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Film Affective Classification Based on Improved Fuzzy Comprehensive Evaluation
LIN Xin-qi
(Department of Mathematics and Computer Science, Fujian Normal University, Fuzhou 350007, China)
(Key Lahoratory of Network Security and Cryptography, Fujian Normal University, Fuzhou 350007, China)

Abstract In order to improve the classification accuracy of the film scene emotion, a novel algorithm was proposed
based on the improved fuzzy comprehensive evaluation in the fuzzy mathematics theory by establishing the relationship
between the low-level features and high-level cognitive emotion. First, the scene luminance, shot cut rates and color ener
gy were selected as the low-level features for theirs special characteristics that can be used to better distinguish different
types of human emotional reaction. Further, the extractive methods were put forward. Secondly, after introducing and
improving the fuzzy comprehensive evaluation model, fuzzy membership functions were formed to measure the fuzzy re-
lationship between low-level features and emotion, and then the single factor evaluation matrix was built. Finally, the
method of the analytic hierarchy process (AHP) was used to determine the relative weight matrix between the features,
and the affective fuzzy feature vector was computed by the improved fuzzy comprehensive evaluation model. And the af-
fective type of the film scene was obtained by the maximization value of the components of the affective fuzzy feature
vector and threshold at last. The experimental results show that the proposed algorithm can effectively improve the ac-
curacy of the film affective classification,
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tive content

1 38IF

Ak, BEE R HAR | S ERAEOR A AR e B
BRI KR BT ISR R M4 b — BRI
BB XA B WS BRI . QTR Bk
RSB B AR X SRR A NTTE AL T i 1] AT b 7 A
WRHBFIH S RE B O BB BB By —
AR . M8, BWrEE BN RN AR 1
BRERART—YIHE RN AR B TR LR D, B
B, AR R R A B 2 BUNE B SRR A AT R B ST iR

BIFF A #:2013-05-20 K45 H #H.2013-08-06
IB11036) , R E B F =B BB A% B BA (IRTSTF], N. J1917) %B) .

B PR SERAA EAER R R 2R R EE RIS R
HERESGHBRHERH MBI AT .
BHHERASREE SR D R EREZY
W B B A A R BIRE ISR RS, w3k, HA
SR E X RITE RN A AT T, WBUEE TR
Hanjalic % AR RS2 RFAE » 8 8 7 17 2% i 28 8 A S 42 B
PAE BRI )38 E 15 8% . Hong-Bong Kang % A it B
DR R R E R EMEA RGN B D2
[ B BR G R AR, A TT IR BIMRAT - B R O I 2 B, 4t it
ELZRI B, Min Xu S A SRS R T REEIRBULAF 5

ALZEE BRBERESE(61070062,1107104)) , BREEHETE ST H (JA12075, JA10064,

FIFHA972—), B, 84 BIEEE AL 4 R, BRSO 8 U L AL T ARSI , Brmail: xglin@finu. edu, en,

« 161 -



B, RIFREFRE BB Z R AR X RN IER
R . PN AR R T AR T RAR AR S AR 5K
BEAFRIIRINS . BEAREAREALERIEAR
o R IESR B T R MBS R R A IR E
e,

ARy IR R T 0 B T B, i RR SRR B A P
PR A O 3h R 38 N S0 A ORI 3 PR R ) CE R o, AR AL
HAEHIE, 2l A ERREFTEL B ERN P wWAE
Witk ERTEIGRE IBERAOBRIR 1, RNSER RN
B8 ASCE TRMBE RIS, 80 R B RE XHE R R
RIS R KR B A R BT AR R 2 TR B R AR R
Z TR AR 5% 2R 8 o A A B e 2 i 2 R R K A AR
MR B T, 48 ) — B T RO AR S A B LA IR
BOYSEHEE .

FIE 2 FNBTHBEXBRR BRI RBT 5 39
BT BRI R G TP R R, 38 i AR AR U 2 4
TE 1ay B AL O — 1 2 R 1 AR B I RS RA R A [ 25 2 4
TR TRERBRSRTT S 5 RN IRMERESER: B
FERBE.

