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ABSTRACT: Optimum selections of landslide scheme and scientific treatment are of great theoretical and
practical importance to avoid or reduce the unnecessary loss of life and money. In this study, we shall first
briefly introduce a Probability Dominance Decision-Making model to evaluate the effectiveness degree of
landslide scheme considering the weights of relationship between decision attributes. Firstly, several meas-
ured indicators of landslide control (Total Project Investment Uz, Construction Difficulty U, etc.) are selected
as key impacting indicators to appraise alternative schemes correctly. Moreover, the attribute values of inter-
val information for each landslide scheme is defined, and then the Attribute Dominance Relation is proposed
to solve the index weights as well as the problem of unknown attribute weight in landslide control schemes.
Next, the attribute weight values are ranked and picked by the dominance index relationship between the de-
cision schemes and overall schemes. Simultaneously, this paper analyzed the probability decision making
problem of using attribute value as Interval Number. In this procedure, we introduced the detailed derivation
and analyzed the same and different points between the proposed model with the Deviation Maximization Al-
gorithm. Finally, an example is given to illustrate the effectiveness and feasibility of the model.
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1 INTRODUTION

The amount of global landslide disaster has been
increasing as the result of human activities and ex-
ceptional changes of climate. Therefore, landslide
prevention and control have become a widely con-
cerned subject in recent years among natural disaster
management. In the process of management and
study of landslide disaster, different governance
schemes and ideas influence on project investment
impact is different. However, a good governance so-
lution can not only stabilize the landslide, reduce in-
vestment and environmental damage, but optimize
and control the effect of construction management
[1]. In view of this, it is very important to adopt ap-
propriate methods and select reasonable control
scheme in the preliminary design stage of landslide
control.

At present, it has made great important progress in
fields of optimum selection for landslide disaster
control schemes. The methods mainly include: Qual-
itative method, Quantitative method, Semi-
qualitatively method and Semi-quantitatively meth-

od, etc. Many scholars conducted the re-
search, and draw lots of valuable conclusions. For
instance, Wang proposed that four factors could be
taken into account in the landslide treatment plan in
which need an abundance of engineering design ex-
perience for designers [2]. Based on landslide geo-
logic environment, Mu selected five comparison fac-
tors to analyze the engineering geologic
characteristics and stability of a landslide body from
a quantitative point of view [3]. An improved AHP
method based on optimum transmit matrix is pre-
sented by Xie, who used to optimize the control
plans of unstable slopes [4,5]. The comparison and
selection system of landslide comprehensive treat-
ment schemes based on the factors of safety, econo-
my and technology are established by Wang, and
then the entropy weight decision method is used to
quantitatively compare and select landslide control
schemes [6]. Such related work is of important engi-
neering value to evaluate the landslide prevention
projects options. Throughout the evaluation theory
of on research work, however, it can be noticed that
many related researches are confined to take control
measures mainly according to engineering experi-
ence. As a matter of fact, the optimal selection of
landslide control schemes is that decision maker
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makes a comprehensive evaluation of a limited
number of known schemes by analyzing the decision
attribute information, therefore, it can be summed up
as a multi-attribute decision making problem and
rank the existing schemes. Nowadays, the multiple
attributes decision-making method is successfully
applied in many real-life problems in engineering,
finances, market analysis, management and oth-
ers[7,8,9,10,11]. The selection of an optimization
scheme for landslide control is a decision problem
with multi-objectives and multi-properties. However,
for the traditional research approach, the affecting
factor of selection of an engineering disaster system
is qualitatively analyzed only, as this can result in
the not enough objective and scientific selecting de-
cision. Actually, each decision object expects to
minimize the deviation from the ideal object in the
process of Game Decision Making [12,13,14]. As
for each object is expected to be selected, which
means the finer the superiority of attribute value af-
ter unified dimension, the finer the weight should be.
Finally, after aggregation of decision information,
the comprehensive attribute value of each decision
object is maximized. Based on the above ponder, the
probability dominance relation of interval numbers
for a landslide scheme is put forward, and its strict
theoretical reasoning is carried out in this study, and
the proposed model is verified to be efficient and
correct by engineering examples.

2 INTERVAL NUMBER AND PROBABILITY
DOMINANCE RELATION

2.1 Interval Number

Due to the complexity of engineering disaster sys-
tems and the uncertainty of data set. As for a deci-
sion maker, who requires a basic expectation interval
or the range of objective when making a plan deci-
sion, then the decision information no longer ap-
pears as a quantitative value, on the contrary, it may
probably be denoted by interval numbers and fuzzy
numbers. The connotation and theoretical derivation
of an interval number are mentioned below [8,12].

