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Algorithm of Simplifying the Image Emotion Semantic Rules

ZHAQ Juan-juan CHEN Jun-jie LI Guo-qing
(College of Computer and Software, Taiyuan University of Technology, Taiyuan 030024 ,China)

Abstract This article discussed the significance of studying the semantic rules of image emotion. It gave the concept of
rough set and described the learning algorithm about minimal-and-maximal rules. The author put forward the method of
simplifying the semantic rules in image emotion by using this learning algorithm. Firstly,used the attribute reduction of
rough set to simplify the train set. Then,got the rule set by using the decision tree algorithm. Finally, applied the lear-
ning algorithm about minimal-and-maximal rules to simplify the decision tree algorithm, The advantage of this method is

while reducing the total quantity of the rules, it can narrow the scope of simplification, and ensure the accuracy of the
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semantic rules in image emotion and reduce the total number of rules.
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ETXANBERRER, B 5t BERE XAMRE B 4E
RES L EBERENT R, EXA#REES L, EBE
BREBAEE. BREAMNBETETRAFENEZRRE
(Content Based Image Retrieval) , 18 £ B2 BT 8 & 9 P05 45
RS RE R% . B U ERMBENEBKHRE. BET
NENERBESHIRFEN 8 SRR RMXREE, HA
AIERBRRERNFEE M ABHES, XMESa
BT AMTMBRABENER, KPEZMEAPMERNE
BHR, TLGEER B AT ETEXHEREREBEAR (Se-
mantic Image Retrieval) {3,

AgagE XHERERFAREREX. BRESH
EF HWERGE X X B RIE LB AR BRI
FEMBFRREEEXZRAFENECHAEETH
B, B AR B A IS S EAR AT A R N
R BEEZRERESFHEMERKRE BNBHER.
HE RGBS RS BE L Z A X5, HFRRH

FH HHH.2008-11-20 E{& HHH.2009-02-16
BB,

AR B 411 T 1 3 5 B 1 SRS SRR BT A 00 LA B B T
LHETHBELWERER.

AT RIS PR AR T RBIEEN R,
2B R Pawlak 7 1982 4R 1 T HIHE2E (rough set) B
w0 S R — R A AT LA T RO FUR s AR R 2
TR ZNATFMRERASIEI SO, REER
T, P AL I 8 L B R AR 3B 0 5 SC B R AT I EEBTST
FZ—, R RER BT KB R s SUANY
DL R AR R R R R A, S S R AR, 3 B KB
FIALE, HR WA I B R EMEIH PR RY
BRI B ENANTERZ—. AR ERRNE, 2
SEEKN, HPaSHMNZEHRELRE. B THRBEENR
AHEEEGEWN, X R PR HITEL. FXERE
A EWBIEE FHEREN £ RN E, FHER/MERHE
ZHTRERRN A . B2 b T B ERRE
S S R AL AT 7R (R R R U R B Rl E BRI
FE BT SO,
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2 ESHEBRIEX

B4 S 08T £ EHFRE ABRHOEH RER
AE CHn EHR A B 65 L SO AR ) BT LABRST i B R B 1 AR IE 3L
MEFIARAFNEGRRRT 0T HBRKEamnfe
AL EUHREEE S SANEEELLEAEFAMEE
BREMBRR. WTHRMES BRI ERIFE, F B0 i#HE
A%t EUR B R B— 5137 B AR ABR BT R

B BE X AERGERPRITRELAA EHE
SBE-LEENRR. MEREFCEXTHINFE 1/1,1/
f0,1/2 Pe SR A MR AT LA 45 A Rl YB3 ; Shoji Tana-
ka SOV T SR RFIEXT B R 89 R 5| 1 T8k £ BTSN
ML B2 £ B R, RAE L BALE AR B F T R 2
Sz AE RS (A, S R BB AR SRR BEHEAE , AR R A
e 1) 2 SR 0K PR K 10E 25 18] i 5 249 8 s i 5 R BE AR 2T
5 I B R B (R B RFAE XS 2 AR B R AT 4328 » SR RTBGH il 4%
771 B 77 B R AFAE » RGO PR B 2 P48 34T 532K, 3K B
THEROERE., XEFRNERERENRBREEEN
HEMB . HXEHTE P, A EGIRYH5ERE 2 &
RO U R BT — R BRSO . Bk, 45 3 B R R B 4%
1IE B8 M8 BRGE BB AL, 356 JE 0 A B B U R R
L, 2FH T ARUENE TRESIHEN BT,

3 WESRELE

HREE ST RE S R A B AR MB R, B IRk
BN & 5S#MEL I EREAERNARYE, KRR E
— T HEERUESHRMXMRES. BREF LT UMRR
BEEMNSREE, ZRITEBE, #TBENAR, BT LA
PRMNESWEREABREEREMEE AL EMFE
BEXER.

—MREENEEEE KV SNEARTRBE,
BYEEN D RERTE, HAXHBFRNERRITXKE
PEFE RS of (3 P P SR BB AT 43 25 B, AN T bk SR b S 4
PLE SRR, T B A R BRI R i 7= A AL IR 2,
BT LA FEfE PSR 17 Ay 22 S B E T R AR B
+HUEN.

