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Emotional model based on ant colony algorithm

ZHANG Guo-li, LI Zuo-yong
( College of Mathematics, Chengdu University of Information Technology, Chengdu Sichuan 610225, China)

Abstract: Emotion is a kind of important expression of human intelligence, and plays an important role in human
decision-making process. In this paper, from the emotional characteristics, it extracted the carrier factors that influence
emotions and introduced ant colony algorithm. Ants who carry the vector factor search the best emotional state to complete the
task through the reaction intensity, in order to study the human emotional changes. Compared with the Hidden Markov Model
(HMM), we can see that the emotional model of the ant colony algorithm is simple and reflects the changes in emotional

states. The simulation results prove that this method is in line with actuality, and it is effective for the study of computational

emotional expression.
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BB , B RRRE ) A BB E BT RS, B
BN 2 5] FBZ , HAE AR HIPRSRAT A P e v
MR . EIAKERER M X LS, AMEEHE—
SERVE T, RS A S —E N ER . BET, ATE R
REH—DEEFAANALTHER, BRI EWRIERZAR
ko 1985 4, SCRK[21EE H BRI T “ZibHBVLAEA
THERRE S, 1997 48, SCHR [31/E & il T BIH B M E Lo
HE R, BRI B BT R A TR B, BA R
HHEILE B A RSN AIANER. BT, BRSEE
EIZ8X —[RBE T ZHIBTIT, R T — SRR, SRR
FIRR[4EH R EMAFREARIFRIHE TH HERE—
R B AT AR A Bk 5] 9 0 B R A BRI, B AR AL
AN AE L RO TR 88T SR E R, BB e R A
BAT AR —AEEHRE

AI0K R 5 B A T5 B R, LA BB AL 5F
K 57 3R B T 0 3 R PR B AT G D7 2l e i 5 B BT
BEHTRSE R T B M RR S AL S, BB A H R 58
ARARAE, PABEOR B B AR 1B RAE AL o

1 BHEEEAEAL
A 070 (Ant Cology Algorithm, ACA) B¥iiE £ BH
I #5 H HA:2009 —04 -20;1& 5 H #7:2009 -06 - 11,

TEE B A IR EW (1982 - ), %, INVEHT M B LB SEAE , BB ) - RS L N 38 i

A R N = 3l T NI B 2= B Y 7

— PR B R P WU R N B AR B, E R A
BORIE BN R EIH, 5 T SHMT RS
SR, HEABERE  HIEE B RELTH#EE
LR —FRRRE (R B R, )5 B A8 SRR R X
M B A S v T TRl R R RT3,
B B AR RS 2 A AR B AR W B R BE ARE LE
R RRWEME N, TSR L it B
THIEBRAU BRI, Tk BER KR B R XK G I ELH
S0, TR B — PP IE S 5t o 5 S IE S AL, 5 i ¢
] AR BB B

2 WRERRI

ZIRIRSCHIFEIS R WA, Ekman $2 1 6 FpEE AR E B S8
R R B GR R . HA R DA B X SR R A
BRI RL, X 6 FpE A SULIE G IR i 2 AR/, B F 3 3
HERY )38 I, BT AR SCR BRI SR BT 53 15 BeR A AR 1k,
2.1 Robot [§RERIRHIEE
2.1.1 HREIEZEGRXIES

SCER[ 8] X 10 ArillidE By ik 6 FpEA R IEIL 60 iFE
BT T RIEFHER I ARG BB RN, THHEHM
PRI RR ERBE BT, 35 3 HBCP-HME . 7S Fp 3R 1% 8] 19 7 24 BK S
BEE R 1 frs , ANRP AT LLE & AR E AR R R
IE 5] Y K ER BE B AR K, AH R R 1B 4R E (] O BR R BE B 50/N , Ho o

ZEVEVK (1944 ), 55, U1 RAR N, B8R,



% 10

REWF A TR RO ERARRL

2759

RMARLER RR R B B 5/ , B A BR ERBE B B K
R1 AMEBERFIHFERN FHERKER

WRRE X B B BMR B KB
BX 13.5 42.2 43.5 50.4 44.7 43.5

i 14.3 40.5 56.1 43.0 36.6
AEf 13.8 48.5 38.0 36.8
AR 9.36 73.3 47.7
iR 17.0 66.7
PR 14.4