Definition 1: Suppose
é:[aL’aU]: {x|aL <x<a’,a",a” eR}, thus,is
described as a interval number. However, it's equal

to the same real number wheng' = g", that is, any

real number can be considered as an interval number.
The arithmetic of interval numbers has mainly in
the following two points:
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(1) a+b=[a"+b",a’ +bY];
(2) kéz[kaL,kaU], among them,k >0, ifk =0
,thenkézo.

Definition 2: Let,and}be the two interval num-
bers, a=[a",a"] and p=[p-,pV] Canbe tenable as
well. Thus, I.= a’ —a" L =b” —b"  Therefore,
the following formula is called the possibility degree
of g5 p-

La" >h"
a’ —b*

|+
a b

0,a” <b*

a’ >b" Ara" <h"

) 1)

p(a>b)=

Definition 3: Letéandt;be the two interval num-
bers, a=[a‘,a"] and p=[b-,pV] Canbe tenable as

well. Thus, | = a’ -a" . =b” —b"  Therefore,
the following formula is called the possibility degree
of g5 p-
-~ min{l_+1.,max(a” —-b",0}
p(axb)= a0 2

I+
a b

It can be seen that Definitions 2 and 3 are equivalent
to each other.

Definition 4: If 3 —[a*,a"].b = [b",b" ] then:

é-tSH:|aL b +[a” b 3)

While:d(é,6)= a—b is the deviation degree be-

tween,withy. Hence, we can read that the larger
d(a,b). the greater the deviation degree of two in-
terval numbers. If g(a,b) =0, then they are always

equal to each other.

Definition 5: Suppose
X =[xt ] = [ max(x;), max(x;) |. Among them,

i=@2,..,m)is its positive ideal point, the bigger

14



eJSE

International
x’; is better.

By contrast, x} =[x;", x| =[ min(x;), min(x;) |
J=(@2,...,m)is its negative ideal point, the smaller
X:,‘ is better. Consequently, the ideal feature sequence

that composed of ideal point can be represented as

bellow: y* — (X, %00 X)) -

2.2 Inference of Sequence Dominance Relation

Let beg =[a",a"]-b=[b",b"]. then the ideal fea-
ture sequence of interval numbers is é* =[c",cV]

Such relationship is called 5¢ 1, if the following
formula is tenable:

d(c’,a)<d(c’,b) 4)

Inference 1. When making a positive or negative

ideal decision about schemes, then we have got it,
respectively.

af be p(éZB)>%<:>aL+aU >b" +b" (5)

af be p(ésB)>%<:>aL+aU <b" +bY (6)
If Eq.(7) is a positive ideal scheme, thus, the Eq.(8)
bellow is established on account of ideal interval
number -
d(C*,c’;l)=|C*L —aL|+|c*U —a“|,
o (7)
d(c’,b) =|c™ —b*|+[c™ —b"|
¢ >max{a",b'},c”’ >max{a’,b"}  (8)
For the EQ.(3) shown, that is:

d(c’,a) = (c* +cY)—(a" +a¥),

o 9)
d(c’,b)=(c"+cV)-(b" +b")
if there exists a

p(a>b)=@" -b"H/((a’ -a")+ (b’ -b"))>1/2
Therefore, Eq. (4) is established when making a pos-
itive ideal decision about schemes.

The proof procedure of Inference 1 indicated that an
equivalence relation exists between the probability
measure and dominance degree of scheme attribute
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values [12].
On the above-mentioned principles,

A:{é,ép---’a— }andB:{t;l’t;z’_'_,H}are the alterna-

let be

tive sequences of interval number, y _g; y . u}
11 Yy

is ideal sequence composed of ideal points, the
aforementioned three parties require the following

conditions to be satisfied: 3 =[a",a"]+b, =[b*,b']

and lji =[u",u’]: If the following formula holds, the

interval number sequence A is superior to B, which
can be recorded as Af B.

Yd@u)<Ydb.u) o)

Inference 2: When making a positive or negative
ideal decision about schemes, then we have got it,
respectively.