R ERER S, TR AT 2RI ROBEES
RAUGEERSE . A— T NUTdA¥XEX. #ET4H IS=U,R,
V2O RBREG . HF U= {x,zr z ) E— N B RS
WEMBE;V=U{V.|a€R},V, HEta WESE; f B—
MEBBRE, e — I HRHNE— T RERER T - M504,
He L UXR-V,BfYVaER,2€U, B f(x,a) EV,,

ERBRE IS=WU,R,V, OB EERHETHE PER IR
BTN RATK S %K. iCH INDP), SH4r% & IND
(P ABE U W—R5, A U/IND(PRR., Y MZH
UFHEHER.ZH Y EBICHN POSY(2). C A CH
Xt FUREBIESE D WA, B CH D AR, RHLE.C=C
HHC, REZs £ ; POSIND(C,) (IND(D))=POSIND(C)
(IND(DDARFEE C, A& F G, #48 POSIND(GC) (IND
(D))=POSIND(C,)(IND(DY), | C 957 D iGiREE
e REDD(C),C MEFA D ARMZERR I, Bl CORED
(O)=NREDD(C)., FA¥IEE KL — 2 kAR

£, AL REE LMY m, XHRHEERE AT IR
M, B 148 TREAFHNEERRR,
ik ETHREELHBHEANERE
Input. 3L 1S, A b IS RGBSR,
Output; A [#fa B,BSA H IND(B)=IND(A);
Begin;
R &R ES A M CORE(A);
B=CORE(A); ‘
SHE®E c€EA—B,
WEHRERERERE
S(e)=(INDBU {c})|—{ IND(B)|)/{IND(A) |,
MR Se")=max{S(c)| c€ A—B}EFE,
M4 B= BU{c'};
mE IND(B)= IND(A),
Mot B,
B, BEMHEL—5;

end
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AR LR , i THRASHERKR 0, o] LA 1T
ik, ZERREERIRIS P, X B AR B A R R AR DR SR
Y 24 fAT R X AL S B /AR » 25 3 AR o e A AT — >
FBERZANEREZHR . 5ieHEx, & AN
B R BE S FRAR LI » 16 2RI o AT AT — 1 SR AR R A
HERZANERESHESS , RE—DBIBEHR/D. R
KA, 7 B S 2 ST B vk (NP S B ) Rt iR 4
BRI , SR X3 EL A8 B B LI EAT AR /N AR K AE  BIAS 3R /N
AR RH

B AR/ S | LA AR UE AL 2 R RTIR T 48
BYRTT BB I A BRALI , (B AR KA 5 H B X TR
B B — e 11, ST LA R LR T RE B ) SR R B %
BRARAIE , T LAt G (0 /NP S8 5 [X M E 8 T 2 B AL
i 5 45 B B R HRAE , 2475 80 B0 1 SR R AIE B2 2 it T LA BCE
W EBUERm B L T SRR A 5 Bl sz Ak B LAtk
KA B R A Y
4.2 HPBXHRNEINZE

SR— AT SR/ FLI B9 Bk R, S0SRAZ AL o BT A A
4R e — R M BR R HE (RIS M BR i a  R
PR J5 SRR AN 72 B 48 P Nl 2 2 B SR s L
R 89 ), M AT B BR B AR A TR A, B 2238 bR %A R A I
BREMERHRNE 2R/ AMT .
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B RMGRE, MR ZREARIEEPHBEREEN, H B
TER I B 35 BB S T BT IE L, R A B E AR AR, T
R SEE R R A BN F; MR R R
EEPRBERESEN I BEAN TSN BIERT A
IEH L, RS BE A — B/ MEM— A B KME, MR
55 R P U TE B4 AR — S R A BB L e
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Input: 3B A IS, M4 Rule;
Output. LA HLIUIZE Rule’;
Begin:
CHISHAMHRENESE FHR Cas kNEH;
A Ky rulei 94 FBHE . BpeC—A;
Rule'=®;
Fori=1ton
min_rule;=rule;= A (A;=val))—>D,j=1,2,,m;
For p=1tom
(BB Ay B tm,_rule;= A (Aj=val))—D,
j=1,2,++,p—1,p+1,m;
if tmp_rule; AEH R P ABE K UATE S8 L5
then min_rule;=tmp_rule;;
}
max_min_rule;= min_rule;;
Forg=mtok
{if(By BB B and(B, 7 rule; FFE S WA EH L
FIAE R B MEDE By= Vs
Then max_min_rule;=(By=Vy) A min_rule;;
if By RyELH) and B, 7F rule; FIE KB EFA IES LAY
P REEBETEE N Vinin<XB;=<X Vi then max_min_
rulei = (Vyin<<By=<X Vimax ) A min_rule; 3
}
Rule' = max_min_rule; +Rule’;

end
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5.1 4B/MRAS SIFEE S EIE SR N L h AR A

