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Matching method for telemedicine service considering third-party
preferences in context of mixed decision-making
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Abstract: To optimize the service matching, rationally allocate medical resources and meet the personalized needs of
different subjects in telemedicine, this paper proposes a telemedicine service matching method that considers the third-
party preferences in the context of mixed decision-making, aiming at the problem of telemedicine service matching under
the intervention of regional doctors. Firstly, the research problem is described and matching schemes are defined. Secondly,
considering the uncertainty and fuzziness of decision makers’ preference information, the degree of difference between
evaluation and expectation information is calculated according to different forms of evaluation information. Moreover,
two-sided satisfaction matrices are obtained based on the preference of regional doctors. After that, considering the
rational, stable and satisfactory matching constraints of the matching scheme, a multi-objective optimization model is
established to maximize the satisfaction of the supplier and the demander, and to minimize the difference between experts
and patients. Finally, the feasibility of this method is demonstrated by an illustrative example, which provides a new
optimization direction for the effective multi-agent cooperation in telemedicine.

Keywords: telemedicine; service matching; third-party preferences; personalized demand; mixed decision-making;
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~ = H < A;j < A max-
- d(Ag7 1)mm 79 g

(M

Al B AT 5 —T5 4 B S PP 5 — i R
RO 5 PP E R R N M E R L.

MR SR IR, 3K 22 53 ¥ dS; Jm mT SRR SR Oy

F0 L BE Sy, T BB PR IR 3 52 B Ik )2 B2 AR i e 4

SR, HUAE LB N O s B, & RO RS

N

h
Sij = (1+77kj)2wgdfj, i = 1,2,...,’/’L,

g=1

i=1,2...,m k=1,2,...,1 (8)
R, Bhen TS N
8=
jl?

i=1,2,....n,7=12....m. )

22 [EURFRER

MR 117 S 75 SR J7 AR J7 () 22 S FE AT R FE, 1
ANO0-17 5z, 7. % HARUALBERY, DUIRAS I S AR
SE [ B FEUUE 5 8, B AR A1 o 7% 0032 DG JE G 2 B e K
UL B ORI R 2 1) 22 7 FE /M. 2 B ARG AR

i=1
ziy; =0o0rl,e=1,2,...,n,5=12,...,m.
(10f)

1 (10a) ~ (10f) A AT 2 H Fr AR, X
(10a) A1 (10b) il /& 25 J7 1 75 =K 77 19 = FE e K AL
(1) H 5 o8 £ 20 (100) J9ith 2 L RS 10 22 7 FE i
/MEH bR R 3G X (10d) e e DLRL 20 R 2k, 3R 7
RI7 b5 — /M2l J7 UG RL; 5K (10e) TR k4 ﬁ%ﬂﬁ
H ORI E N RS, I ERE; 2282y,
;R A06) ATIAN0-1 B, Fray, = 191@%7%%
P, 5% F E; MILE, B 2;; = 0.

BRI 2 HAR AR TR ZE— N IR 5, o T
{814k 2 BARRAL AR B SR AR, R G MM 2 B
b bR EUR AL 9 5 B bR e BB ¥ B bR ek 2 A E
FE A g~ o B g, oA g = 1 — g — po. BT
L H AR 2 0 R, 28 )5 SR LINGO #5A4 3K fi:

HlaXZ:,UqXZ1+/L2XZQ—(1—M1—/,L2)XZ3.
(11a)

m
sty m=1i=12..n; (11b)
Y omii <y i=1,2,...,m; (11c)

i=1
ri;=0o0rl,e=1,2,...,n,7=12,...,m.
(11d)

TEFE BRI R 55 WUA LS (120 SR a0 R

step 1: AR 415 45 A5 545 380 B 25 R0 5 X1 i 4715
L, 2 17 AL 8 HL PP

step 2: £ 25 J& 3t J= = 2E fin 4 (9 2k fifi I,y 5C
(1) ~ (9) 15 31| 38 A L 50 22 37 B LB DL B =
SRR

step 3: LA 75 X020 i FE e R AN DA K B X AR
B Z IRV 22 5 B e/ O H b, il i 5 8 AR R VL FC £
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step 4: ¥4 2 H AR A0 AR 2 2 4 Sy 5 H A A A0 A
R, SR AR HRAT e L UL FE XS
3 HHIaH

