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Abstract- In order to make the circuit fault diagnosis syste

ch object, and the MBD fault diagnosis bas

= that the main factor affceting the system diagnosis time is th
= system coding scale.

ed Diagnosis, SAT Solvers,System On

LINTRODUCTION

The early goal of artificial intelligence was to create a machine
“hat could think and communicate like a person. In the course of
artificial development, many scholars have proposed different
“heories from the botiom 1o the application layer, such as neural
meiwork, genctic lgorithm, xpert system design, random Subject,
Geductive, , and truth value The early

structure and function of each component of the system, the
behavioal telationship beteen the system components is
studied, and the first-order logic statement is used to
Cotabish the system model to bs diagnosed. According to
the established system diagnosis model, it is predicted that
when the system works normally, the sysiem inputs
information, and the logical derivation system will gencrate
behavior actions,Comparc with observations observed from
actual systems. If there is a difference befween the
behaviors, it indicates that there is a fault in the actual
system, and the fault sct is determined by the logical
derivation theory[1]. As Iong as the model is abstract and
the algorithm is reliable, all faults can be diagnosed quickly,
accurately and  quickly. Therefore, this diugnostic
technology that em s quickly became
an important branch of artifcia inelligence diagnosis.

The saisfiailty problem (SAT) is ane of hc famus
research topics in computer theory. In the real world, many
important and _ difficult_to ‘solve _verificaion_and

circuit fault diagnosis mainly relied on the theoretical knowledge
of engincering technicians and rich work experience and the fault
Giagnosis of circuit faults with simple instrument, The diagnosis
cesult was simple, and it was impossible to propose a direct and
effective fault recovery scheme. With the development of sensor

pr
problems. The excellent SAT solver can accelerate the
solution of SAT problems[2]. At present, the rescarch on
SAT solver algorithm mainly uses SystemC to design SAT
solver model based on some algorithm to explore the
performance of various SAT solver models. In addilon, the

technology and signal processing technology,

Giagnostic techniques have gradually transitioned from manual
Siagnosis to_aulomatic

. Wil the development of
technology is becoming
‘more and more intelligent, such as cireuit fault finding algorithm
based on fault dictionary, rule-bascd cxpert diagnosis system, fault
zee based circuit fault finding algorithm from result to cause,
based on model Diagnostic circuit fault finding algorithm.

The model-based diagnosis method(MBD) overcomes the
<hortcomings of the fault type in the fault dictionary and the single
symptom corresponding to the fault. Model-based diagnostic
methods overcome expert shortcomings such as relying_on
knowledge and experience and long development cycles. The
model-based diagnosis method overcomes the shoricomings of
sareasonable, incorrect, and incomplete fault tree establishment in
the fault tree diagnosis method. MBD based on the system's own
model and the "deep knowledge" of the system tself; based on the

978-1-7281-1907-6/19/$31.00 ©2019 IEEE 2555

‘model can also design
software algorithms. SystemC widely Applied 1o i
simulation phase of the SAT algorithm. The hardws
implementation of the SAT algorithm is mainly
concentrated on the FPGA. However, due to its strong
professionalism, the practical application of the SAT solver
10 the physical object in daily life is not common. This
design takes ARM as the core, builds @ system-on-chip
based on various sensor hardware plaiforms,
implements the circuit fault finding algorithm based on
model diagnosis through the SAT solver, and applics it to
the smart car to realize the intelligent behavior of the car.
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1. THE DIAGNOSTIC SYSTEM BASE

ON SAT TECHNOLOGY

The SAT problem is actually to determine whether there is a
x of logical variables such that the logical proposition result of
= expression in the form of a conjunctive normal form (CNF) is
IF it oxists, it indicates tha the logical proposition is
eisfyable, otherwise the proposition is unsatisfiable. This paper
s the SAT solver o determine whether the normal behavior of
= system components is satisfactory.

The architecture of the SAT diagnosis s shown in Fig 1. The
L to the encoder is the model to be diagnosed (inchuding
sl state information, farget. state information, and a collection
- zelated actions). The diagnostic system first encodes the model
= be diagnosed (0 generate a logical proposition formula. If the
“emula s satisfiable, it means that there s @ corresponding
~nning solution in the model. The symbol table records the
orespondence between the propositional variable and the model
= be diagnosed. The simplifier reduces the size of the

“me. The solver uses same systematic or statistical methods to
== an assignment information that satisfies it. The decoder uses
== symbol table to decode the satisfied assignment into a plan
“lution. If the solver processes the propositional formula to
onclude that the formula is unsatisfactory, the encoder vill
~wm to the compiler to re-encode fo produce a mew
opositional formula.