2.1.2 Robot #94H BASMEALHT

R T BT IS, A SO e 175 8™ A= B B R 5 o SR
ERFAFRE R, HA SR E R AL R R 5 5 (IR,
A T EE R0 A AAT o CEE X S04 0 b BT, 2 T
W Robot HYIERATH) s AERE RILE & MEE R (Robot B
B ) AT SRR BE (%58 Robot B BAXTHEMARIHIRF) , ik
ANEERRBEET . BRX4ANMBEEF LG =1,2,3,
4) HYBETERE A (0,1) HZHBRIEI KNG =A%, BS
BEEREN 50 < [ < 0.3 8, ANRER,%0.3 <
I, <0. 6F, A BERUR; 24 1, = 0. 6 B, B RWURY o 4 A 26
250 B2 PR BRI AT , 7 BeRAS 1m) 38 BE W/ T [ B
BRI R TE 32 B P BRI , 15 BRSO RS A 22
BOR TEZ BB R BT , 175 BReR 2 5] 58 BE 1 I i 77 1) #% 7% 4R
FRKo.
2.1.3 Robot 841 Bk BHHA

AnSKe 15 8% Robot X 7 i — R HE “ 5 i, A8 4 58 7T LA
5 R B RIE I F R R B Rk, HARZR T I E
BRFEe, Ead BE AN TS O A B TR R
PR, (1) KRN pl, AiH T ZEBRE T kA
BT B RRES u AR BIERRES » B

13 [Wu]a’ [)hw]B

Pu [,,]a.[,\ 7 (1)

wel(u

Hep: o, %:JWME@ RPISRBEAE” A, AN HPRES u AR
RS HEREME”, BES5PMRE ufle Z KPR
BEBSO0 < [, < 0.3 43, Bl Sk

1
Amz - d (2)

o NIPRERAMNEEEGEFR o = 0.7) ;8 ARE
HRWHERENEEHGERRB =0.3);

2) FEBAEETF kBRI T RES o B R 58 BB B B
AXHA(3) HE:

m,(t+1) = pm,(t) +Am,(¢) (3)
Hr: p AR o 1 RN FE AR, 0 < p < 1I—1E
8, A, (1) FPRZS v W R D58 BE RS &, Bl X (4) 8

Am, =1, X, (4)
Hep. o, AL = (1,51, 1) W5 o Ntk m,
HRRGRE m = (1,5, ym, ) BISE v N, 2
1,.m, %‘ISW(O 1) ZIETJB@—Aﬁ{E B I 7, MR :

21 = 2 =1 (5)
2.2 EXKig
BT ERRESR— T REEZS MM EHEMTFEZ 1

AN EE R, N5 A, BE R LR A XA A AT
B, FFATFERR E RS T T e, A BE N (AR SRR
UL B BHATIREE) o BT A SURRAETE BeRS 2 [E] 4 Rk
VAR B 4 50 ml  (EBT Xeh r 4 43k 4 ) 3R v 2% AR A B
TR RN PR 5 BE B, R4 98 AN AR 48 13l o 2
R 58 SFRRESXT & B F RS =8, EBK, BB
WHEF T RAEMBRBA, Bk RIEEMEZ], & 1ERRESH
R FHR 1, iERRIR AP RE ST, AT ERATE
U SE X SO E AR, AT =42 AR IR 25 R

EFERERNERER RS RNT . UM RREHE
A8 P ARIR R B, HERE 1| REFHER
B BURE FHIE I m, , 7EHEF) 5B Robot MEKTERSE,
6 FiRRZS X 2 5% 1 84 A W Rh BB 4 AT I & T = (0.2,0.01,
0.6,0.04,0.1,0.05) ,R4E=(2) ~ (4) IHEFEMEAE FIE
FAF Robot HPIRZS 43 i R MR BEE ;BB 2 R “ b
NITH” BARHE F RIS m, 76 m, BRI B R
FAFN m, 20 F 7 258 USRIV 5 BE (B O BE 8T, AR 2R 4, E 3
54 R ToRBRE” EARE T I5 8 8 AT S5, B B
R (1) HRERBR BT &, B Y Robot ) X HDIR
A, A5 B AT 1) B R F T B R 1R ES
2.3 HEELRSHSITE

