1) (698 Cudgie SO il Jg3le A (gihod alis o
O A Camgeme (g Gl obel ) oleidin w5 08 (e eolizil gl Js3le (53955 3l pes Jsile el ool asgezes jl alline
Sl Sl gile o (25 addllae ol Baa Cblbre (i Gy Jsibe po Jgile !z egdle oS (o g Al alide WS
sz St SO old Cudbge ot S oo Al 00ls dsgeze I pme ol SO sl ) alie slapld aogi g 1)
O Sl b ok 5 alie anogi 5 (380 0l (S Jol Joo 2l 4 Dol old w8 st Joile <8 el 4
055 6l 1) pld slagaieaddle b jsbay Bus cblie (tie Jsile sl 0092 (55950 0] 50 ol S e
el 00,5 oolanl (oleniny slo phid den 625 ], EB g oo 45 5l Lo o0 eSS
old dnogi (I

S gl oled Slreogi 5 (goulS SlalS (lo SIS 66 (1,050 il aiile o Shs 1 Igie p (e ohid golpiiin e
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Recommended Similarity Genres
Movie distance
Avengers: Age of | 0.5031 Action, Adventure,
Ultron ScienceFiction
Ant-Man 1.0835 Action, Adventure,
ScienceFiction
Captain America: 1.0908 Action, Adventure,
The Winter ScienceFiction
Soldier
Captain America: 1.0930 Action, Adventure,
Civil War ScienceFiction
Iron Man 2 1.1864 Action, Adventure,
ScienceFiction
Captain America: 1.2637 Action, Adventure,
The First Avenger ScienceFiction
Iron Man 1.2887 Action, Adventure,
ScienceFiction
Iron Man 3 1.3764 Action, Adventure,
ScienceFiction
X-Men Origins: 1.3784 Action, Adventure,
Wolverine ScienceFiction,
Thriller
The Incredible 1.3816 Action, Adventure,
Hulk ScienceFiction
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Recommended Similarity Genres
Movie distance

Revolutionary 1.5076 Drama,
Road Romance
Jarhead 1.6959 Drama, War
Whip It 1.7166 Drama
Philomena 1.7473 Drama
The Brown Bunny 1.7473 Drama
Life as a House 1.7631 Drama
The Color Purple 1.7664 Drama
My Week with 1.7751 Drama
Marilyn
The Ice Storm 1.7849 Drama
Draft Day 1.7888 Drama
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Machine F1
Learning Accuracy | Precision | Recall scm_'e
Model
Logistic 0.811 0.81 081 | 079
Regression
KNN 0.592 0.60 0.59 0.59
Random 0.946 0.95 095 | 0.94
Forest
CNN 0.968 0.96 0.96 0.96
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Popularity
Movie title Genres Mid
Junior | Teenage Senior
age
Animation,
Cars Adventure, | g0 51 | 9534 | 89.76 | 88.57
Comedy,
Family
Adventure,
TheGood 1y imation, | 9591 | 87.24 | 78.92 | 75.91
Dinosaur L.
Family
WALLA-E | Amimation, | o654 | 8913 | 81.19 | 78.62
Family
Adventure,
Kung Fu Animation, R
Panda Family, 98.83 897 81.4 T78.49
Comedy
lee Age: Animation,
Dawn of | Comedy, | o) 95 | g31 | 7803 77.15
the Family,
Dinosaurs Adventure
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title : Junior | Teenage | = | Senior
age
. Comedy, c
Eulogy Drama 54.8 69.53 70,95 | 73.3
Death .
ata Comedy, | g, 4 67.8 | 70.68 | 73.22
) Drama
Funeral
Comedy,
AndSo | ny e, | 63.45 | 8327 | 8533 | 88.06
It Goes
Romance
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