Tt sl ez ine s

|
—MWL; e | — | s | —!

St

Fig.1 .Architecture of SAT Diagnostics

m. MBD FAULT DIAGNOSIS BASED

Dot

ON PROPOSITION

L SAT coding method
For the coding of circuit fault diagnosis, we first need to build

2556

a system model of the sports car. The variable assignments
that this model can satisfy correspond to the sequence of
States and the set of event sequences consistent with the
observations. The propositional variable with time stop
superscript t

ata€Aand 1€ (0K,n}
ete E€TuUToandt€ (0, n-1}
0, e €XulTo,0€ 8 (c)and 1€ {0,n-1}

Use ®SDto ropresent the system model. , A
migration from time  to ti1 is established for a given t
When an event occurs, the event must satisfy the current
state condition of equation (3.1) and a corresponding result
is generated[3], as shown in equation (3.2). The value of
the state variable changes from true to false only if there is
a reason for the system to change, such as the framework
axiom, as shown in equation (3.3), and vice versa. An
event can only occur in one way, and two events cannot
interferc at the same time if they interfere with cach other,
as shown in cquation (3.4). The event appears as. in
equation (3.5).

o0~ dtforall o-<d,c>E 6 (e) (€]
et 0 Ali+1 forall 0=< b ,¢>€ & (¢) 62
@A atH1) (et lal V-t lat) G3)
For all a€ Awol=<d l,cl >wok=<dkek > is all
occurrences, and satisfied 7 a€ci and el ek is the

corresponding event, satisfy 0i € 5 (ci).
(et ol Act 02) for all ¢ €FuU Lo and {ol,02}
Cé(e),0l 702 G4

= (et ol Aet o2) for all { ect } €TulUTo and
{o1,02} C(e)ol,02do not interfere with cach other.
(34)

v
%" foralle €TuUTo G35
The above formula can be expressed a5 for time L
The initial state SO can be expressed by the following
formula:
= an A —a
*7 ceiltam

(6
“Then the tofal behavioral formula for n+1 time steps is:

=1 AT(O.) A AT(=12
Dep =T AT(OD A== AT( ) 6n
B. Observation modeling
“The observation time scrics set & can be represented by
the equation ®OBS, and the function is BOS(e). In real life,
there are three types of observations. One of the simpler
types of observations is that each observation has a defined
time step label, so there is no uncertainty in this
observation, which is called an observation with a time
step[4]. The other type of observation is relatively complex,

V///



g & ek W H

HAINAN COLLEGE OF SOFTWARE TECHNOLOGY

2>
/e

=. NS EIRA

(75 ) STRIRRR (35 )

2018 IEEE 3rd International Conference

on Big Data Analysis
(ICBDA 2018)

Shanghai, China

March 9-12, 2018

I INTRODUCTION

Phone communication is the most basic and important
function of mobile phone. for any mobile phone. the
functions of SMS and call are indispensable. Android is an
important engine for the rapid development of smart phone
and is one of the most important operating systems for smart
phone. Android has become the leading market leader in the
smart phone market with 2 market share of more than
70°%1] it is of grea significance to realize the research of
mobile phone communication based on Android operating

application P
mainly uses the JAVA language and the implementation of
communication function of the Android phone is mainly
using JAVA. It should be seen that using JAVA to develop
Android application has many advantages. such as fast
development and low occupancy resources, but this is
unfortunate for other scripting languages. In the current the
number of scripting languages is large, including PHP, Perl,
Ruby, JavaScript, Python, etc. These scripting languages
have features such as fast development and low leaming
ost Developers have been trying to realize the
iommumwmn between scripting languages and develop
ndroid through other seripting languages. The

For a long time. JAVA is the main language for Android
Android icati

[ -
2018 IEEE Srd Intemational Conference on Big Data Analysis
. —_— . "
b and Simulation Implementation of Mobile Phone Con ation Bayeq
Researc on SL4A
Huajun Lei
Software Engineering Department
Hainan College of Software Technology
Qionghai Ciry 571400, Hainan Province, China
e-mail: Ihj0303@126.com

communication is the most bssic and  lavaSeript, etc 1o develop Android application wnd make