2 TREHHIE

Xif TS LE SRS R AL 5 1 RN 22 [ A X R E AT
RBUE R FAEE, REPRE SV REZ RN OR
¥ BEREAMERLE 3 M EHHETER. €45B&%
Rt ARSI, HkS RCER05-7,11-14], ZERE
WAL HER b, A URIRRES G LR g
FEER N 5L MIERLRE MK, SR X IR
AR, SRR L M SRNREE B TIR R HAk
BB BB S A X (D — K (D FR.

ScL (k) =medium

1 U<ty

{ medium(Lgce,n (155))
LIS B

Y X
.;1 Z]lSig(Ls.oz(k,z) s }
Y X
2 2 SigUsao ()}
j=1i=

max { medivm( L, (£,5))
t i}

¢

min{r(k,n) —I(k,n)}
ScS(k) =medium¢ _t } 2
r(k,n)—I(k,n)

7 Sy

ScR(k)=
x
mean Z Ef&m(k n(Zsj) » E 2. gsorkn (0}
tl<r<t2 j= i=1
X
max{ mean ¢ 2 Efs;,o,(k o (sg) * E 2 Bsawan (rf) )}
t1<t<r,2 j= j=1i=1

€))
Hrp, Shor(k, DR b MGG ¢ ML BB, (&,
) (B 1k, ) BRE b N HROE n MW EORFR
BRSS . WR Leaa.n (1) >, A Sigllswan (1450
=1,FMET O IRE Soncs (G520, 2, A fomwn (27
=1, FWEF 0; R 0°Hopwarn (1,/)105°, B 315°<<
Hioia,o (57) <360°, BB 4 goacto (550 =1L, HFEMET 0. X
MY JARRBME) 53 BEE, Lowao (G550 Soacen (455)
Hoorer (o )53 B 278 5 R AR BIZE R B G, DM L 43 B
B RAEEMAEE.

- 162 -

xR, 16 MR EREN R YL A 3 ¥
R 160 MRS K Hight-Key B, Low-Key A1 H At
8. IR— AW ZEDF 10 MM R K AR, 1 Hight
Key, B8 2.8 B WL & HightKey Wil. 8J5,7H8 2 54 Wiy
Hight-Key 51,91 Wi’ Low-Key #57. L /B HESHHHE W
E 15, REER 1 EARTHSH «—65 MR X B
B Y B 1E .

# 1 Hight-Key SBWIH Low-Key YN L HrBEES T

LyH#E 40T  40~50  50~60  60~70 70 Lk

Low #i % 0. 247 0. 302 0. 297 0. 135 0.019
e 700F  70~80  80~90 90~100 100 Bl k

Hight %  0.093 0. 354 0.186 0. 245 0.122

T AR, YERBRET 0.2 i, AXMEREHZ
BRBAN KRG, BHRE 0. 2 KX AR AMKE. WMTF6
WA HEMERTRE ME.KMERTRE. R, @R
ZT 150, ABRRR RETR X FBRETG. BF . RE
FHARE . KAENT 075 105°8E 315°5 360" Z AR E
WAHBRERE, ERNEBERANR CEE.

3 FEREMSTEEE

3.1 EmMEETMH

BRSSP SO IR oh iR 2 R R —
HYFATR GBI, RS R RIER I PN S R e 2k
HATHEF BAER . SXFIT LR L Zadeh MBRIBCE TG 3
Ry, BEERIERINT

W X={z,xz 2 ) HBEERE,Y={0 33
TEME Ri={ra,ras 7 }j‘Jlﬁi i Xﬂ‘ﬁ‘ﬁf%ﬂ’ﬂﬁlﬁi‘ﬂz
W B ry TR AR 20 X y; BIBRIFNE, W=[1w,
Wyt ywn DHIERERE w; RN ¢ B RZEIPH o 505w B
THREERE, SRR E, WRAZREERTRESTN
GERBA B=[b1,bz,++20, L, MR (OB HERG MR

R,
™ ri 71,
a1 Yoz ore ¥on
B=[wi,wn, ]| . . : 4
H M ‘. M
'l Pz Tom

FESEPRH , I AR 2 B0 SC B R A R B TR 3 TP 40 A R
WERFGEEXFAEE. Bl EERALTET 8 5
B BRGTB RR REOE S & B
BIFME. EEZHBEELTRNLFTRE L FRRNEE
HITHE , SRR RGP .