R IEBALER A Robot #1515 BOR S N P #RE, £
BeREE B, S EAE RN R EMEE, HREZX 7 (0) =
(0.167,0.167,0.167,0.167,0.167,0.167) , A EHHERE
M R R MR BRI PCR AR EEE . X T AEFIRRIR
TERORES 7 (0) ,Z AT BAEL 1) RIXAE 4 FE8IER T
HIFERT ,6 FRRZSHIBUR AR 2) RIS 4 Fh AR E F 1)
YEF,6 FeRZS WS A A AH ] 5 8 08 B R B 4 Y 1 IR
REHEH

1) SUah AR,

BRI 4 FhEAR R F REERIE AT MR BIAIR SK
) BWIERBRREAE(L = L, = I, = 1) /0B 5I% 6
Fro% A5t i R SRR AS AR, IR IPRES
HIMECK o B FEMA , UL 7R F T 1B RRR S R A AR e
K, B RAEAEAIBS ), & B RRRAS R Z F0 R 1,1 LA 4 Fpa
EWEFSHI, =1, =1, =1, = (0.2,0.01,0.6,0.04,0. 1,
0.05) , %R (4) HHE Am = (Ixw(0)) = (0.0334,0.00167,
0.1002,0. 00668,0. 0167 ,0. 00835) , R IBIRZS v B TLRH5E BE A T2k
Fp =1, \BFAKX(3) HE,88 7 = (0.2004,0. 16867 ,0.2672,
0.17368,0. 1837,0. 17535) , Sl HACAR (1) HHERBERRS
W R AT PO = (0.1705,0.1502,0.2050,0. 1322,
0.1497,0.1523) JXFESE— RAEH “ IFEEF" FISI m, S8R T
1255, ATAE I PV i i A R R 0. 2050, B %HH%
BAERIAN 0. 1705 BB A AFTH” B39 m, 76 P" HY
BRE ARSI m, RIATAR BRI PP BB ToRAR R HAD
Bm, SERATSEF) P, i Y R G i 5E R — K B FF . il ad
Matlab BEPY HUBULZT 5 RAIEFF , X BIRSEME, W3R 2 Fimo

MR 2 BAET AE 55 5 IR e T , & RS #%
BMREETRE. HIRSHEBHRE-BEEH NG
BOMHEMAEREHE THOEE, &ER-HLE PP =
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(0.1704,0.1116,0.3145,0.1360,0.1106,0. 1171) , AR
TR BERMER KN 0.3145, BXHFEBERMER KN
0.170 4, & i3 715 AT 15 ML B & AL 28 A Robot F 1§ BR 45
(0.3145-0.1704)/0.3145 x 100% ~45.82% , A WLARIFIR

AR BT R TR ORA, BT LT LUR S B X i 15 R
X T 2 HE 4 B R WA, Ul B 17 /2% Robot 4RI AR 25 0 150 0F
R BT EARE T HER, & =PRSS ok,
BERA IR REES .

R2 SREATERSHBREBEE

— ‘ e
TRUE MRRBEEE s 3w mm e RE

my 0.1705 0.1502 0.2050 0.1322 0.1497 0.1523

1 m, 0.1719 0.1385 0.2351 0.1348 0.1378 0.1419
my 0.1722 0.1303 0.2577 0.1359 0.1295 0.1345

my 0.1746 0.1265 0.2631 0.1390 0.1256 0.1312

my 0.1736 0.1220 0.2701 0.1384 0.1210 0.1270

5 m, 0.1727 0.1188 0.2888 0.1378 0.1178 0.1240
my 0.1721 0.1166 0.2965 0.1373 0.1156 0.1219

my 0.1716 0.1151 0.3019 0.1369 0.1140 0.1204

my 0.1713 0.1140 0.3057 0.1367 0.1129 0.1194

3 m, 0.1710 0.1132 0.3084 0.1365 0.1122 0.1187
my 0.1708 0.1127 0.3103 0.1363 0.1117 0.1182

