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9 Abstract: To accurately analyze and evaluate the comparison and selection of multi-index and multi-route
10 highway route schemes and address the disadvantages of traditional scheme evaluations, we focus on the
11 economic costs of construction and improve on previous qualitative and quantitative analysis. A
12 comprehensive weight and intelligent selection algorithm are introduced into the optimization of highway
13 route schemes. This paper presents an evaluation index system for highway route schemes based on the full
14 life cycle and considering technology, the ecological environment, the social environment and the economy.
15 We propose an evaluation system for highway route schemes based on a comprehensive weight.
16 Additionally, an optimization method for highway route schemes based on the TOPSIS model is studied.
17 Finally, the optimal highway route scheme is obtained by calculation. According to the results of the
18 research, the construction of evaluation indexes directly influences the results of the scheme evaluation.
19 When established operations, management and maintenance indexes are based on the full life cycle, the
20 evaluation results are more accurate. In addition to avoiding the defects of a single weighting method, the
21 comprehensive weight vector uses subjective data as well as expert opinion. In addition, the comprehensive
22 weight vector introduces a preference coefficient so that analysers can determine a scheme based on the
23 accuracy of subjective and objective information and requirements. This method uses a large number of
24 evaluation populations to evaluate schemes, and the result is more objective.

25 Keywords: highway route scheme, comprehensive weight, optimization method, TOPSIS

261. Introduction

27 The selection of highway route schemes directly influences construction costs; construction and
28operation safety; the length of the construction period; and the costs of operation, management and
29maintenance. In practical work, a trial-and-error method based on the work experience of designers and on
30expert evaluation is not time-consuming, but it can easily miss optimal schemes, and this process cannot be
3levaluated by experts and stakeholders with a large amount of data. For transportation schemes with complex
32geographical and societal considerations, it is more difficult to adapt this method to the requirements of
33scheme optimization. Therefore, a new intelligent optimization method is needed to quickly and
34comprehensively process a large number of evaluators' data and select the optimal scheme.

35 Domestic and foreign scholars have carried out much work on the optimization of highway route schemes

36and proposed many methods. However, the systematization, completeness and scientization of these methods
37should be further studied. Massaman et al. [1] applied three plan evaluation procedures to a highway
38alignment problem. Gomes [2] studied the multicriteria ranking of urban transportation system alternatives.
39Won J [3] studied the multicriteria evaluation approach as applied to urban transportation projects. Kang et al.
40[4] integrated a genetic algorithm into a GIS platform and combined it with geographic information to
41optimize highway alignment. Kazemi et al. [5] introduced particle swarm optimization (PSO) and proposed a
42parallel PSO method to find the optimal solution of a highway alignment problem. Zhu Xinglin et al. [6]

43applied the theory of gray correlation degree and built an evaluation method for a highway route scheme
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44based on gray weighted correlation. Based on the AHP, fuzzy theory and other mathematical models, some
45scholars have studied and compared the route selection methods [7-9].

46 Although the above evaluation and selection method for highway route schemes can determine a proper
47route to a certain extent, their evaluation index systems focus on economic and technical indexes during
48construction and do not completely consider construction costs and environmental influences over the full life
49cycle. In addition, each subjective or objective weighting method is applied only to assign weights to indexes,
50which ignores the influences of objective factors, evaluators’ opinions and analysers’ preferences on indexes.
51As a result, the highway route scheme determined is not optimal [10-11]. In addition, without the help of
52computer and intelligent technology, these methods cannot adapt to evaluation by a large crowd, and no
53feasible algorithm is applied to scheme optimization.

54 On this basis, to make highway route optimization more efficient and scientific by means of big data, the
55existing research deficiencies and the objective needs of scheme selection should be considered as a whole.
56This paper proposes a solution that considers the full life cycle as a measurement state and builds an
57evaluation index system for a route scheme with comprehensive weight as an instrument to comprehensively
58select the weight for each index, introduces the TOPSIS model and selects the optimal scheme from multiple
59schemes algorithmically. The AHP is effectively combined with the entropy weight method to determine the
60index weight, which avoids the defects of the single weighting method and takes into consideration the
61evaluator’s opinions, the actual conditions of the highway the and analyser’s preferences for setting the
62weights of the evaluation index. The selection of the route scheme is consistent with the calculation method
63for an ideal solution. The TOPSIS method has been applied to evaluate the highway route scheme and
64determine the optimal route scheme based on the final grade.