AT BRI B v 2 EL 13 ) AR R SR I
ALAER/MEREIHERTRMME AT, B1AHTHE
BAFRE SN BB LA B TR

((mangs [ #iE#x

REAH. ANEE

BRI G E LR

Bl ERERESGINE LR

B S B R R T i B R BE AT AT S B R A BRI AR v,
H i BIaC R i B BBV E, IERE A
B U Bh 58 BRI , B8 A — G DL B R AE 308 B AR I A S iR R
LR~ RERPHTH. ILEITA B G R A%
&, 0] LA B B S EAHERE B R RS LMRER RS
MY ERGTETHBRERR N REAME, ATBRIMENEMNA
R, MAFGRAITRBENE L F I HITRNIZ 8, 182
B 4517 B SUBLIN4E 5 Bt 3 S U 38 AT A S 4t A R/
AR E0] S B A RHEEBIE LI,
5.2 BRINEIE MM

L EA B ERE IS U AT DL B ¥ & SWRL
EE RN, LS SWRL I E. R5% RDF £2R
i) SWRL BUN3Eid XSLT #%4H Jess HEMHLET HAIHE X, BL
A BRAFIE 517 RiE SCA K, (153832 BN T AR
HFIHEE L ARER AT,

B % hasColor(x, orange) , hasShape(x, circle) #—%f&
M BRI » hasEmotion (x, warm) S 38 W & J& 4, % 30

o 242 o

A[FEAR K Rule; hasColor (? x, orange) A hasShape(? x, cir-
cle)=>hasEmotion(? x,warm), #R/5, 1 RDF W K ik
SWRL HL5 , LLEL 3 #9 hasColor(x, orange) J 4, 7] TR b
(ruleml:; Imp)
{ruleml:body rdf:parseType = “Collection”)

{swrl: IndividualPropertyAtom rdf: resource = “swrl;
hasColor”/)

{swrl: propertyPredicate rdf: resource = " # hasColor"/)

{swrl:argument] rdf:resource = " x/>

{swrl;argument2 rdf:resource = " # orange"/)

{/swrl; IndividualPropertyAtom)

RDF £ &AM SWRL M A GE BT Jess @
H, B ESE R, SWRL [6] Rules in Jess B8 #:, X—F 0
XSLT 52/, 1EH—Fh W3C M IER b5, XSLT £ T —#b
1 XML ¥4 % # iR 4 Sc &, PDF, HTML/XHTML., WML,
VoiceXML #E 8 XML XMW RIE. BRXKMW TR, &5,
Rules in Jess Bi-&-#EBBHL AH B A4 44, 51 BT LA SE B0 R 16 %
EXRER.
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AT BRI A R, A SCGERBUR BB 2B L BT
FroBEEE QB E S AP EEBE R &4 (Chinese
Affective Picture System, CAPS) /) 852 BB R 9 —&B45>
EXNFEHRE R . 8 EEERHERRHITIHERREER
TEICAREE , F g BRRC AR ok B R PR R 0 B R ML 4 5 ik
AEEA R EI7E SAR T, EAR K — AW R 3R v
HRBIRNC RS — M RERPEZH . ICEFTE &M
BB SE ], T LA B BRI AR E B B B BB U 3R
FREXMRERBTETHEEECHBEAE, TTEDH
N LR, I 2 B,

AR RITHRENERE I FHTRNEE, S BE
BIERE LHANE  RATET JAVA KB THUE¥EI M
iR weka(Waikato Environment for Knowledge A-
nalysis) sk LB, R Gu4H B B EBE X RERmE 3
iR, FELERM ERBREIERAG CL S BERBEYE
B, RIS X BB S5 , X SRR MU AT AR /MR K L2 S,
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B AR N AL A5 I S 194 B AR T e
3T B ML R IR 1 75,

£1 LBREREE

REAK HBAAE ANTHER  ANBARRE
B8 mmm oLs FAEE o o EAEE o o HAEE
pa ma g DORK Ll ALK BARA
AAF W% A%
24 15 57 35 6.9 5.4 89. 50 93.57
21 17 26 20 4.3 3.6 79.03 80. 70
56 39 9 5 1.8 1.7 76.52 81. 36
18 13 10 8 4,2 3.7 91,08 94, 20
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¥ _F R R0ET R B ThAY .

BHE FXMR T ERIFRE BT RE R B &
/MBI, iR T 2 T ARS8 S 1 R 4 249 18] Bt /v
KA B, RG24 T RS ERGE SO SR &
IR B K B L T HE R, B & MR AHIE 5 1R BIE X
FARLHERE THBE X RER, HPfR/MERIN¥ >
1 B G BRIE SCIRT Ak mh A R R » 2 R GIE R 0] o B ) R L
AL T BRI TR BEE, HERERRREE
T REFEIAERY .

A ORI B TAEREAT T RABGIHT, TR R KX &
QIFTRB RN . B UTR ETMIRTFEEH Y RN E
FAEREER. B, EAESESIREMARRWE, T
—Br BB ST TAERLK AN B SRR T A REH .
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