my 0.1707 0.1123 0.3116 0.1362 0.1113 0.1178

my 0.1706 0.1121 0.3126 0.1361 0.1111 0.1176

4 m, 0.1705 0.1119 0.3132 0.1361 0.1109 0.1174
my 0.1705 0.1118 0.3137 0.1361 0.1108 0.1173

my 0.1704 0.1117 0.3140 0.1360 0.1107 0.1172

my 0.1704 0.1116 0.3142 0.1360 0.1106 0.1171

5 m, 0.1704 0.1116 0.3144 0.1360 0.1106 0.1171
my 0.1704 0.1116 0.3145 0.1360 0.1106 0.1171

my 0.1704 0.1116 0.3145 0.1360 0.1106 0.1171

2) BHEAR .

FEBSLAETE 0 4 MR R T H1E A, SRR S 3
FEBE RS —A AR 3 AR B REE, X T 45—
LR T BEBE — MR, B T REHL 2 B 8 R
e, ABEARYE A S 17 AR 2R 1 AR AL HE T 15 Hh A B B 1 IBE
], RERREAMZ R AT fE, i TIERRESN S EER
W, B LA B RT R R IAHLE , (BRARS 45 R R I f2 R as
AT UABAT$R AL B Bl A — LT S8 L

BB PRI B T (2 B IR BUah B A 1R PR A (E
&K, I,=(0.2,0.01,0.6,0.04,0.1,0.05) ; 3 4% 8 % Ky H
i, — POt AT D AR5 R 3 I PR Fr K BSUR [R] O 3
H 2 6 Rk ZSRIBERAN 1, 8t AT N B BB E W
I, = (0.15,0.02,0.65,0.01,0.15,0.02) ;3% J& Robot K™
AFIUARE , BEER , HAR SRR B/, A2
R E N I, =(0.4,0.5,0.01,0.02,0.04,0.03) ; F-{Ei%
Bt X PR U ) 24 R 8L, 1% Robot B9 PRI 1% 45 o D055, LA
Robot YT R IEE R BB &#& M 1, = (0.3,0.02,0.1,0.05,
0.03,0.5) , FI -5 L3R R HE 9 77 15 158 B 2 A /8% Robot B 1
BORAEBAL, i85T Matlab il 4 RAGHE 6 WG )G , BIEH
7T WARFHF T i it AR S W BB B A8 TR E(E, k3
FiR

M 3 BARTTLAE H, 425 6 WIRIRSE UG , W58 7 TR
FIF A HRRSHEBMRERBETRE . B TRESR
SHBRREAAMER, A RENFEBHRE—-EREE M
i AT AL, AT BCR S M B R AR L 45 R N

P =(0.2101,0.1541,0.1775,0.1829,0.1081,0. 1674)
MEERVT LAE H BT 1% B Robot PRSI E IR, RERHE
SEAHE T BBR RN R TR, N AR MRS R LIRS
& HA— 22 A 1E K
2.4 S5RIORAXEBRERLE
AT B R R R R R R IR, AT B R T R
8 BRI UE— T 15 AL 85 A Robot & BB R 7EF]
BRFET TR EERRAER .
etl=e +e xp, =
[0.167 0. 167 0. 167 0. 167 0. 167 0. 167]" +
[0.167 0. 167 0. 167 0. 167 0. 167 0. 167 ]’
0.2 0.01 0.61 0.03 0.12 0.027
0.18 0.01 0.65 0.01 0.13 0.04
0.16 0.02 0.6 0.05 0.14 0.03
0.14 0.03 0.68 0.04 0.1 0.02
0.17 0.02 0.7 0.05 0.1 0.2
L0.15 0.02 0.62 0.02 0.09 0.05-
[0.33400.1854 0. 8116 0.2004 0.2896 0.19717]’
Hr e HEELES AR LETERBRES sp, AERBRELBIHE
FEAE R , X A 2k b 9 70 3R B O RIVE A T 1% R L
e AT - ERRE, FREREE,
TERP R — B ELUT , AT/ Robot Fr1E BRIR 2 15
TR (E R, FIRTH 458 — B AE R EPRAEE S
RIBERA B EDL, AT R 5 R IE B AL 1 R L 4%
B B TASURBIEBR S B BHE R p, HIXT AL LT
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RPN T R BUAORE SR, B LA X RIBci A — 3
TEULRT, Bk A T (FRERIBL AT R BT R 2
) A AR, Ber Rt To R R F 4 b 0 R BRI R —
PERETRIE , BRIMATHRE , A Ff Tt — SR i H