652. Evaluation index system for a highway route scheme

662.1 Select evaluation index systems

67 First, the evaluation index system to evaluate the highway route scheme will be built. However, the
68standard index system has not been determined. The economic, technical and environmental indexes during
69construction are generally used to evaluate the scheme [12-13], but the costs of later operation, maintenance
70and management are ignored. As a result, the actual conditions of the scheme will not be accurately reflected.
71This paper uses the AHP to analyze factors influencing the scheme and builds a full life-cycle index system
72for highways that considers technology, the ecological environment, the social environment and engineering
73economy.

74 Indexes can be divided into qualitative and quantitative categories based on their classification methods.
75They can also be divided into positive and negative categories; for a positive index (marked with “+”), a
76scheme will be more valuable when it is larger, and for a negative index (marked with “-”), a scheme will be
77more valuable when it is smaller.

78 Table 1. Evaluation Index System for a Highway route Scheme.
Target layer  Evaluation layer Operation layer Classification
Evaluation Cl1 Route length Quantitative-
index system C12 Minimum curve of horizontal Qualitative-
for schemes curve
Technical Cl13 Average running speed Quant.ltat.lve
indexes Cl4 Average longitudinal slope Quantitative-
Bl Cl15 Length of bridge Quantitative-
Cl6 Length of tunnel Quantitative-
C17 Coordlqat1qn of average Qualitative+
longitudinal slope
C18 Highway capacity Qualitative+
Ecological C21 Engineering geology Qualitative+
environment 22 Influences on sensitive Qualitative+
indexes environmental areas
B2 i i o
23 Capacity to resist natural Qualitative+

disasters during operation
C24 Influences on mineral Qualitativet+



Target layer  Evaluation layer Operation layer Classification
resources
25 Safety risks durlng Qualitative+
construction
C31 Land acquisition Quantitative-
Social C32 Building to be demolished Qualitative+
environment 33 Coordination with transport Qualitative+
indexes network in region
B3 inati i i o
C34 Coordination Wlth planning for Quantitative-
surrounding towns
C41 Construction cost Quantitative-
Economic c42 Operatlpn, management & Quantitative-
indexes maintenance costs
B4 C43 Operation costs of vehicles Quantitative-
C44 Construction period Qualitative+
C45 Social and economic effect Qualitative+
79 In a specific scheme, all or some of the indicators can be selected according to the characteristics of the
80project, and indicators can be added as required.
812.2 Quantitative indexes
82 Quantitative indexes are analyzed according to corresponding values. If there are m evaluation schemes

83and n quantitative indexes, and each scheme m has a quantitative value B; (e.g., scheme length or construction
84costs), then:

85 BI+ ={b,17bi2""7 m},i = 1,2’...,m (1)
86 For an index with a negative tendency, positive processing (similar to a tendency) [14] is required:

87 B ={1/b,, /b, -, 1/B, )i =1,2,---,m )
88 As an example, take three design schemes that have been formulated for a certain highway with
89construction costs (CNY 100 million) of:

90 B ={1.2457,1.3467,1.2859}

91 B, ={0.8028,0.7526,0.7777}

922.3 Qualitative index

93 Qualitative indexes are obtained from the fuzzy classifications in the data. The fuzzy classifications have
94five levels each: excellent, good, medium, bad, and poor, and large, large, general, small and small. The
95evaluation scale used is the (1/9, 9) scale method.

963. Weight vectors of the index system

97 By getting the score of each index according to the rating method of the evaluators and normalizing the

98weight of each index [15-16], subjective randomness and preference can be inferred to a certain extent; this is

99called the subjective weight. Quantitative indexes that are calculated directly are called objective weights. To
100consider an evaluator’s subjective perception of indexes and objective information among indexes as well as
101an analyser’s preferences, this paper introduces a new method for determining weights, i.e., a comprehensive
102weighting method.

1033.1 Determine subjective weight of the index

104 The subjective weight is calculated by the analytic hierarchy process (AHP) [16-17], which is scored by
105the evaluators according to laws, regulations, experience and interests. The steps are as follows.
106 Step 1: Create the weight judgment matrix.
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107 A hierarchy model is established to compare the indexes of the criterion layer, and the relative
108importance of the indexes is obtained. The judgment matrix is constructed by the 1-9 scale method. See Table
1091 for the general form of the judgment matrix.