Af B@i(a}+a;’)>i(b}+bi“) (11)

Af B@Zm:(aiL+aiL’)<zm:(biL+b}’) (12)

Ify~ ={u~1*,u2*,...,u~*}i3 an ideal sequence of positive
ideal points, then:
u” =max{a’ b’} u > max{ar, b} (13)
That is:

id(éwui;) = iqaf —ui*L|+|aiU —ui*U|)
i=1 i=1

=Y (U~ @ +al) (14)

i=1

> d,u) =3 (h -

m

(Ut +u)—(b" +b”)) (15)

+[o? —u)

m ~ ~ m ~ ~
As for > d(a,u;) <> d(b;,u;). In this thesis, the
i=1 i=1

schemes can be prioritized in virtue of the size of
object attribute values in the process of multi-
attribute decision making.

2.3 Determining Index Weight by Using Attribute
Dominance Relation

In the process of mathematical model establish-
ment and programming, in order to reasonably con-
firm the weight value of each evaluation indexes, the
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decision matrix Acan be transformed into a normal-

ized fuzzy matrixF} :(E_) by using the following
ij /nxm

formula, ru is a normalized interval number [15,16].

As for the benefit indexes, then:

a: —a.. a’ —a.
h=—t—>=rrn =—1—=r, (16)
As for the cost indexes, then:
* U * L
a. —a: —a.
L_ i ij u_ 7ij ]
Fij ~ > a  Bij “ T _a a7
i~ Yy i Yy
* u i L
Where: 8 =max{a;} , a.=min{a;} and
1={L2,...,m}.

The attribute dominance relation is that the proba-
bility measure of C;f €., which can be shown
through the following formula.

13 - -
p(Cj f Ck) :HZ p(ricj f rick) (18)
i=1
The matrix is as follows:

men = p(Cj f Ck)mxm (19)

Therefore, it is necessary to weigh it from the per-
spective of dominance relationship and probability
theory in the process of decision making [17].

%‘ip(cjf Ck)/ii pc;f c) (20)

j2k i=1 j=k
2.4 The Detailed Process of Model
< Firstly the indicators are dealt with non-

dimensional processing, Eq. (16) and Eq.(17)
are used to transform them into the normalized

decision-making matrix g — (r;.)

nxm

<> Furthermore Eqg.(18) and EQ.(19) are used to
solve R = (r;_)nxm , thus the probability dominance

degree P(C; f C,)and probability dominance
matrix P can be obtained. From above-

mentioned calculation, we can further obtain the
weight values of each evaluation @ indexes by
Eq. (20).

<> And then the weighted normalized matrix and
comprehensive attribute values are constructed
as follows.

ACEIAT (21)
j=1

Thus, the probability measure that the domi-
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nance degree of schemes X;is better than that of
X, can be expressed as:

p(c;f c)=pQ K@ 2> o) (22
i=1 i=1

That is:
men = p(XJ 2 Xk)mxm (23)
< Finally, the dominance probability measures of
decision-making schemes are solved by Eq. (22)

and Eqg. (23), which is collated and sorted ac-
cordingly [18,19].

3 CASE STUDY

A landslide-dam under study locates at the up-
stream of a planning town area, and its safety is very
important for developing tourism, engineering con-
struction and the safety of life and property in the
lower reach region. The main axis direction of the
landslide body is from southwest to northeast, whose
size is 1000m long, 600m wide and 80m in height.
Among them, the total volume and angle of a land-
slide body are 611.6x10*m?3,10 degrees, respectively.
It belongs to large-scale soil accumulation landslide,
and its landsat image map and engineering layout
map are shown below (Fig.1) [20,21].

Owing to the complexity of an engineering project,
the front of landslide needs to be excavated to a cer-
tain extent (5-20m). The excavation datum eleva-
tions of the north, middle and south areas of the
landslide during the project construction are 928m,
932m and 921m, respectively, which will directly af-
fect the stability of original landslide. Therefore, to
ensure the smooth progress of project quality stand-
ards. As proved by the investigation done by the au-
thor, a total of eight technologists and disaster ex-
perts are invited to make decision and consultation
for these slope remediation problems. In this thesis,
the alternative control schemes are put forward in
the preliminary design stage of a project are as fol-
lows [22,23]. Subsequently, the choose of control
indexes is very important in stability analysis and
treatment of the landslide. Based on this, we selected
the reasonable, feasible and effective control indexes
for landslide schemes on account of the characteris-
tics of hazards, prevention measures, etc. Mainly in-
clude: Total Project Investment U;, Construction
Difficulty U,, Construction Risk Uz and Construc-
tion Effect Us. Among them, U1, Uz, and Us are a
kind of cost index as mentioned above, conversely,
Us is a kind of benefit index (as shown in Table 1).
This paper proposes a method of attribute domi-
nance relation for obtaining the attribute weights of
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the decision-making matrix in multi-attribute deci-  sion priority results of deviation maximization algo-
sion-making problem, in which attribute weights are  rithm [24,25] and inference 2 are selected to verify

unknown completely and the attribute values are in  and

analysis the usefulness and accuracy of the pro-

the forms of interval numbers. Moreover, the deci-  posed model.