A mabile pbone. it s of great signi Android I more simply ung
e evearch of mobie phone communication based quickly. it realize the communication beiween differeny
o epdreid operating system. In this paper. the SL4A and  seripting language and development Android applicationy
P A are discussed and the development environment based on yging the different seriptdevelopment lingunge. It hay

SL4A is constructed. the SMS and the call of Mobile phone  imporiant significance for the evolution of Android phones
based on SL4A amd PFA are implemented. Experimental PFA [4] is abbreviation of PHP for Android, With the
resuits show that SMA has abilitv to support highdevel o oroence of PFA. it is implemented to develop Android
scripting such a5 Python. Perl ’;""“' .B":‘“"“' application using PHP scripis. PFA is an open source project
JavaSeript. Tel shell and 5o onit fo feastlle 10 IMPITION Jaunched by Irontec. which using the Android interface APL
e e o e ees of bish cMciencs and  Provided by SL4A (o implement Andioid_development,
SL4A, and it has the: characteris > With the PFA. linking PHP scripts to Android, PHP scripts
AR T can be easily developed for Android application, which will
Keywords-mobile phone communication: Android : SL44: make Android application development easicr and faster.
e Developers are increasingly trying to_implement mobile

phone communication based on Android operating system
using PHP scripis.

Mobile phone communication features include SMS,
Call, ServiceState and DataConnection. In this paper, we
propose a method based on SL4A and PHP scripis to realize
mobile phone and simulate impl
the function of SMS and call

This paper is organized as follows. SLAA architecture is
discussed in section 1l Development
configuration  is  given in  section Il The
Simulation experiment of SMS is given in section IV. The
Simulation experiment of call is given in section V. Finally,
section VI concludes the paper.

1L SL4A ARCHITECTURE

SL4A is the scripting layer of Android. which is
designed to develop Android applications with familiar
scripting languages. SL4A has ability to support high-level
scripting language such as  Python. Perl, JRuby.
Lua.BeanShell, PHP.JavaScript, Tel, shell and so on. The
SL4A architecture and the process that a scripting file
named myscript.py is to access Android service are shown
in figure 1. As shown in figure 1, the SL4A system is
composed of SL4A RPC Server components and script
engines supported by SL4A The script engines ore

of SLAA make this wish ¢
i ome true. SL4A [1-3],[5),(6],
::K:l:;l'y called _Andfoid Scripting Environment(ASE), ]$
ik oid application component. Its aim is to utilize
Pl scripting languages such as Ruby, Python, Perl, PHP.,

975-)~5336—4793-6/|8/SS].00 €2018 IEEE

for the i of the seript application
The SL4A RPC Server component provides the Android
primary ecosystem services (o the scripts. The working
principle of SL4A is based on JSON-RPC remote call
seripting application interacts with remote agent "SLAA
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SLAA Architecture

Figure 1

J DEVELOPMENT ENVIRONMENT CONFIGURATION

1o develop Android applications using PHP seript, (e

 wares, such as JDK. Android SDK, SL4A and PFa
o stalled. The steps are as follows: firsly the IDK is
st load and installed on the computer; second the
e ®3'SDK is download and installed on the computer
A smulator s created; fnally SL4A and PFA are
o aled on the simulator

1 Download and Install the JDK
JDK 5.0 of Java or higher is for running

“Dilandrojg. i
Path enyiranek Windows\platform-tools" are added into the

ment variable,

Figure 2. Directory sructure of Android SDK
C. Create the Simulator

Afer the above operation, applications can be run on
Android phones. If developer dosn't have an android phone,
an emulator must be created to replace an android phone. Of
course, the simulator doesn't fully simulate the phone.
D.Install SL4A and PFA on the Android Phone or

Emulator

Now the program file of the latest SL4A is sl4a_ré.apk.
It ma be downloa from
http://code.googl: i ]

After the SL4A is downloaded, the command "adb install
sla_r6.apk” in the Windows command window will install
SL4A in the running emulator. The PFA script may be
downloaded ~ from  PFA  official  website
http:/Awwiw.phpforandroidnet , its comesponding file is
called phpforandroid_rl apk. After downloading the file

sniroid emulator. The JDK can be downloaded from the

Oracle web site
“ppil/www.oracle. ]
echml”. After downloading. we can run the JDK

ion file and install the JDK to the specified folder. In

::f;l,l:::rn the JDK is installed to the C: \ Program Files \
Java\IDK.
8. Download and Install the Android SDK