110 Table 2. General form of judgment matrix
index Ff Ff i
Ff Silt Sif St
B : e ; i
F} ht - 7 . fu
111 In Table 2, 4 is the total number of evaluators; k is the k™ evaluator; # is the total number of indicators in

112the criteria layer; F¥ and F/ are the i and j* indicators of the k™ evaluator in the criteria layer, respectively;
113and f¥ is the importance of the indicator F} compared with the indicator F*. The value is determined by the
114(1/9, 9) scale method by each evaluator.

115 Step 2: Calculate the relative weight of each factor at each level.

116 According to the judgment matrix, the eigenvalues and the maximum eigenvalues of each factor are
117calculated by the square root method.

—— — m e
118 tooo —oms ==

l— — L = == — === - -
119 3)
120where
121 M; is the row element product of the row in which the i” index of the " evaluator in the judgment matrix
122is located;
123 1’ is the relative weight of 77" after normalization;
124 n* is the eigenvector;
125 AL is the maximum eigenvalue.

126 Step 3: Calculate the consistency index.

127 To ensure that a weight is reasonable, it is necessary to check the consistency of each judgment matrix to
128determine whether it has satisfactory consistency. If it does not, the judgment matrix should be modified until
129it meets the consistency requirements. The formula for checking consistency is as follows:

K — Pl )
130 {G = @)
=
131where
132 K is the consistency index;
133 G is the random consistency ratio;
134 E is the order of the judgment matrix;
135 R is the random consistency index corresponding to the order of the judgment matrix.
136 Step 4: Find the subjective weight vector.
137 From the weight and the average social impact weight of each evaluation, the subjective weight can be
138calculated as follows:
1y,
139 N, = —Zn )
h =

140 n=mn, ;.00 ()
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141 where n,=1,1,> (j=12..n) .

1423.2 Determine the objective weight of the index

143 Information entropy is used for finding the objective weight [18], [19], [20]. The data in this method are
144obtained from a numerical analysis of the highway route scheme evaluation index system.

145 Step 1: Generate the decision matrix. If there are m evaluation schemes and » evaluation indexes, then d;
146(i=1,2,...m; j=1,2,...n;), and the index weight matrix D can be expressed as:
dy dip - dy,
dyy dyp -+ 4,
ad D=0 )pn = | 0
(6)
dml dml o dmn
148 Step 2: Normalize the decision matrix. To eliminate the influences of each evaluation index on the

149evaluation of the route scheme due to the different dimensions of each evaluation index, normalization is
150required. In normalization, a decision matrix X generates a standard matrix ¥=(v;),... The normalized value is
151 found as follows:

152 v, =|x, - min(x)|/|max ) - min(x,)| )

U

153 Step 3: Calculate the weight. If the feature weight of the i evaluation object is P; under the j” index,
154then:

155 PU = Vij /E VU (8)

156 Step 4: Calculate the entropy ej of the j*index:

1 m
157 e = - E(R)
' n(m & "’ ©)
158 Step 5: Calculate the coefficient of difference , for the j” index. For a certain index 4, the smaller the

159difference vj is, the larger d; will be. When the values of the j* indexes for each evaluated object are equal,
160then e=e,... and 4 will be:

161 di=1-¢ (10)
162 Step 6: Calculate the entropy weight of each index:
163
164 T d,/de j =12--,n (1)
=]
.
165 wo= o, (12)
u; = 1
166  where /-1 >0 (=1,2,...n).

1673.3 Comprehensive weight

168 If the comprehensive weight of each index is expressed as

169 w = |w, w, -, o] (13)



170 where E o =1 , O, Qj = 1,2 ---, m). then the comprehensive weighted score of scheme a is
J =1
171 f = ijzl-j i=1.2,.., n (14)
7=
172 To both give consideration to subjective preference (for a subjective or objective weighting method) and

173make full use of the information provided by the subjective weighting method and the objective weighting
174method, and thereby achieve the unity of subjective and objective methods, the following optimization
175decision-making model is established:

min 7 () — Z Z{p[(wj —)=z, ]+ (1— p)(e, — e)=, 7}
176 S't{i w, —1

o, O.;—1.2.---.7

a

(15)

177 where O = p =1 reflects analyser preference for objective or subjective weight.

m

178 Theorem If E Zj >0 (j=1,2, ..,n) , then the optimization model (10) has a unique solution, which
p|

179is:

180 (U=[P771+(1—P)M1,P772+(1—P)Mz,"',0m+(1—P)Mn]T (16)
181 Proof We have the Lagrange function:

182 w,2) = iE{prl )z, [+ (1= pllw, -n )z, P + u(}:wj - 1) (7

183 According to the first-order condition (a necessary condition) for the existence of an extreme value, let:
184 aa(f:i = Z. 29[{(*), — e, }Zz ] + (1 — ,.O_:I[{(u, — 27, Iz2 ]+ 24 — O
gi :2;’2@!—] =0, 7y =1,2.---_r2 (18)
185Simplify
Bnn enl a)nl ‘Cnl

r = (19)
186 e oA 1
187 This is a system of equations composed of n+/ variables and n+/ equations. It is expressed by the
188matrix
189 Brm enl . a)nl Cn] 20

e’ 0| A 1 (20)
190Where
191 Bnn=diag221%9225227”"22i2n
192

e, =(LL---,1)"

193



194 - - -
E pnl ul]zizl’z{pnz+(1-p)“2]Zi22’ : E pnn+ 1- )qu]zi
i=1 i=1 i=1
195 According to the second-order conditions (sufficient conditions) for the existence of an extremum:
2 m
196 0°L 5
2z;
2 i
dw; Z /
197 O’°L
dw A
198 8°L _
dw, 0w
2
199 L _y
IA
200Let

2
201 p, =| ° Zzﬂ O | ker2m

202 Therefore, when Dy > 0 (k=1,2,...,m), that is, when E Zj >0 (j=1,2,...,m), the model described in
=1

203(10) must have solutions. Equation (10) is solved as follows:

204 From Equation (12),

B, W +Ae, =C,,

205 (21)
enzl W 1

206 Because B, is invertible, i.e., B, exists, the solution of the matrix equation (13) yields
_ 1-e! B 'C

207 W, =BC, +—5""e, (22)
" e Bnn enl

208 Again, because

209 B, C, =|pn, +(1=plu, pn, + (1= pluy, -, om, +(1-p|u, |
210 enB,,C, = 2['0'71 +(1- p)uj] =1
=
211Therefore
212

W, = B,C,y =om, +(1-plu, om, +(1- pluy, -, pm, +(1- o),

213 Then, the theorem is proven.
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2144. Highway route scheme optimization model

2154.1 TOPSIS Evaluation Model

216 TOPSIS refers to the technique for order preference by similarity to an ideal solution, the basic concept
2170f which is to determine the optimal solution and the worst solution for a normalized original data matrix, and
218then calculate the distance between the evaluated solution and the optimal solution and the worst solution,
2190btain the degree of closeness between the evaluated solution and the optimal solution, and, on this basis,
220assess the advantages and disadvantages of each evaluated object.

221 Step 1: If there are n evaluation objects and m evaluation objects, then we can obtain an mxn initial
222judgment matrix V:

(X3 Xz 0 Xy
Xy Xy o Xy,
223 V = : : : : 23
X,y Xij e
[ Xt X 7 X
224 Step 2: The dimension of each index may be different, so that decision matrix should be normalized:
X1 X Xip
Xy X Xon
225 Vi=| . - (24)
X, Xij
Xm‘ Xm' an_
226Where
X, =x./ zx% . 25)
i y y [ [
227 i= i=12,---m j=12,---.n

228 Step 3: Calculate the weight vector of each index from equation (18) and generate a weighted judgment
229matrix:

n X T Xy o 0 - 0 Zy  Zy Ly,

Xy Xy Xy, 0 w, - 0 Zyw  Im T Iy,
230 Z=vw=| =

xil T xr‘j o 0 T wi o Z!I Zr‘j

_xm] xm] xmu 1L 0 0 (I)” | _Zml ZmZ Zmu |

231 (26)
232 Step 4: Calculate the positive and negative ideal solutions of the evaluated targets according to the
233weighted judgment matrix:
234 The positive ideal solution is z;:

rmax =, XS =

235 = - 27)

i =, = J -

236 The negative ideal solution is =z, :



— i =, 2 f = "
237 = = max =, }j = (28)

238Where
239 J * refers to the benefit index;

240 j ~ refers to the cost index.
241 Step 5: Calculate the Euclidean distance between each target value and the ideal value S* . S :

242 S = 2 =)V =120 (29)
;=1
243 § = 2 ~f)d =120 (30)

244 Step 6: Calculate the relative degree of closeness of each target C;':

245 C =S

I d

(S +8), i=12,..m&C/E0,1) GD

1

246 Step 7: Sort the targets based on the relative degree of closeness and generate the decision criteria. When
247the C;* value approaches 1, the evaluation object becomes closer to the positive ideal solution.