R —m B ET 6 A 102 )ZE A R,
(k = 1,2,...,10) |WEIFREKWH ), G E =
iﬁﬁ*z$%P@:12 ., 10), % PFE T H4A

FIREFRTUERZ L E)(j = 1,2,3,4), 861 %E
i%mk&@ﬁﬁ&mﬁ@ﬁ?ﬁﬁﬁ%mﬁmu
S S0 F AR E E AR L 5O I
TG DL Co ERFITTE] Cs+ TR Oy IRIT R Cs,
75 A FEARAUE 4 (0.18,0.2,0.14,0.22,0.26). %2 %
At BE VPN DA R B O R IR fR b o B K
FHARE Dy = EREFE Dy WWIEHE S D, & & 44
FRALUEE A (0.43,0.32,0.15). 32 F2E B 97 °F & Al o)

*1 TREETTFEMEBEENEROTNMHPLEES

Ajg C1 C> Cs Cy Cs
B, 4 [0.8,2] [3,20] {S3,84,55} S5
E, 5 [0.5,2] [9,13] {Ss3, 54} Se
Es 4 [0.5,2] [10,14]  {S3,854,S5} Si
Ey 3 [0.3,2] [8,15] {S4, S5} Se
Hi, Cy Cy Cs Cy Cs
P, [3,4] [0.5,0.8] [3,8] {Ss, Se} Sy
Py 4 (1,3] (8,101  {Ss,S4,S5} Sa
Py 3 [0.5,1] [6,12] {Ss, 5S4} Sy
Py [451 [03,0.5] [12,15] {Ss, S4} Ss
P 2 [0.5,1.5] [4,9] {84, S5} Sa
P 3 [0.5,1] [3,12] {S4, 85} S5
Py 4 [0.3,1] [, 10] {S3, 54} S5
Py 5 [0.5,2] [10,201  {Ss,S4, S5} Sa
Py 3 [1,2] (8,15] {S4, 85} Sy
Pyo [2,3]  [0.8,1.5] [5,12] {Ss,S6} Ss

*2 EEEFMERMBENTNMHLERES

Big D, Do D3 Biq D, Dy D3

Py 85 Ss Ss Ps 65 Sy S3
Py 70 Se S4 Py 70 S3 Sy
Ps 80 Ss Ss Pg 90 Ss Sa
Py 90 Sa Sa Py 85 Sa Ss

Ps 60 Sa Sa Pio 85 Se Ss

Ijg D, Do D3 Ijg D Dy D3

Ey 80 Sy Sy E3 75 Sy Sy

Es 75 S5 Sa Ey 65 Sy S5

LRIV DA G B IR 1. HA: Gy M C 148
PRI AR, H AR e bn ARk B 3845 Oy Ca
Cs F1 Dy VS BABUE R, Cys Cs+ Dy A1 D3 1
PENE A TE 51PN E B RoR, RH 7R TE 5 RIE&E
S = {50751752753754755756} = {5“5%55,1@7%,%,
WA U ARG, AR R 0T . RN RGBS
PR ARG B R 2.

B JZ R AR L G U 5B R A
(098 0 064 0.33]
0.65 0 0.72 0.57
0.75 0.89 0.46 0
0.36 0.61 0 0.76
0.82 0.93 077 O
0.39 0.63 0.87 0.94
0.34 0.56 0 0.85
0.94 0 0.55 0.86

0 0.49 0.79 0.83
10.34 0.68 0.99 0.72]

NIRRT 6 o L SRR UL T %,
M2 (1) ~ (7) 15 2 B A 5 i) 22 e B2, gk i i 5K (8)