The newer Android SDK main installation pgckagde an
be downloaded fromhttp://dl.google.comland roid/an lr:};e
6k 22.2.1-Windows.Zip™. The downloaded file shouer I
directly extracted into a specified folder. In this pSapD h
Android SDK files are extracted into Dt \ zndrmgm e
main installation package contains the SI_)I: mofgn dmi
AVD manager, and the toolkit. Then the win ?Zk oK
SDK Manager is opened when we double;c [|) k B roid
Manger exc file under the directory L Dot
SDK .The developer can select the android SDK P!
stall accordi the need. thie

A malled the android SDK package aﬂ:";’r‘z‘m
dicctory of D \ android SDK, the COMPISC. Sy jes
e o the Android SDK is shown 17 Fig2, o
" directories & "bul
001" "system-images”,"platform-t00ls"s PlaF:‘t”‘l": st be
100" etc. Next, the Path environment. vari e poths
Ddified for adding the Android SDK direei™ T ang
! "D-\android-sdk-windows\0l®

| rl.apk, the next step is to execute the
command "adb install phpforandroid_r1.apk " to install PFA
scripting interpreter in the Windows command window.
After installing SL4A and PFA and clicking on the buttons
at the bottom of the main screen to display the list of
applications,the icons can be seen of SL4A and PFA. Fig. 3
shows that SL4A and PFA have been successfully installed

Figure.3 The icons of SLAA and PFA

THE SIMULATION EXPERIMENT OF SMS
’ i « messages and
fon of SMS is to send tex :

ive text messages. in this section, 1{; s‘m“mzl?:]d‘::ge
g es. In order to T

Xt Messag
and receiving 160 T CSMS, it requires two simulators,
simule ¢ and th other for eeiviog
figure the development
" cloper can configure.

text messages: DECENClnors according to the method
environment &4 SXE" Vs section, the simulator named
n I esages and its number is 5554,

V.
The main functi
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ABSTRACT KEYWORDS
In order to ensure’ the sccurity and reliability of cloud Middl Toad.

computing services, this paper uses the advantages of
middleware in processing heterogencous systems to establish a
cloud middleware model. It realizes the organic combination of
software platform and infrastructure platform and proposes a
load balancing mechanism based on middleware. It determines
the weights of various paramcters based on the middleware load

‘middleware. It achieves more granular load balancing and
ensures the security of cloud services. Finally, a cloud computer
dhmhnt:d system simulation platform is established. The

ental " simulation shows that the middleware load
bn.hnmng mechanism has good performance in cloud load
balancing.
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1 INTRODUCTION
‘The middleware [1] is a software that supports the development,
deployment, operation, and management of application software.
It is built on the operating system with the communication
function i the network environment. The middleware is
between the application software and the operating system that
supports network computing, It can be called network
compuing milowar, o softwace il
middleware for cloud computing s called cloud
lmddl:wue Its main task is to cffectively manage all types of
network information involved in cloud computing and to
provide cloud computing applications with an efficient and
reliable support for development, deployment and operation [2].
e is mainly used in the platform as a
service layer (PAAS) to provide services for software as a service
based on an infrastructure as a service. It can be seen that cloud

‘middleware is at the core of cloud computing. It is downward
supporting clusters and aggregations of various network
resources and effectively managing various resources in the
resource pool. It can support the development, deployment and
application of cloud software. Therefore, researching on cloud
computing middleware has certain significance for the reliability
and cffectiveness of cloud computing services.

At present, cloud computing also faces some problems, such
as the security of cloud resources, data security and user security.
‘The reliability of middleware is a prerequisite for cloud service
system security. The cloud load balancing algorithm has a good

lance in some relatively simple cloud computing systems. The

load balancing is achieved, but it is difficult to apply complex
cloud compating syt in midilewase envsonmnts This
article st the cloud middleware, fully considers the
characteristics o[ the cloud service system and proposes a load
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balancing mechanism based on middleware in the cloud
‘computing environment. It proposes a load balancing algorithm
based on the current load conditions to achieve more granular
Ioad balancing.

2 THE lMPLEMENTATlON 'MODEL OF CLOUD
COMPUTIN

In the cloud computing archilecture, cloud computing can e

Jian Yaoetal.