3.2 MSMGETMN

X FREHFRERAFTRD, A0 BRI HEPE
WE B AP ENEMERER. dTRAPMOERR
REZ B REEW, QFEWFAN A ARSI RBFR.
SR EI RS FIRE R B i E A ROR A 4, H i e B 1 IR
HERAEMERY:., 87T ik, BERAERE B LR
BFREXOFEREANSABARTA X, SEAFFIAREL
*,

— BRI R R 1) B R R s SR R A 6 4 R W
AP BB RN REREGROS TR ERE. —77
T AR AL & A IR 0917 % S0 L 10 B2 W B B A A



e

) 3 573 —J7 ], EWIZE & PP BLRL 3o T R4 42 P 9 R TRV
W AREERAARERREE. BREERBENSAW
PRI FIITAR B I A ARG . BRI, 3 TR ] 9 PP
#r, BETRRREERERAARRNEWEER LB ESEN, T
R, A0 AT G R A

BM={z1 22, 2. ) NRERE, Hh o RAABBHR
B3 ARHIEAEBUE A= {>1» 325 s 3a ) HVRMEE, HoHP
FTRE ] MERBIEMERR = {rasrasrs, ) NEE z
XM R B EE A, WHR r RS i MEIEz: ME
MEBIPH R y; BERITFME, R=[r; IR0 R E E W4
R w; R BRES  MEBIEM AR T HEEE T
BREERE, A RREE R W=w,; I HHHX S ERE ;3
AR [wy [y I GL D TR TN TIRFER A4
% MEREA BRI AR 5 MR RS RLR N
LEVEOHE, AR SR AT E R, MR ERERT
RGN GRS B=1b,b;, b, ], ARG HH AR

WIS AP,
Wi Wi Wi ru Tz T T
Wh1  We2 t Wy L4 N &7 SR &
B=diag . " "
Whn1 Wn2 * Wrm ml Tm2 or Vo

%)

Hr, diag TR ERBUE R RIXT AL L BT R BRAT B FR
B8 B B RNENS SN E.

BT & B MRS GRFERA AR

i REFFBOERGEITPONE, Bitn 2 BAEERGES.,

| SRR B RFRGREIE R B IE

HTRERENFMERNBATIRNRESZNERA
2, FHE 4 HE R b 2 N E IR R AR A R R B
Fk.
3.3 BRERFMERE

I E L BN R E F N R B — A nE MO T
PHE RN IS AR R — e Bk . A TPARRI
PSSR A T EARAR, & FIHERERAS
RO B , 2 SCR FBON 31 R BR 0 R B e B PN L

N FE—-MEMEE o, BL L, o REHRH—ME
BREE. B, ARSROBER —EHR. HHEER
BEVHAGRMERERWBERR—MES B8

Ui={w: () |, (D FRE b NMGREE | MFEMH,

1<RKN}

H N R R BEEPHR A B4 U l—1
wi.

SHFRE U (G=1,2,3,,m) L RS ;" G=1,
2,0,m), ESGER U BIX A0, L]HIBLE o 0T

i :U,--’[O , 1]

w; (k) b py (s (R))
X 5 e BORRE EANHREGRPHE  MRIEXNER
P TP=AS ; REARBR " N TTREE, 4 R U £W
—ARBEE 1 (s (B FER w (D WISy, " HIRB
BB, RS  MRERRCGE | MRIEZS ED RS § AVES
&R GE j EBEARFRO MENRE RS, FHitfEE LT
PE—MEMES BN A ESEMBE y, " BB, R

NSRS . Eh L, ZES BRI E R SR DT %
FEERHEXT T & B P P R A R B A R SRR

TR X F 4 M ERFMIPH S ARE LR E LA RE
WFER KR

w1 Quy (B)) g Qg (B)) gy ey (R)) »+= gy (s (B

Hoi (uz(k)) o2 (uz (B)) ,Uzs(uz(k)) ,Uz,.(uz B)

/131(u3(k)) #32(u3(k)) #33(143(/6)) A #Bn(ua(k)) éR
1 (et (B)) g Gt (R s (et CRDD 2+ e Cttin (R

M2HEERRAE T HEHRAS M HFIESELAEF
PR MERFRZEMEN X R, R R ARBRLEMES
R A Fuzzy BN X R AR, & X R HBRE MM
M. —BARES ANEESREFE PRI R
BEERZR, X FHE NG R UF B A3 P B EE
M.

