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The study of using fuzzy shortest path on criminal network model
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Abstract

Criminal types have changed from individual crimes to organized crimes. The organized
crimes threaten and cause serious economic disruption. No country can avoid this growing
problem. It will cost much time and labors if we still use traditional approaches to investigate
organized crimes. Therefore, we propose methods of using an application of social network
analysis with fuzzy method to detect organized crimes. The advantage of our methods is that
it won’t increase too much investigative cost due to the criminals escape overseas or be
murdered etc. In addition, the usage of the characteristics of fuzzy mathematics makes

detection more flexible and practical. This paper wants to solve the following two problems:

First, we use two types of fuzzy shortest path to find the best path to investigate crimes.
It is based on using different ways to handle different situations. It achieves the goal to meet

the actual needs and cost savings in the investigation.

Second, we will find the most vital edge in the best path. In the investigation process, the
criminals often escape or evidence is destroyed. This method will enable investigators to

detect the most vital edge and achieve the efficiency of the security of criminal evidence.

At the present time, there is not much software created for the usage of the investigation
of crimes. Some software tools can only visualize criminal network and do not offer much
help with association search. This paper will analyze the organized crimes and achieve the

goal of cost savings in crime investigation.

Keywords: Organizational crime, Fuzzy mathematics, the shortest path, most vital edge
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Algorithm MPFS : Search the strongest associated paths in G(V, E)
Input : A set of node V and edge E with weight

Output - Find out the strongest associated Paths by MPFS

s = source node;

d = destination node;

D[v] = distance of a node from the source node;

L[i, j] = network connectivity matrix;

P [v] = predecessor vector;

MPFS (s,d,L,D)

{
// Initialize ¥747 [@j%i
Q={s}; /* initialize the set of marked nodes */
K={}; /* put next node we can choose */
DJ[i] = oo; /* initialize the distance */
P[v]=0; /* initialize the predecessor vectors */
L[s,s]=L[d,d]=0;
D[v] =d[s->V]; /* Node s connects to V1 and V2 in Graph */

/* while there are nodes outside Q, and u is not destination */
while ( Q link other node u )

{

for (uisnotin Q)

{

choose a node u whose D[u] is mlmmum//F 7 (WD)
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L’[u,j] = L[u,u] + L[u,] > j !=p[u]
Q=QU {u} /* add the closest node to S */
K=KU{j}
}
/* update distance */
For(u link to j)
{
if D[j] > D[u] + L’[u, j]
{
D[j]=D[u] + L[u, jI;
P[j]=

[+ MPFS j T
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(= )ﬁi%ﬁ%ﬁ‘%ﬁ?jﬁﬁé(l\ﬂost Vital Edge algorithm, MVE)

Algorithm MVE : Search the most vital edge in the fuzzy shortest path
Input : An fuzzy shortest path
Output: Find out the most vital edge
m; // the number of nodes of fuzzy shortest path
Dist;  //the distance of the fuzzy shortest path from source node to destination
node
Dis; //the array of shortest distance between source node to other nodes
tempdis; //a variable used to store Dist temporarily
Main()
{
int a,tempdis=0;
for(i=2;i <=m-1 ; i++)
{
Remove N[i] and connet the N[i]’s edge;
Call MPFS(s,d,L,Dis);
Dist=Dis(1,N[i-1])+Dis(N[i-1],N[i+1])+Dis(N[i+1],N[m]);
If(tempdis < Dist)
{
tempdis=Dist;
a=1i //the most vital point

}
Recover N[i] and connet the N[i]’s edge;

}

Algorithm MPFS : Search the strongest associated paths in G(V, E)

Input : A set of node V and edge E with weight

Output - Find out the strongest associated Paths by MPFS

s = source node;

d = destination node;

Dis[]; /*the array of shortest distance between source node to other nodes*/
L[i, j] = network connectivity matrix;

P [v] = predecessor vector;

MPFS ( s,d,L,Dis )
{ //Initialize A= 45 E 3K

Q=1{s};

2

E_
/* initialize the set of marked nodes */
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K={}; /* put next node we can choose */

Dis[i] = o; /* initialize the distance */

P[v]=0; /* initialize the predecessor vectors */
L[s,s]=L[d, d]=0;

Dis[v] = d[s->V]; /* Node s connects to V1 and V2 in Graph */
/* while there are nodes outside Q, and u is not destination */
while ( Q link other node u )

{

for (uisnotin Q)
{
choose a node u whose Dis[u] is minimum// 3 & & Dis[u]4p %
L’[u,j] =L[u,u] + Luyj] > j = p[u]
Q=QU {u} /* add the closest node to S */
K =KU {j}
b
/* update distance */
For(u link to j)
{
if Dis[j] > Dis[u] + L’[u, j]
{
Dis[j] = Dis[u] + L’[u, j];
Pj]=

AT
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