g AT

i () Landsat image map of a landslide

———————————— oo = s A el

Legend

B35 Anchored Pile Retaining Wall [T000] Chipping Area [T——T] Profile [ >~ | Main Slip Direction [ —— | Construction Arca
Anti-slide Pile[===] Drain [ ]ContourLine Range River  [C1]  Buiding

(b) Regional terrain plan of a landslide

Figure 1 -Design and Construction of Landslide Treatment

Scheme S;: Lattice slope protection + bamboo liv-

ing water + intercepting drain and drainage ditch <

<> Scheme Sy: Surface-drainage + local clearing +
intercepting drain and drainage ditch

<> Scheme Sz: Landscape type anti-slide pile + in- <
tercepting drain and drainage ditch

<> Scheme S4: Surface-drainage + Load reducing <
foot + monitoring and warning

<~ Scheme Ss: Local clearing + cantilever anti-

slide column +surface-drainage

Scheme Se: Lattice ditch slope protection + un-
derground-drainage + cantilever anti-slide col-
umn

Scheme S7: Anchor cable anti-slide pile + canti-
lever anti-slide column + surface-drainage
Scheme Sg: Cantilever anti-slide pile + cantile-
ver anti-slide column + surface-drainage

Table 1 — Decision Matrix of the Index Attributes

Schemes Total Project Construction Con§truction Construction
Investment U, Difficulty U, Risk U Effect Uy
St [6700,7000] [0.20,0.25] [0.25,0.30] [0.10,0.20]
S, [5900,6200] [0.23,0.28] [0.20,0.25] [0.12,0.22]
Ss [5900,6200] [0.24,0.29] [0.21,0.26] [0.12,0.22]
S [5700,6000] [0.18,0.23] [0.25,0.30] [0.15,0.25]
Ss [5400,5700] [0.16,0.21] [0.18,0.23] [0.14,0.24]
Se [7200,7500] [0.22,0.27] [0.15,0.20] [0.16,0.26]
S [6200,6500] [0.19,0.24] [0.23,0.28] [0.14,0.24]
Se [6400,6700] [0.20,0.25] [0.16,0.21] [0.15,0.25]

Firstly, the indicators are dealt with non-
dimensional processing, Eq.(16) and Eq.(17) are
used to transform them into the normalized decision-

making matrix g — (r;_)n , as shown in Table 2.
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Table 2-Decision Information Table after Normalized

Schemes U U, Us Us
S1 [0.6190,0.7619] [0.3077,0.6923] [0.6667,1.0000] [0.3750,1.0000]
Sz [0.2381,0.3810] [0.0769,0.4615] [0.3333,0.6667] [0.2500,0.8750]
S3 [0.2381,0.3810] [0.0000,0.3846] [0.4000,0.7333] [0.2500,0.8750]
Sa [0.1429,0.2857] [0.4615,0.8462] [0.6667,1.0000] [0.0625,0.6875]
Ss [0.0000,0.1429] [0.6154,1.0000] [0.2000,0.5333] [0.1250,0.7500]
Se [0.8571,1.0000] [0.1538,0.5385] [0.0000,0.3333] [0.0000,0.6250]
Sy [0.3810,0.5238] [0.3846,0.7692] [0.5333,0.8667] [0.1250,0.7500]
Ss [0.4762,0.6190] [0.3077,0.6923] [0.0667,0.4000] [0.0625,0.6875]

Next, the weighted normalized matrix and
weighted synthetic attribute values are calculated by
Eqg. (21) and shown in Table 3.

Then the probability dominance matrix P, and

weight values @ of each evaluation indexes can be
obtained by Eq.(18-20), which is shown below.