ScERC6 IR A BRI L B BT R TR — AN AR AE(E
AP, Bk, T B3R E AN SEE M HMUX
BEK, BRZREROES BN, R B, A
FAREARBLAE | SR FABE B BLAL LG i AR SR A9 RSN SR ek .

BiR Uy ={u; (O t=1,2, ,M; } (=1,2,3,--,M; j=
1,2,3,, N)ERE i MSEHBENFTEH RN BLNE
HEREES, BIFEES. MTERE—MRER, HEE
TR G (B sz (BY 5 13 (B 5 o=yt (D) s 5L 0 ()5 Uy )
R d,y W6

(6)

\/Em(k) i (D)

dy =d(u; (&), U;) =

RIEREE, 4
_C — G

fs e = o= 00 @

B, o B— MR SE BB A A NEREWRE
ERitE.
BT REARIERIREREN gy (uy (0),1=1,2,
M, R TR o AEHE L SREBRA TR .

mn{é(ﬁj(w(o)—gﬁ (s (DN?) (8

— B BE FREBRA T BB, REBRBH ¢, ]
{8, 3 — 25 T DT B A AE B9 2 0 R A0 0 JA B R R B
fio HTFR—NRENER P40 A B RN R
JRARREZ RN 1, B TR RN 3R S BO% 1= (9) B
Mo

g ot () ==L

Elfij
Hd,i=1,2,~,m;5=1,2,+,n,
3.4 W|YWNEEH

4 5 BB ST VT , A8 8 A TR B AR A A
JRIHb R A R A A R R R R B — A R
. HEf, LB RBN T ERRFBESERFEFTHRELH
BYArE . THESASRESRIEREREEERE RS
R BER,

B\1H BEPHEENE N BESERWEEEP
EUE R BT AR BB AR 2L BRREE) 4 A L
FITEA TR S SRR S RAHETEE , Hb & =1 (@

. 163 -

M



2;) IR AFRHERE A= (af) HHEBREXH ¢ MFN E R B A BT
Sl

2 MBIBREE X

EE s,y H® P L(x, y) £y, ©
- x yREANAFHEREMHE
xyREEE W R 1 1
xthyBHKEE xHEARBATy.EFRE 3 1/3
xWABRARAT y, BEF T4
xbyHEEE . 5 1/5
xWHABRTL2HEAT vy, BF
xhhytHEE P 7 1/7
xWyREEE xWAMUEEHKEATY 9 1/9
x by & FL# 2,4, 1/2,1/4,
44 B 2 xHWERMUXTF v, EXHE 6.8 1/6,1/8
£3 WENEE y WHWER
X1 Xz Xm
x A s e
X2 ah) aby b,
SN N VS

B 28 BTHWELERRE, RIE O 865
W B SR 5 SE PR AR TE IR R R S8 2 — B0 R X (10 B

SE U — B P B bR FIBT AR B AT — BT

_ Amx—m
Cl= 1 1610)]

HP A B FIBIEBE A BB ARIHEME. —BIAN CI<O0. 1
i, FIRTRE R R T U2 . 24 CI=0 B s Amax = m, X 5 BEID
R CI AR UL —BOE I A 2%

H35 MIEAMERERENE. RARADITE XK
MRz,

Wy :Zﬂ:_n_aé_ ay

]zlz;uz;a

TREZEN m MEEMNE : MEREE v, WESWE
W HERB B W, = (wa s we s wis s swm ) . HE— BT ARG
XN EEG W=[WI, W, Wi T, Hd(« )T TREM
WHEEEE,