MapReduce and Bigtable. Cloud middleware has been used and
spread by more and more people.

‘THE IMPLEMENTATION OF CLOUD
MIDDLEWARE

3.1 The Design of Cloud Middleware Model
Cloud middleware is built using the J2EE, platform. It uses the

Tayers that
Platform as a service layer (Paas) and Software as a service (sm)
[3:4] Taas is mainly composed of hardware resources such as
cloud data, CPU, nctwork and memory. It is the hardware
foundation of the cloud computing platform [5). Cloud resources
are a series of virtual resources that obtained through
virtualization technology based on physical resources. Paas layer
provides the development environment as a kind of service. It
provides users with a platform and environment that the users
develop applications according to their needs. In this platform,
‘There are mainly related middleware, which provide users with
a unified interface to access the cloud resources. On the Saas
laye,cowd service providers deploy thei aplication software

n their own cloud servers, The users order corresponding
P e e example,
a user accesses related cloud resources through the Web Browser.

‘middleware provides a service interface for the upper layer and
can access the underlying cloud resources. The middleware layer
includes a presentation layer, a business layer and a persistence
Tayer.

Application

ELi Web browser
|
(Saus) —

Sofware asaservice

e SRS, [ -

Middieware | presensation | Business | Persistence
Plamosasenice | e | Layer | layer
(Pass) 2
Clond s
i Ncm-w\
ikt v

Model View three layer model. MVC divides
the application into three major modules which mainly include
the Model(M), View(V) and Controller (C) [6]. The Model [6] is
‘mainly used to encapsulate the data that relates fo the business
logic of the application and method of data processing. The
‘model can access to data directly, it does not care about how to
‘manipulate and display. The View is the interfacc that the user
sees and interacts with. In the Web page, it mainly contains
HyperText Mark up Language(HTML), Java Server Pages (SP),
Flash and other interfaces. The Controller is used to control the
process of the program and organize the different layer. It deals
with the events and makes a response. The events mainly
include the user’s behavior and changes in the data model. The
MVC modelis shown in the Fig. 2.

Contoller
e P —
‘Send request 1o model L]
Defing pplcon

Selst view

View nspanse
T

b Mok
Usrlnterce S
Inrctive usr .
Bisiness st changes
L Noificaon dua e =

> Methodcall.
Figure 2: The model of cloud middleware.

32 The Implementation of Middleware in
Cloud Computin

The presentation layer provides users with an interface to

‘manage user requests. The presentation layer contains the JSP

pages on the Web server. It uses Ajax technology to achieve

interaction between the server and the client. l.n

Figure 1: computing.

Cloud middleware is a middleware product that is used to
implement cloud computing functions and build  cloud
computing platform. At present, there are already a large
number of cloud middleware products being developed and used.
The representative software mainly includes hadoop,
2

the presentation layer, developers only need to write JSP an
ction code. The control module is automatically controlled hy
FilterDispatcher.
In the business layer, it mainly adopts the Spring f..smwoxk
technology [7], which is managed by the Spring container.
provides business logic and affairs management openumm
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Absiraci—in this paper. an adaptive genetic algorithm based
on multi-population dlite scleetion strategy is proposed. The
‘multi-population elite selection strategy is used to preserve the
optimal individuals of each group. Finally. these optimal
individuals formed a population. and then use the improved
adaptive genetic algorjthm to finish the solution. By comparing
the simulation_esperiments of TSP problem test set.
proved that the adapiive geneic algorithm based on nuult -
population efite selection  strategy has hetter glohal
optimization ability. and i an effective method to solve the
problem of path optimization.

Kepware
path optimizas

genetic algorithn:

multi-population:  adaptive:

OVERVIEW

Simple Genetic Algorithm (SGA) is & random search
algorithm, lmsed on the theory of natural biological evolution,
It has demonsirated its unique superiority in the fields of
combinatorial upmmzauon. imelligent  control. image
processing and artificial recent years. there are many
related swdics for genetic algorithms. such as. Literature [1]
proposed a fot of improved strategy on the traditional genetic
algorithm: Literature [2] proposed a mu.n-populatmn genetic

convergence. The defect is thal the decoded and re-encaded

of each "immigrant" increased the running time, Litcrature (3]
defined an index that can sense the evolutionary dircction
and measure the velocity of evolution. and directed the
genetic  operator 10 make adapiive adjustment,
constructed_an adaptive multi-population paraliel genctic
This algorithm can overcome the prem:

is not perfect and the parameters need further discussions.