2484.2 Highway route scheme optimization algorithm

249 First, the indicator system of the highway route scheme can be constructed according to the
250characteristics of the project. All or some of the indicators in Table 1 can be selected, and some indicators can
251be added according to the characteristics of the project. The qualitative index and quantitative index in the
252index system are processed to obtain quantitative and positive index data and build the initial judgment

253matrix.

254
255 Program Evaluators
S, Ss,..., Sa (experts, stakeholders)
256
257
258
259 Build the index system
260 Score index weight
261
262 Quantitative index | | Qualitative index
263
264
265 Positive — 1/9, Qualitative
processing  bm index - —
266 [ | ) ) Calculation of subjective
anantification .
67 weight by entropy
method
268 Calculation of objective
269 weight by AHP
270
271 Calculation of comprehensive weight
279 based on the preferences of analysts
273

Calculation with TOPSIS model

Get the best scheme
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274
275
276
277
278
279
280
281
282
283
284
285
286
287

288 Figure 1. Highway route scheme optimization algorithm

289 Second, the subjective weight and objective weight are calculated, the preference coefficient is analyzed,
290and the comprehensive weight is calculated.

291 Finally, the TOPSIS model is used to calculate the relative closeness of each scheme, and the optimal
292scheme is obtained.

2935. Empirical research

294 This paper takes the route scheme for a highway in Shaanxi Province as an example for evaluation and
295comparison and obtains the optimal scheme through calculation. The length of the corridor from the Lalang
296section to Zhagong is approximately 12 km, and it ascends the Xuegula Mountain. Due to the complicated
297topography and geology of the area, a large average longitudinal slope a and high proportion of bridges and
298tunnels, three schemes have been formulated for comparison. See Figure 2 for the indexes and Figure 3 for the
2990ptimization process of the intelligent highway route scheme.

300

301 Figure 2. Highway route scheme design drawing

302
303 Input
(Scheme Calculation of Model Output
304 Indexes) comprehensive operation (Optimal Scheme)
weight
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305
306 Evaluator rating data
307 Figure 3. Intelligent selection process of highway route scheme

308 Step 1: We obtain the index system data (the qualitative index and the quantitative index) of a multi-
309index highway route scheme, and then we build a judgment matrix. See Table 3 for the indexes.

310 Table 3. Evaluation Index for the Program
Target layer Evaluation S1 S2 S3
layer
Cl1 11.21 10.64 10.80
C12 600/2 700/2 700/1
C13 98.4 102.4 103.7
Technical Cl4 2.7/3.4 3.6/1.5 3.01/1.15
indexes CI15 2013/7 1767/8 1541/7
Cl6 0 4059.5/3 3532/2
C17 Good Excellent Good
C18 Good Excellent Excellent
C21 Qualified Average Average
Ecological C22 Qualified Good Good
environment C23 Qualified Good Good
indexes C24 Good Average Poor
C25 Good Poor Fair
. C31 833.4 742.8 753.5
Social C32 2470 1110 1470
em{;;g::: nt C33 Good Average Average
C34 Good Average Average
C41 132073 141440 147796
) C42 172 247 235
Foonomic 43 2454 2330 2365
C44 24 38 34
C45 Good Excellent Excellent

311 Step 2: Twenty-three evaluators, including 7 experts and 16 stakeholders, scored the weight of each
312evaluation index. We calculate the comprehensive weight according to Equation (5), (12) and (18), as shown
313in Table 4. In addition to expert opinions, we use a preference coefficient © — 0.6 .