4 BROEFTE

X#?%%B@%ﬁa ﬁ%ﬁlﬁl’ﬁ]%j@ (uy (), u, (k) oee,
wn (R)) , IRPE IR 5 B TP R R, W3 B 1 B 4%
fEi) & B=[b1,b6:,,5, JT A ARG R A . FXKHE
PR RARYE S B 0 BRI IE 1 B 48 S R R IRk
B, B8, THBENHER R B=[b1,b.,,0, ],
RANGAG B 3 DL #9178 A o MLAT 7 3 BT 8 & 1 RS AU o
HBREGHEY. TR Apme XEnRA2),

d=arg max{b) by ,+**,b,} az
Hr,d RRBKEHFTMBK N BAFS B d=1,2,3,-,n
B —AEE T,

B H0SR b s bo s oon s by ERAR/D IR AZE X PG L F AR 3R
FITR BB B BT RAR R AR R ERAS T .
#H—, 5IA—MRE A€ [0, 1] CEREHE 1=0. ),

IR max{by,by 5,6, <A, WA N BEGRITE R 11H
ARG IX I, BB A T & AR X g A
“GEIRHGAE R,

YR max{bn 1, , 0,5, } =4, BRI A A8 BT X G

+ 164 -

=~

RIS R T R R B RER ARG R, ER, 4
1t A B RN R RUA 1 — 0, BED L —~E

L5 LA, 3 F 44 E B B AR R R R SR U A
FRE BRI 7 A TP AR BURE BTt — R RO AR 1LE i)
B, BRI LR H BRI B AR TR N RS R AR

5 LRSS

X TRUE LR e B SRR R B A 1T
PERE, RIBE 2 MM EBEA, RIEANWEEES N (RE,. 5
SR, GERER) TN ES N (R, 6, FREEELG)
WA YT 3. 2 R EMEAEF m=n=3,

5.1 LGRS MR

15 E A X% 28 VS2005. NET #9 1. 1 jiA Y OpenCV,
Microsoft WindowsXP #:{E & 4t , P4-2. 50GHz f¥) CPU, 2GB
HIFE, 200G MRS /AR . KA 17 1T B84 Bl
FMREE.

ZWBEH 9 MK AR (FE IR (K TEANGE
E)A(BE)(REBFARB (B A LH) (RISLHBERD.
(FREIFCFRNEVH, K B3 973 44, HEMA
SCERC14] P Bkl 2 4 3 B 3k s BRI A SRR 15 IR B3R
HGRAHR,FHTELNTFE TIRE, BEHLSH 654 135
b=
5.2 MAXIEERE

BE AN AMEARES (RE. GELHR,HAMR
BRI RS (B 0, FHEHL ) EERALERE
AR EREMNEMEN E RO EEEITNERLE, K
BEFIBT R IR 43 6 FiFl.

Fa SER y (B0 KABER

X1 X2 X3 ﬁﬁ
X1 1 5 3 0. 5378
Xz 1/5 1 1/5 0. 0837
X3 1/3 5 1 0, 3785
F5 IHEMEE v GE AR

X1 X3 X3 F#
X1 1 1 3 0. 4286
X2 1 1 3 0. 4286
X3 1/3 1/3 1 0. 1428

F6 IHFHER v GHL) HHNTER

X1 X2 X3 Y
X1 1 1/5 3 0. 2510
X2 5 1 5 0. 6574
X3 1/3 1/5 1 0. 0916

MYEE 4, A = 3. 1356, CI = 0. 0678 << 0. 1, W, =
(0. 5378,0. 0837,0. 3785 ]; BB HE 5, Anax =3,CI=0<C0. 1, W,
=[0. 4286,0. 4286, 0. 1428 1; #HE 6, Apae = 3. 1356, CI =
0. 0678<C0. 1,W; =[0. 2510, 0. 6574,0. 0916, #H—2,3. 4
AR E R R BRI

