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Abstract: It is acknowledged that the affective cognition of decision-makers plays an important role during the course
of multi-objective decision-making. Aiming to enhance the decision-making ability of computers by enabling them with
human’s affective cognition, layered affective model is proposed, which merges personality, mood and emotional states and
is able to describe the quantified affective cognition of decision-makers in solving complex decision-making problems. This
layered affective cognitive model can be applied to the creation of virtual human decision-makers incorporated with human’s
perceptual and rational characteristics. Instead of human decision-makers, the virtual ones participate in solving multi-

objective optimization problems by means of interactive decision-making approaches. Numerical examples are employed to

demonstrate the effectiveness of the proposed model.
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(a) HirR#1

md 0.8}

55
=
>

PAD/L

e ———

(c) HIrei%3
E7 ZF3IRRRUERSESENTIIE

28 3 YU RAE HLR A, R4S 3036 2 T S 0 R
BEIESR MR 2* = (10.5179,8.957 7, 7.644 1). LR,
A HFRERBAS R f(a*) = (281.2290,242.968 3,
204.524 8), &> H Axik B A p(f(z*) = (0.7930,
0.6215,0.523 3), AP A FE A(d(2*)) = 0.752 5.

W UL B R SR (3] B ANLAE B R SR 3k AT
PLAL, S5 WK 4 s, o) W, 56 T4 Bl FIE A 1) 52
QR SR 7V B A R U SR R R AT A B
32 M ZERRE

FIEANN — AR 2 H ARG ]

min f(z) = min(fi(2), f2(x), f3(z)).  (18)

Hrp
fi(z) =
Tx1— 2% + 2129 — 13.5201 — 15.529+ 8(73— 10)2+
4.4(zq —5)? + (x5 — 3)% + 2(z6 — 1)% + 5.522+
7.5(zs — 11)% + 2(mg — 11)% + 23, + 45,
fao(x) =
(21— 5)2+5.5(xy— 12)2+ 0.52% + 3.3(x4— 11)%+
0.256% + 7.53:% + 0.1x‘7l — 3.6xgr7 — 9.3x6—
87 + 23 + 3(wg — 5)% + (w10 — 5)?,
f3(z) =
23 + 521 — 8x127 + (12 — 5)% + 3.3(13 — 9)%—
11.2z3 + 223 + 4.522 + (26 — 5)% + 6.422+
3.2(z7 — 2)x3 + 43 — w9x10-
62 H i i B 2 40 2R Sk A
4x1 + bre — 3x7 + 928 < 105,
1021 — 829 — 177 + 225 < 12,
3+ a1 — 61y — 12(29 — 8)2 + T219 = 0,
—3(x1 — 2)% — 4(z2 — 3)% — 223+
Txy — 2x5x628 + 120 > 0,
—52? — 879 — (w3 — 6)% + 234 + 40 > 0,
—? — 2(xg — 2)% + 2m129 — 1422 — 62526 = 0,
—0.5(x1 — 8)% — 2(wa— 4)? — 322 + w508+ 30>0.
H AR E B G F N

0<a; <10, i€{1,2,---,10}.

HRAE S Af O, PRS0 B A ek 250 EE AR FE A
TN f3(z) = fa(x) = fi(z), FEHEHE T 3N HARRET
WA A fmin = (200, 500, 400). HEE BRI 26, AT LA
SR 3 H AR BB VI KA N fmax = (1505.9,
3526.1,3027), MRS MHARTT 21K R PE 2R

Pp = (0.36,0.2,0.55,0.71,0.80).

B AR B E N WIARE, SR F A S Bk o
J7VER A, 222 I8 HARTR, 19 30 2 th 58 2RI
RARAR)9(1.4409,4.2309,4.204 8, 0,0.957, 5,0, 8.661 0,
6.0997,9.2224). B K 22 RN K TR AT NN L 5
B, B 1 285 S 55 SR [14] o256 T 5 300 = B D7 V2B
SREXI) &5 FEEAT XL, 45 R 6 Fis.

T4 BROIAHIRES AR EIRRIVEERITEL

Jiik B H AR e BU(E B bids B v
HR[3]  (10.0333,9.7510,7.2633)  (273.5070,253.3524,202.7915)  (0.7559,0.6631,0.5158)  0.7512
P (10.5179,8.9577,7.6441)  (281.2290,242.9683,204.5248)  (0.7930,0.6215,0.5233)  0.7525
#=5 KEEWMARREITA
WFAT N
L e TR RN P
1st (0.266 3, —0.000 9, 0.231 9) (0.1906, —0.3236,0.194 5) (0.236 0, —0.130 0, 0.201 2)

2nd (0.0303,—-0.0201, —0.024 7)

(—0.2399,—-0.1821, —0.374 2)

(—0.0788, —0.0849, —0.164 5)




2136 = ] 5 S R %30 %
F6 BRAMARSETRRFEESERL

JivE HARE
A (1.4409,4.2309,4.2048,0,0.9575,0,8.6610,6.099 7, 9.222 4)

SCHR [14] (1.237,3.4701,4.356 9, 4.496 8,0.066 8, 1.458 7, 0.206 7, 9.209 8, 6.196, 8.074)
WARES H bR R B B brik s
AR (419.7515,749.403 4, 574.895 4) (0.8317,0.9176,0.933 4)

SCHR [14] (360.77, 832.29, 639.9) (0.876 8,0.890 2, 0.908 6)

4 % i’% affective agents[C]. Affective Computing and Intelligent

ARSI T L B S AR BHE BOR, M T —

A EAF BB, LT PR AR L O BIRE AN
THECRS I ERA. 7Rl B 57 7 AR IRV EFI R
e — SRR, #7402 HirE RO
RFTTVE. LIS R 2% 2 H AR 1A ) i
FHLE SRR BE AR, JRE TR D

IFFLTR SR PR R MR PR S 45 RIS R R, 5

FAK

AR EF I Ry 2 A, A 7 BN S A 2 5
FEE NBIA R R,
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