0.5000 0.5017 0.2875 0.4254
0.4983 0.5000 0.4268 0.5119

men = p(Xj 2 Xk)mxmz

0.7125 0.5732 0.5000 0.5587

0.5746 0.4881 0.4413 0.5000

wcjzzm:p(cjf ck)/znlzm: p(c, f c)

jk

= (0.2024,0.2395,0.3074,0.2507>

i=1 j=k

Table 3-The Weighted Decision Information Table

Schemes U U Us Us
St [0.1253,0.1542] [0.0737,0.1658] [0.2049,0.3074] [0.0940,0.2507]
S2 [0.0482,0.0771] [0.0184,0.1105] [0.1025,0.2049] [0.0627,0.2193]
Sz [0.0482,0.0771] [0.0000,0.0921] [0.1230,0.2254] [0.0627,0.2193]
S4 [0.0289,0.0578] [0.1105,0.2026] [0.2049,0.3074] [0.0157,0.1723]
Ss [0.0000,0.0289] [0.1474,0.2395] [0.0615,0.1639] [0.0313,0.1880]
Se [0.1735,0.2024] [0.0368,0.1290] [0.0000,0.1025] [0.0000,0.1567]
Sy [0.0771,0.1060] [0.0921,0.1842] [0.1639,0.2664] [0.0313,0.1880]
Ss [0.0964,0.1253] [0.0737,0.1658] [0.0205,0.1230] [0.0157,0.1723]

~ m ~
z,(w) =D r,®;=([0.4979,0.8781],[0.2318,0.6119],[0.2338,0.6140], [0.3601,0.7402],[0.2402,0.6204]...
j=1

[0.2104,0.5905],[0.3645,0.7447],[0.2062,0.5864])
Subsequently, the dominance matrix of decision  schemesP,,,also can be calculated as bellow.

[ 0.5000 0.8501 0.8474 0.6814 0.8390 0.8782 0.6755 0.8836 |
0.1499 0.5000 0.4973 0.3313 0.4889 0.5281 0.3254 0.5335
0.1526 0.5027 0.5000 0.3340 0.4916 0.5309 0.3281 0.5363
0.3186 0.6687 0.6660 0.5000 0.6576 0.6969 0.4941 0.7023

e 0.1610 0.5111 0.5084 0.3424 0.5000 0.5392 0.3365 0.5446
0.1218 0.4719 0.4691 0.3031 0.4608 0.5000 0.2973 0.5054
0.3245 0.6746 0.6719 0.5059 0.6635 0.7027 0.5000 0.7082

| 0.1164 0.4665 0.4637 0.2977 0.4554 0.4946 0.2918 0.5000 |

Therefore, the schemes are optimized and sorted by comprehensive probability dominance as follows:

18




eJSE

International

(0.8079,0.4078,0.4109, 0.6006,0.4205,0.3756,0.6073,0.3694)

. Then the ranking result of control schemes is ob-
tained: S, f S,f S,f S.f S;f S, f S;f S

On the basis of conclusion and its comprehensive at-
tribute values in inference 2, then:

Z Lo+x), =1.3761
4 L U
Z XZa)a + XZaJ'

cl

=0.8437

3C<)C| 3CUC|
x- . +xY . =1.1003
4y 4ag

Electronic Journal of Structural Engineering 20(1) 2020

4
L U _
Z Xgur, + Xons, = 0.7927

Therefore, the control schemes are sorted by
above inference 2 as follows:
S;f s, f S,f scf S;f s, f Sgf S
To validate and compare the proposed model, this
thesis uses the Deviation Maximization Algorithm to
empowerment the various indicators of the control
schemes, its corresponding weighting formula is as

bellow.
‘ sz( ij kJ
0, = e —,jeM.
> 3405
j=1 i=1 k=1
In this method, the weight value of control
schemes is calculated by the above formula, that is:

w, =0.3183 @, =0.2386
, =0.3009 «, =0.1421

And then the data in table 3 is weighted with the
result of upper simulation. Thus, the weighted syn-
thetic attribute values are obtained as follows.