! 0.5378 0.0837 0.3785
W= F&V@} = {o. 4286 0.4286 O. 1428}
W, 0.2510 0.6574 0.0916

5.3 EHFH
AT HREENHRFERWAKEBRER, X0 F 85



RETEWFM LR . TRILE 10 ZHRESS. 4R34
BE. BN BIMLBREMINEF MR R BRILR
H R RIREL = R 8 143 30 BE , EE WA
GUE7p -

LWEWE  EREHTLRI MREAGRIERPA
n A AR E R —MERRE, Y »>7 B, SRR EE
HGRFREBRREM EMARELSR. BAE,LRHAH 76
AR R 55 B SR 35 M UE TSR E .
5.4 WHEEBTHREE

HTIRAZ 3. 3 WP R B B8 WA BEAL
BT ANRXNHR AT ANEG SR T AN ER G R
X 51 M FRITE IR BAHEE A TR SRR R 3L, 3
HTUT LR

PAE HAHEEEMBRR SR RAEWEGR B &
F BIAERSE B CWE SRR T RS, %
ABIF B R R R R AR R R 047 AR A B G
[ERE Ry . “ e B S R BRI T K P P 7 A R MR T IR
o7, AR CHR CRBER”UEA B
BB, BOEREEE M ERATEE. Hi
A2 AT .

¥ LERBHERIRES 7 HTRALE. N TE -1
Gk, tHE 10 MERE EWBE K I9E, T XA F 1
B G 7 RN R 18 RS R R B .

#£7 IWEMLE
AE B AERBR HEIMB XEE K
EtE O 0.25 0.5 0.75 1

HRAE 3. 3 FHBMIL R, 55 & HEA R Z FRAE 13 B A 3
WUSR R B » By AR B3 Gy 09ME, R RN T -
0.1311 0.2068 0.0964
C=[ci; 1= I:O. 1994 0.1389 O, 1563}
0.1490 0.2178 0.1345
5.5 tEREVEM
TR R P BE » B SORS B AR 2 B BRI
Wrigdn, tst RN B — GEREIED / GEMR I + R #
¥, e R=GEHKMEBO /(EHBIE+EREOM. 4
HERRHERNE 8 Fidl. HEMMEEER, F50A
B B HEAT LB, SR S R ANk 9 BF

#8 HRARUBMEITER

HERXE Ewmkl £%  ER
% 51 8 4
K5 31 7 4
M 16 2 2

#£9 SRAFERI LD

#wX 4 $
xwl6]  78.40 76. 50 81. 30
x#[8] 93.10 86. 20 78. 40
x#{17]  89.80 84,38 88. 24
A 92,73 88.57 88. 89
X#[17]  74.58 71.05 83.33
L= AX 86, 44 81. 05 88. 89
#£% 11.86 10, 00 5. 56

ME 9 BRI AR i O B K AR R A A R
BEHIRR), RBPERREE A T 8020, 5 3CHRL6 Mt , %o B Y

MHE

BHEZAOEE 10%. S3CER08IM L, Fi 2 M 1E RIR 5
HHRERE 1020, BXMENREHER—KR, SX1714
e, 3 REARFRMAIRHERE —EWRR, AERER
KAERMFEXMEMBEHGR, LR FE, AR EME
BHCER(17JR BB 10%. EFHM s, CRI7 1%
RELR N EARRSE, BT H T HMER B YN R ST,
ERZ AT, Ei, AR B MELEERN.

T TR AL TR R A WA AE A, P A
8RR B B SR R A R R 4L A, 3 2
FIFE SNSRI R ISR A A HE ARV F RO SR A
WRARY. Hib, 3R ARG R A BYE
BER, W T HERAERIRMGRA I HELI.

HRE AXFERAGREZE.GLUBRFMEAEE 3
MEERBAFEE N B EREA M E W R T, L EHE
RSN B R » 7840 W R B e 8 IR I T —
METUGEENS SN EAN B ESRERILHELE.
TREREZH, BRENEESLXEHEREN 0%, BERER
R, BB BRI, 5 H A B L, IR R R 4R
BT 6.0278%.,

REARAUER 3 MNERRHE, #4308 HmE MR 2R
H—ERERS, BEALRNBERRRE T HE L0, By —
A LA A RNUR R B A S5 IR B AR fL AR 7 R
B, TSR ER A PRERRE. 25NN, FHER
T WS B AR RN A 3 T AR AL, SR R A
HEHTRBHT -XFHOARMERRE, WH.EEXNE
BB IR FECRERTUR BRAEFB R N Z R R R
PR HZEHRER A, W SR T R0M B2 B0 B WL A1 R 20
WEMREBNESHIRR.