314 Table 4 Weight vectors (©© — 0.6 )
B C n u w
Cl1 0.0537 0.0407 0.0485
C12 0.0244 0.0260 0.0251
C13 0.0197 0.0228 0.0209
Cl4 0.0337 0.0326 0.0332
B1-0.2604 Cl5 0.0332 0.0407 0.0362
Cl6 0.0429 0.0472 0.0446
C17 0.0227 0.0212 0.0221
C18 0.0301 0.0293 0.0298
C21 0.0951 0.0875 0.0921
C22 0.0217 0.0208 0.0214
B2-0.2084 C23 0.0326 0.0292 0.0312
C24 0.0218 0.0329 0.0263

C25 0.0372 0.0379 0.0375
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C31 0.0475 0.0629 0.0536
C32 0.0623 0.0796 0.0692
B3-0.1676 C33 0.0241 0.0084 0.0178
C34 0.0337 0.0168 0.0269
C41 0.1717 0.1818 0.1757
C42 0.0553 0.0346 0.0470
B4-0.3636 C43 0.0427 0.0327 0.0387
C44 0.0313 0.0217 0.0275
C45 0.0626 0.0928 0.0747
315 Step 3: We normalize the judgment matrix and use the calculated comprehensive weight vector to build

316a weighted decision matrix. See Table 5 for the results.

317 Table 5. Comprehensive weight vector of the judgement matrix
C S1 S2 S3
Cl11 0.94 1 0.98

C12 0.92 0.94 1

C13 0.94 0.98 1

Cl4 1 0.75 0.89
C15 0.76 0.87 1

Clé6 1 0.35 0.41
C17 0.91 1 0.92
C18 0.96 1 0.99
C21 0.46 0.92 1

C22 0.64 1 0.95
C23 1 0.44 0.35
C24 0.46 0.92 1

C25 1 0.12 0.26
C31 0.89 1 0.98
C32 0.44 1 0.75
C33 1 0.76 0.64
C34 1 0.64 0.71
C41 1 0.84 0.81
C42 1 0.69 0.73
C43 0.94 1 0.98
C44 1 0.42 0.69
C45 0.86 1 0.94

318 Step 4: We calculate the evaluation results of the relative degree of closeness between each scheme and

319the ideal solution. See Table 6 for the results.

320 Table 6. Evaluation results of the relative degree of closeness
Prog S1 S2 S3
Relative degree of closeness 0.853 0.841 0.849

321 If Cs; > Cs3 > Cy,, then scheme S/ is the best, followed by scheme S3 and scheme S2. Their evaluation
322results are completely consistent with on-site conditions.

323 If operation, management and maintenance costs C42 and vehicle operation costs C43 are ignored, then
324the relative degree of closeness will be Cs;> Cs2 > Cs; (see Table 7). Therefore, the construction of the indexes
325will directly influence the evaluation results.

326 Table 7. Evaluation results of the relative degree of closeness

Prog S1 S2 S3
Relative degree of closeness 0.841 0.842 0.850
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3276. Conclusions and future work

328 In this paper, we discussed the limitations of traditional transportation options. To address
329these limitations, we built an evaluation index system for transportation route schemes based on the
330full life cycle of the route, proposed a new weight calculation method, used a comprehensive weight
331vector and the TOPSIS model to build an evaluation system for a transportation route scheme, and verified the
332validity of this method of scheme evaluation with examples. The following conclusions can be drawn:

333 (1) The construction of evaluation indexes will directly influence the results of scheme
334evaluation. When subsequent operations, management and maintenance indexes are based on the
335full life cycle, the evaluation results are more accurate.

336 (2) In addition to avoiding the defects of the single-weighting method, the comprehensive
337weight vector uses subjective data as well as the opinions of evaluators. In addition, the
338comprehensive weight vector introduces a preference coefficient so that analysers can determine a
339scheme based on the accuracy of subjective and objective information and requirements.

340 (3) The evaluation results for the selected route scheme based on the comprehensive weight
341model with TOPSIS are basically consistent with on-site conditions; therefore, the method is
342feasible and valid for comprehensively evaluating a route scheme.

343 (4) This method can allow a large number of evaluation populations to evaluate a scheme, and
344the result is more objective.

345 In future work, we will further study intelligent optimization methods of transportation
346schemes. For example, we will study the method of selecting project indicators, differentiate the
347weight calculation methods of experts and stakeholders, and explore whether there is a better
348evaluation model that could replace TOPSIS.

349 In addition, we will assess the usability of the approach for domain experts. Our ultimate
3500bjective is to use our scheme optimization approach for automated incident reporting, which can
351be made intelligent. Analysers would only need to input the index of the scheme and the score of
352the evaluation group to automatically obtain the optimal scheme. To achieve this aim, we will use
353examples of potential selected schemes to evaluate the applicability of this method and to identify
354monitoring activities that may be useful in detecting or investigating the selection of these schemes.

355
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