386-2029-8/17/§31.00 ©2017 IEEE 108

1l RESEARCH STATUS OF GENETIC ALGORITHN IN PATH
OPTIMIZATION

The path optimization problem is an NP (Nor-
Deterministic Polynomial) problem. and it is aiso 2 typical
combinatorial optimization probler path optimization
algorithn must be efficient because the waffic flow of cach
section in the actual waffic network is in dynamic change.
However. with the increase of the number of nodes in the
traffic nework. the search space exponentially increases.
Theefore, the rdions shorest pah alsoritn has figh
spatial complexity and time complexity. not suitable
{or solving the problem of large.scels urban traffic network
Path optimization problem. When the genetic algoritm 15
used to solve the path optimization problem. the fault
tolerance and globl peference of the genei aigritm can
m scarches for the global optimal
scale solution space. In addition. the
implicit parallelism and robustness of the genetic algorithm
Sex can reduce the problem of solving time znd improve the
efficiency of the probiem.

In the Tirerawre [4]. in order to prevent loops and
breakage in the initial population. a genetic aigorithm is
proposed 10 perform the mutation operation and then cross
the operation. In the literature [S1. a new algorithm called
hybrid multi-population cell genetic algorithm (HCGA) is
proposed. /A was tesied in (he optimization of four
typical functions. and the results were compared with the
waditional cellular genetic algorithm. showing thai HPCGA
improved the global convergence rate. In the literature [}
the data swucwre based on the section information is
established. and the cross operator of the waditional genetic
algorithm is operated in two forms. which simplifies the date
storage and programming complexity. but ignores the nodes
in the network importance. In the literature (7], the initial
popuiation is generated based on the priority. and the
mutation aperator operates in 1o cases. and the concens of
"road resisiance” is put forward. The whoie algorithm takes
the shortest path as the basis of the selection path. From the
current simuation at home and abroad. we can see that the

37

Research on Adaplive Genetic Algorithm Based on multi-population Elite Selection Strategy.

Jingyou Chen, Zigian Xizo

Dezdline Constrained Load Balancing Level Based Workflow Scheduling for Cost Optimization..

Sobhan Omranian-Khorasani, Mahmoud Naghibzadeh

AFinancial Early Warning Algorithm Based on Ensemble Learning

Chenggang Zhang and Jingqing Jiang

Application of Improved Immune Algorithm in Log

istics Distribution Center Location...

Huan Ping, Chuyi Song, Nan Wang, Jingging Jiang

ANovel

Algorithm Using

Entropy and ustering.

Junkai Yi, Yacong Zhang. Mingyong Yin, Xianghui Zhao

Binary Smart Wolf Pack Algorithm for Uncertain Bi

ilevel Knapsack Problem...

Qi Yao, Wang Ying, Xue Junjie, Meng Xiangfei, Lv Maolong

A Parallelized Combined Direction

Hao Zhao. Tiegang Liv

Association Rules Mining Based On Improved PSO Algorithm.

Shang Qianxiang, Wu Ping

Numerical Analyses of Three Inerti ight:
Jgorithi

b j Particie Swarm O

Jie Chen, Fang Ye, Tao Jiang

Application of BP Neural Network Optimized by Genetic Simulated Annealing Algorithm to Prediction of Air
155

Quality Index in Lanzhou

Zhou Kang. Zhiyi Qu

Simulation Optimization Approach for Solving

Amany M. Akl, Ruhul A. Sarker. Dary! L. Essam

improved Biogeography-Based Optimization for the Traveling Salesman Problem

Jinping Wu, Siling Feng
Path Optimi for

Ground Vehicles Driving in Structured Environments.

Chao Li, Xiaohui Li, Junxiang Li. Qi Zhu, and Bin Dai

Path Planning of Tourist Scenic Area Based on Variable Dimension Particle Swarm Optimization.

Yunyang Liu, Haoyu Wang. Quanyu Wang, Junjie Wang

A Memetic Algorithm for C

Weapon Target

Problem:

Jun Wang, Pengcheng Luo and Jinglun Zhou

Modeli

4— Sy

g and Calcul

Cioud Differential Evolution Algorithm for Traffic Flow Prediction with Least Squares Support Vector Machine

algorithm of path optimization based on geneic algorithm is
fragmented and lacks systematic and comprehensive research.
In the literature [8], the classical genetic algorithm is applied
in the search for the optimal dynamic causal model DCM.
and the shortcomings of the variation range are improved in
the later period. and a two-stage geneic algorithm  is
proposed. Using the rea) data set experiment on the Internet.
itis shown that the two-stage genetic aigorithm is superior o
the classical genetic algorithm.