2 X% X #

[1] Hanjalic A. Video and image retrieval beyond the cognitive le-
vel: the needs and possibilities{ C] // Proc. SPIE on Storage and
Retrieval for Media Databases. San Jose, CA, USA, Jan. 2001,
130-140

[2] Ong K-M, Kameyuma W. Classification of video shots based on
human affect{ J]. Information and Media Technologies, 2009, 4
(4):903-912

[3] &, FRW. mEAR- MEd RN ERR SR
RN BT 5B 224R, 2010,22(1): 136-144

[4] Cui Yue,Jin Jesse S, Zhang Shi-liang, et al. Music Video affec-
tive understanding using feature importance analysis{ C] // Pro-
ceedings of the ACM International Conference on Image and
Video Retrieval. 2010.:213-319

[51 Hanjalic A,Xu L. Q. Affective video content representation and
modeling[ ] ]. IEEE Transactions on Multimedia, 2005, 7 (1)
143-154

[6] Kang H B. Affective content detection using HMMs[C] // Proc.
of 11th ACM International Conference on Multimedia. Berke-
ley, CA,USA, Nov. 2003 259-262

[7] XuM,Chia L T,Yi H L, et al. Affective Content Detection in
Sitcom Using Subtitle and Audio[ C]// the Proceedings of 12th
International Conference on Multimedia Modeling Processing.
2006:129-134

(T#% 196 ®)
+ 165



97 %, ZEFUBL N 64 1 128 MRk B A, 5 HLARZE 9020 LA |, K
KRR TREMAERE.

R 4 BBARER TR B, v e F 3 5 A 8
5 EAEF T RURIE O OC R, I 2 B, mtar
1 PR R P 339 5320 305 B e 2 AR BL IR BOR R R
B 3 BN . X ULER . Bk AR AR B ey o 2H B B ey AR
82 W IR X B4R B R A MU B B ey 4, Bk AR
B R 2 H B AR RS . B0, ZEAUE 1024 MRk i
A, SCH BT i 5 e oy P 2 2 SR 5. 56, SR 7 LB
WRA 7. XL St o B B0R i AU R 1

6

- o

FHAEH
FHQEH

O = W
|
i
i
i
i
{

<
o 2z 4 8 & 1w 1 h

By AT

B2 FHSHAKSEMHEMEE EH3 FH05E R i A
PSS ZEHIR R

HRIE RV FE T, AT E rh 2 B B/ T
ISy RSy Bt e BB VR . B T AR AR AR BN v
RO BT R S HRE R AR IBE, BB
it [ 52 2% B 3% B ey £ USRS WA Rk (B HH T EA T B, 3R HL
A ERAB/NEWRSH, RIREZHNET R —E
BRI . BN R oI U B ST T W g iy 4R
o, AU R A R T LR B MM BT, B K
BAHE BB 69K, & 53R (150w i) B o wh SR I BB 0
S Omega P28 v — N ERAS Y A3-4th B oy SEHE S8 .

2 % x

[1] Stone H S, Parallel Processing with the Perfect shuffle[J]. ITEEE
Transactions on Computers,1971,C-20(2):153-161

[2] Goke LR, Lipovski G J. Banyan networks for partitioning multi-
processing systems[ C] // Proc Fist Annual Computer Architec-
ture Conf, 1973:21-28

[3] WuC,Feng T. On a Distributed processor communication archi-
tecture[ C]] // Proc Compcon Fall, 1980:599-605

[4] Akbar S, Reza S N, Hamid Sarbazi A. The Shuffle-Exchange

Mesh Topology for 3D NoCs[C] / The International Symposium
on Parallel Architectures, Algorithms, and Networks. IEEE,
2008,23:275-280