p. FERFRIIRB LB BB, R S B3R B B A TR A I A
BloiET LA AT LA B T O R AR R T R L SE B A2
fATERL, SR T R IRRR A AR 8 A A2 o L A 2 B9 R DA 2R
BRI IERRES , REA TS BRI — DI,

R3 T RBEATERSHBREBEE

— ‘ e
TRUE MRRBEEE s 3w mm e RE

my 0.1705 0.1502 0.2050 0.1322 0.1497 0.1523

1 m, 0.1670 0.1396 0.2405 0.1304 0.1423 0.1392
my 0.1918 0.1764 0.1936 0.1347 0.1300 0.1336

my 0.1993 0.1576 0.1754 0.1395 0.1204 0.1678

my 0.1925 0.1438 0.2177 0.1407 0.1188 0.1525

5 m, 0.1817 0.1353 0.2457 0.1371 0.1209 0.1392
my 0.2033 0.1724 0.196 4 0.1386 0.1158 0.1335

my 0.2074 0.1549 0.1771 0.1421 0.1109 0.1675

my 0.1980 0.1421 0.2131 0.1425 0.1121 0.1573

3 m, 0.1853 0.1342 0.2469 0.1385 0.1161 0.1391
my 0.2061 0.1714 0.1970 0.1395 0.1126 0.1334

my 0.2094 0.1543 0.1774 0.1427 0.1087 0.1674

my 0.1993 0.1417 0.2133 0.1427 0.1106 0.1522

4 m, 0.1862 0.1339 0.2471 0.1387 0.1151 0.1390
my 0.2068 0.1712 0.1971 0.1397 0.1119 0.1333

my 0.2099 0.1542 0.1775 0.1429 0.1083 0.1673

m, 0.1996 0.1416 0.2134 0.1430 0.1103 0.1521

5 m, 0.1864 0.1339 0.2472 0.1388 0.1148 0.1390
my 0.2069 0.1711 0.1972 0.1397 0.1117 0.1333

my 0.2100 0.1541 0.1775 0.1429 0.1081 0.1674

m, 0.1997 0.1416 0.2134 0.1430 0.1101 0.1522

6 m, 0.1865 0.1339 0.2472 0.1388 0.1147 0.1390
my 0.2070 0.1711 0.1972 0.1397 0.1116 0.1333

my 0.2101 0.1541 0.1775 0.1429 0.1081 0.1674

m, 0.2101 0.1541 0.1775 0.1429 0.1081 0.1674

7 m, 0.2101 0.1541 0.1775 0.1429 0.1081 0.1674
my 0.2101 0.1541 0.1775 0.1429 0.1081 0.1674

my 0.2101 0.1541 0.1775 0.1429 0.1081 0.1674

3 4%

A& B ORE S b B AR X E R S B AT T BT,
FETE B Robot 94 4 1% B4 0 VPRSI, 5 18 T R i AR
RIS Rl PRI L , K2 ma 6 SR B R R AL 4 S8R 7,
R (B EAAR R ) B AT 8 07 SR 58 BT R Em AR
BHUES , LIRS ZAE RN 2, BBy B, =
BEBMRERAM BT — Mo EH, SRR T REE
SEBRARREE K BN, B BUA S BLES A & 7P, Xt
DR EYUERRRE —E K R1EA.

B Bt as A BB AR B BT ST 4 T2 42 B Be, B A A
AL BB ASRAE LA AU RIE R B/ A
HIERA ARG, & A BT ARG R Hig R R,
AR ROV 7 2 i T e — 58 3%, AT A% R O AR AY
B INEE 22 SE ALY PR 2R B A I X A R R PLAS A
PRt , Beoh , 2T SCPTR I 18R T T e 0 R R A fr
FE—EH5E,
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