A1 (9) SRATHHE 5 77 1l 5= LA e, L3 3.
xR3 HEHBHEEER
Sij Ey E E3 Ey
(P-R); 0.114 0220  —0016  0.150
(P-R)» 0.141 0.222 0.000 0.304
(P-R)3 0.268 0.441 0.138 0.482
(P-R)4 —0.042 0.260 —0.302 0.302
(P-R)s 0.079 0.220 -0.052 0.320
(P-R)¢ —0.082 0.221 —0.342 0.261
(P-R)7 0.048 0.440 —0.212 0.300
(P-R)s 0.050 0.053 —0.079 0.315
(P-R)g 0.059 0.233 —0.073 0.273
(P-R)10 —0.073 0.222 —0.335 0.213
Sij Ey Es E3 E4
Py 0.525 0.437 0.597 0.504
P 0.105 0.177 0.177 0.331
Ps 0.310 0.293 0.453 0.418
Py 0.430 0.270 0.430 0.355
Ps —0.430 —0.590 —0.430 —0.505
Ps —0.473 —0.597 —0.437 —0.150
Pr —0.535 —0.463 —0.463 —0.309
Py 0.590 0.430 0.590 0.515
Py 0.365 0.277 0.437 0.344
Pio 0.685 0.757 0.757 0.664
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W A 4 g B H AR AR AU AR BY, 2% 18 B & FR AR I A
P A B 1y = po = s, BETT SRS B AL MR (1,1).
2,D)~ 3,2~ 4,2~ 5.~ (6,4 (7,3)~ (8,4 (9,2)~
(104,06 R E, 58% P, P, Py ILHL, By 5 Ps.
P, Py LR, Es 5 P LR, B4 5 Ps+ Py F1 Py ULEC.

BRSO FR BT 17 55 T B R TS 1) /AT
TSR, T R BN R WA T E RS F
Je ik 5 A @ AUE R UAUE REUR ARG, B]
RE2x R UL IC 45 3. O 1 LSS R A B 28 20 A %
VCC &5 SR 1R 52 0, T THT 28 HX 8 v 450 1A T R BURE 2 A,
ZERWMFE AP,

F4 TENERBEVERENAI RS

1, f2, 43 = UN RS

0.1,0.5,0.4 (1,1)(2,4)(3,1)(4,2)(5,3)(6,4)(7,3)(8,4)(9,2)(10,2)
0.2,0.3,0.5 (1,2)(2,1)(3,1)(4,2)(5,3)(6,4)(7,3)(8,4)(9,2)(10,4)
0.3,0.2,0.5 (1,2)(2,1)(3,1)(4,2)(5,1)(6,4)(7,3)(8,4)(9,2)(10,4)
0.4,0.3,0.3 (1,1)(2,1)(3,2)(4,2)(5,1)(6,4)(7,3) (8,4)(9,2) (10,4)
0.5,0.4,0.1 (1,1)(2,1)(3,2)(4,2)(5,1)(6,4)(7,2)(8,4)(9,3)(10,4)
0.6,0.3,0.1 (1,1)(2,1)(3,2)(4,2)(5,1)(6,4)(7,2)(8,4)(9,3)(10,4)
0.7,0.2,0.1 (1,1)(2,1)(3,2)(4,4)(5,1)(6,4)(7,2)(8,4)(9,3)(10,4)

0.8,0.1,0.1 (1,1)(2,1)(3,2)(4,4)(5,1)(6,4)(7,2)(8,4)(9,3)(10,4)

4 4 ®»

AR T J JE R A 0T Rz R R T R 55 UL B
I LA T — b2 R B =T I 4 P A 5 X DT i 1R
HITVE. B, R HEE R RIT IR SS X A
HIA AL 75 3K, 19 31 28 R BLVPRERE ARG, B et s
PR AR 1 A T, v A R R PRI B
5 AE B 1A 22 57 B 76 28 SR A =07 75 SR AR I (1)
Fplt A5 B R 00 R R A JiE DA R N0
W R KA K B 22 R R /MK R H bR
2 HAr AR 13 B FRow Bl B L RR T
BC 7 6. B th 7 AN RE I 2 BRSP4 75 K,
1M HAA BT S IR 97 B2 05 1) & BE T B A 208 H,
NITFREIT B 2 EARE AR AL — N Ak 7
). AH AR SCAN 2 oz F2 = 7 It 2 Hp 4L 75 T JRC i) R,
TEHE— D I 78 rh 24 R L0, B 08 A el BR
T R UL I 18] 8, 7873 23 A VR A 28 1 52 0% 00 BRARR 12,
DU 7t 5 L 76 2.
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