In this paper, an adaptive genetic aigorithm with muli-
population elite selection swategy (MPIAGA) is proposed.

premature convergence and protect the sufficient genetic
evolution of good individuals. The experiment proves that
the algorithm can obtain Better search results

Il PATHOPTIMIZATION MODEL

Path optimization problems can be aributed to waveler
(TSP} issues. The patb optimization model established in this
paper can be described as follows: Giving the coordinatcs of
N points. and finding a path to make that the distance from
each location (only once) become the shortest. Le. path =
(fy, 1o+, 7y ) - which make the following objective
function values become minimum:

[S}]

=

1 path)= Y dis(r, 1.,)+dis{r,+5,
i=0.1

In the above equation.

N
m:(y 1)

) . 7, represents the’

represents  the

distance between two points (

T

starting point. Iy is the end point. and the smaller the valus of
the £ par) is. i ore optmized of the path

V. ADAPTIVE GENETIC ALGORITHM PATH
OPTIMIZATION BASED ON MULTI - SPECIES ELITE SELECTION

4. The adapiability of the algorithm
The jmproved genetic algorithm mainly solves the
problem of crossover and mutation probability adaptation in
the evolutionary process. and the  global
he convergence rate of the

algorithm, The main improvement strategy is to divide the
genetic evolurion into two swges: the early stage and the
later siage. The method of division is mainly based on the
nomber of iterations. the crossover and mutation operation of
the fixed parameters in the early stage and the self-adaptive
mechanism to realize the self- adjust. Fixed parameters of the
crossover and mutation operation can slso make good
individuals have a greater probability of invoivement in the
cross. mutation operation. In the Jater genetic operation, the
fitness of each individual in the population is f£ sorted in
each genetic process. and fu is caleulated. In the cross

operation. two individuals are selected 1o find the larger
fitness value ;. When f; £ foy . 2 fixed crossover probability
is performed. When f> fe . the adapiive crossover
probability s performed. In the mutation operation. /o< fur
performs a fixed mutation probability. and when 7o > o - the
adapive mutstion probabily e performed. The vy of the
adapiive change crossover and mutation probability can
reserve the excellent mdﬂndu;ﬂ: in the later stage. thus
achieving the fast convergence. At the same time. in the
carly and late genetic operation, it combined with the elite
retention strategy and introduced the competition mechanism
of father and son (o retain the excellent individual. When the
o generation produced by the parent crossover is superior
to the paren, the offspring replaces the parent; when the two
individuais generated by the crossover are inferior 1o the
‘parent. the parent is retained to the next round of evolution

Algorithm steps:

= Step Iigenerate the initial group:

« Step 2: when the number of iterations is less than x
(1<x<N). the fimess / of each individual is
caleulated. When the number of iterations is larger
than x. the fitness ; of cach individual. the average
fitness fp of the population and the maximum
fitness e, are calculated

o Step 3 cross-operation. when the number of
iterations is less than x, the fixed probability is used.
The number of iterations is greater than x: the
adaptive probability e is performed;

+ Step 4: the mutation operation. when the number of
iterations is less than x, the fixed probabiity is used.
When the number of iterations is greater than x, the
adapiive probability pw: is executed:

Step 3:calculate the fitmess of the new individual to
form & new generation of groups.

Step 6: determine whether to achieve the set of the
number of iterations. If it is reached. then end the
search: otherwise trm to Step 2.

=

Mulsi-population elire selection strategy

The main idea of the multi-population elite selection
strategy proposed in this paper is to first optimize the
Selection in multiple populations. and then find some berier
search resulis to put into the final population P. when the
sumber of population P reaches the requirement. and then
start the adaptive opiimization process. Because of the
crossing and maturation of more optimized individuals, some
individuals can evolve into more optimized individuals.
Experiments show that the optimal individuals obtained afier
the evoluion nfpe vision P e ore cpeinizad than the
initializar and the stability of the
elgorithm is lngher [10] e slgorithm stops re s follows:
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