~ m ~
z,(w) = > r,®;=([0.5244,0.8508],[0.2300,0.5564],[0.2317,0.5581],[0.3651,0.6915],[0.2248,0.5512]...
j=1

[0.3096,0.6360],[0.3913,0.7177],[0.2539,0.5803])

According to the basic calculating procedure of
deviation maximum decision model. By comparing
the weighted synthetic attribute values of Eq. (1),

Forasmuch as the relevance theorem and defini-
tion of an interval number. It can be seen that the

above probability matrix P, is a fuzzy complemen-
tary matrix. Thereby, the ranking vector
V=(V,V,,...,V,),ie N of probability matrix can be

obtained by the transfer algorithm of sorted matrix.
Among them:

i n(n 1) (Z pu

[ 0.5000 0.9510 0.9484 0.7440 0.9590 0.8291 0.7039 0.9143]
0.0490 0.5000 0.4974 0.2930 0.5080 0.3781 0.2529 0.4633
0.0516 0.5026 0.5000 0.2957 0.5106 0.3807 0.2555 0.4659
0.2560 0.7070 0.7043 0.5000 0.7150 0.5851 0.4599 0.6703

e 0.0410 0.4920 0.4894 0.2850 0.5000 0.3701 0.2449 0.4553
0.1709 0.6219 0.6193 0.4149 0.6299 0.5000 0.3748 0.5852
0.2961 0.7471 0.7445 0.5401 0.7551 0.6252 0.5000 0.7104

| 0.0857 0.5367 0.5341 0.3297 0.5447 0.4148 0.2896 0.5000 |

the dominance matrix of decision schemes P, can
be obtained as follows.

Furthermore, we gained a ranking vectorV of proba-
bility matrix P,,.,,as bellow:
=(0.1705,0.1061,0.1065,0.1357,0.1050,0.1235,0.1414,0.1113)
Then the control schemes are sorted by above
ranking vector as follows:
Slf S7f S4f SGf S8f S3f 82f S
In summary, on the basic of above theoretical

analysis, the simulation results are compared as fol-
lows (Table4).
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Table 4— Comparison of Several Decision Model for Control Schemes

Schemes Deviat_io_n Maximum Alternqtive Inference 2 AIterngtive Probabi_IiFy Dominance Alternqtive
Decision Model Ranking Ranking Decision Model Ranking
St 0.1705 1 1.3761 1 0.8079 1
Sz 0.1061 7 0.8437 6 0.4078 6
S3 0.1065 6 0.8478 5 0.4109 5
S4 0.1357 3 1.1003 3 0.6006 3
Ss 0.1050 8 0.8606 4 0.4205 4
Se 0.1235 4 0.8009 7 0.3756 7
Sy 0.1414 2 1.1092 2 0.6073 2
Sg 0.1113 5 0.7927 8 0.3694 8
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Figure 2 - Comparison Diagram of Landslide Control Schemes for Three Models

Hence we can read that the ranking between the
proposed model and inference 2 are roughly the
same (Fig.2). However, the ranking of schemes S; S3
Ss Sgand Sgin the deviation maximum model are dif-
ferent from the others (Table 4). This is mainly due
to the fact that ignored the importance of a scheme
attributes themselves. An important theme to notice:
The optimal schemes of the three models are all uni-
form (Si: Lattice slope protection + bamboo living
water + intercepting drain and drainage ditch). As a
matter of fact, the scheme S; recommended within
this paper has not been adopted during the treatment
of the central and northern landslide areas. The phe-
nomenon of unreasonable excavation and soil ex-
traction at the foot of slope eventually leads to large
deformation in the connecting area between the
north and middle of the project. Additionally, the in-
appropriate construction procedure at the foot of the
slope in the north landslide area leads to that the sta-

bility of landslide becomes worse. And then the ra-
tionality and validity of the proposed scheme S; is
once again proved in this study. In this respect, this
paper proposed an interval probability dominance
relation algorithm compared with game theory, and
its strict theoretical deduction and proof reasoning
are also carried out in this procedure. Simultaneous-
ly, the inversion result is obtained for inference 2
with eight schemes, and then simulation results
show that both the proposed model and algorithm
are reasonable and feasible.

4 CONCLUSIONS

With the requirements increasing, the manage-
ment works for landslide are becoming complicated
and professional more and more. Especially for the
complex decision-making problems, the traditional
decision algorithms and models have always had
some limitations, which leads to the overall deci-
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sion-making errors in scheme decision. Based on the
above ponder, this article mainly proposed an inter-
val probability dominance relation algorithm com-
pared with game theory, and the algorithmic inver-
sion is also carried out in this dissertation. Through
the application and analysis of engineering exam-
ples, it is indicated that the optimum selection of al-
ternatives can be achieved by the ranking of domi-
nance relations. Finally, the simulation results
illustrated the effectiveness of the proposed model.
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