[5] Chou W Y,Chen R B, Chen Chiu-yuan, All-to-All Personalized
Exchange Algorithms in Generalized Shuffle-exchange Networks
[C]// Eighth International Conference on Networks, 2009 185-190

[6] Muller O, Baghdadi A, Jezequel M. From parallelism levels to
amulti-asip architecture for turbo decoding(J]. IEEE Transac-
tions on Very Large Scale Integration(VLSI) Systems,2009,17
(1):92-102

[7] Ding N,Ma H L, Tan G Z. The Parallelization Design of Chaotic
Encryption System Based on Mulitlevel Shuffle-Exchange Net-
work[ C] // Fifth International Conference on Intelligent Infor-
mation Hiding and Multimedia Signal Processing, 2009 .:698-671

[8] Lawrire D H. Access and alignment of data in an array proces-
sor[ J]. TEEE Transactions on Computers, 1975, C-24 (12):
1145-1155

[9] Clonan T J. Topological equivalence of optical crossover net-
works and modified data manipulator networks[] ]. Appl. Opt. ,
1989,28(13).94-98

[10] Raghavendra C S, Varma A. Rearrangeability of the 5-Stage
Shuffle-Exchange Network for N=8 [A]// Proceedings of 1986
International Conference on Parallel Proceeding{ C]. University
Park,USA,1987.:119-122

[11] &, ¥4, 76 7 QBB B M 4 3L 31 16 X 16 B9 A FHHEME
(37, s8R, 2007,35(10) : 1875-1885

(12] BHE, K%  REE 5. 3n— 1 RIRBEA B M 45 K EHHERIR
(1. ;& 15244, 2011, 32(10) . 10-18

[13] 24, 45 108, 5. P R R BB R O BT HRESHINERER
B BERT]. v T 49], 2008, 36(1): 1-8

[14] Linial N, Tarsi M. Interpolation between bases and the shuffle
exchange network[ J]. European J Combin,1989,10¢(1):29-39

[157] Ge F B, Zhao M, Zhang T, et al. A new policy to solve routing
conflict in shuffle-exchange network{ J . Science China Informa-
tion Sciences,2011,54(7);1512-1523

[16] Raghavendra C S. On the Rearrangeability Conjecture of
(2log2N — 1)-stage Shuffle- Exchange Network [ A] // IEEE
Computer Society Technical Committee on Computer Architec-
ture Newsletter[ C]. 1994-95:10-12

(k&% 165 7D

[8] SunK, YuJ Q. Video affective content representation and re-
cognition using video affective tree and hidden Markov models
[C1//Proc. of the second International Conference on Affective
Computing and Intelligent Interaction (ACII2007). Lisbon,Por-
tugal, Sep. 2007 :594-605 :

(9] BV, RIE, X6, %, TR UMM B O RSE R A ARG
U] RE R HARMENR, 2011,41(3):473-477

[10] FEAM, AT, —FET RN MEIE RSB, 3
BHLRSBRI AT, 2011,20(3):102-105

[11] Valdez P, Mehrabian A. Effects of color on emotions[J]. Journal
of Experimental Psychology: General, 1994,123(4) ; 394-409

[12] Zewt! H. B4R 5E 23D SRAEESE M BREH 3 LR,
U R 2 Bt AL, 2003

+ 196 -

(18] Wang H L, Cheong L F. Affective understanding in film [J].
IEEE Transactions on Circuits and Systems for Video Technolo-
gY,2006,16(6):689-704

[14] Lefevre S, Vincent N. Efficient and robust shot change detection
[71. Journal of Real-Time Image Processing, 2007 ,2:23-34

[15] Sundaram H, Chang S F, Computable scene and structures in
films[ J]. IEEE Transactions on Multimedia, 2002, 4 (4) : 482-
491

[16] SuJ H,Huang Y T, Yeh H H, et al. Effective content-based
video retrieval using pattern-indexing and matching techniques
[J]. Expert systems with applications,2010,37(11) ;5079-5085

(177 Modh, el A . TN LS = BLn 30 (0 d1 A5
PRI RKFESM . THRR,2011,41(4):61-67



