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Multiple Attribute Decision Making Problem in
Power Battery Recycling Mode Selection

DING Xuefeng, MA Yu
(School of Management, Shanghai University, Shanghai 200444,
China)

Abstract: The recycle of power batteries of electric vehicles
not only protect the environment, but also has a positive
impact on the sustainable development of electric vehicles. To
solve the electric vehicle battery recycling mode decision-
making problem, an improved method which combines the 2-
dimensional uncertain linguistic variables ( 2-dimension
uncertain linguistic variables, 2DULVs) and the VIKOR
method (called 2DUL- VIKOR method) is proposed. First,
2DULVs is used to evaluate the power battery recycling mode
in consideration of criteria. Then, experts’ opinions are
aggregated by using the 2DULVs aggregation operator. Next,
the weights of criteria are calculated by the coefficient of the
variation method. After that, the VIKOR method is used for
selecting the best power battery recycling mode. Finally, an
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illustrative example is given to verify the effectiveness and
practicability of the proposed method.

Key words: power battery; recycling mode; multiple
attribute decision making; 2-dimension uncertain linguistic

variables; 2DUL-VIKOR method
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Fig. 1 Basic flowchart of the 2DUL-VIKOR method
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Tab. 1 2DUL evaluation matrix of alternative A; with respect to criterion C; by expert e,
LES G G Cs Cy Cs Cs
At ([ i3 D (el [Faa D (Dheode ] [i2,#3D (Lhenrs L [Fen# D (hsyrs ] [P0 #e D ([Rasrs 102,751
Az (A #1070 (e l[F2,73 D (o] [#Fa,#D (Dresma L [Fan D (Gau A a7 D (e 1o [Fa0 7D
As (AL R], [P, 3 D Faors D[P, # D) (Gaors] [ 73D (s [Fen @D (eufal a7 D (sl [Fen 73D

£R2 TF e #HX 3N FERARMIELIENME
Tab. 2 Normalized evaluation values of the three alternatives by expert e,
GES (& C Cs Cy Cs Cs
Ar ([as$s L5258 [asdals[53, 8D (Gendsls[82,5: D ([Ses s ]y [F2,83D  vi ] [F5, 54D ([asnds J5[52,8:D
A Liasss L5280 Uossde (52,8 [oands i[85 D Sasdalo[F3,83 D (82,861,855 D ([s08615[83,84 DD
Ay 315820 [82,85 ) (B85 [82,85 ) (84,85 [¥a, 82D (G183, (82,82 ) (83,84 [%2,8a ) ([82582],[§2,850D)

£33 EFe WXHEE 3.479, T(GLh) = 38.617,T(8,) = 3.180,T(5L) =
Tab. 3 Support degree of expert e,

e 3.336,T(5,) = 3.555,TC3s) = 3.606,
U S s S

i =1 1=2 zp:31 1 1=4 1= T(s3) = 3. 685.

1 0 0.906  0.844  0.906 0. 740 Step 1.4 WMPEAXAY  HE-HEAHEIES
2 0.906 0 0.896  0.917 0. 792 AR S AN

3 0.844 0.896 0 0.813 0.833

4 0.906 0.917  0.813 0 0.833 wh = 0.200,01, = 0.188,0ls = 0.199, w1 =
5 0.740 0.792  0.833  0.833 0 0, 204,15 = 0. 192,w1 = 0. 195, wh = 0. 192, =

0.205, w33 = 0. 197y} = 0. 204, w35 = 0. 200, wis =
0. 201, wh =0.198,wk =0. 197,k = 0. 204w}, =
0.199,wls = 0. 204,wls = 0. 201.

Step 1.5 RIFEARX (200 2DULPGWA &
FIEEREMHAITRE  BERNE 1 PR,

Step 1.3 MRIFBAKX A ,iHH TG,

TGh) = 3.396,T(51) = 3.302,TCsl) =
3.719,T(54) = 3.542,T(5ls) = 3.500,T(5l) =
3.052, T(sh) = 3.281,T(5k) = 3.542,T(5k) =

3.323,T(34) = 3.583,T(5k) = 3.677,T(5k) =

%4 2DULRBERKER
Tab. 4 2DUL aggregation decision matrix

kS G G Cs Cy Cs Cs

A ([34.49 85,31 1 ([$2.19 83,101 ([$3.00583.40]» (32,60, $3.81 1 ([$0.39 5818115 ([$0.20 85,0015
[¥2,53 D) [¥2,8350]) [§2,53]) [¥2,8350]) [§2,53]) (52,53

A, ([$4.20585.20]» ([$0.59 985,615 (30195854015 ([32.80 s 83,60 5 ([$1.99 5832015 ([Se61985.81 ]
[5255:D (52,530 [52,53D (52,830 [§2,53]) [$3,%:D)

A, ([31.60 5 $2.60 1» ([$e.30 +85.20 1 ([$e.60585.39 15 ([$0.79» $1.80 1 ([$3.00583.801» ([$1.42 082011
[§2,53 D) (52,530 [§2,53]) (52,530 [§2,53]) [§2,53])

Stage 2 RRAL R RECEITRIRIFIE. Y, = 0.443,Y; = 0.316,Y; = 0.274,Y, =
Step 2.1 RAARCQD.QDITE% j Tifssr  0.429,Y, = 0.493,Y = 0. 512,
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