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Abstract. The nested loop adopted in the original bacterial foraging
optimization (BFO) is quite time-consuming and is the main reason for the
complex computational process. Thus, in our previous work, an improved BFO
with structure redesigned mechanism (SRBFO) is used to address this problem.
Since the bacterial chemotaxis with stochastic direction in the original BFO has
an adverse effect on the convergence rate, this paper proposes a new cooperative
chemotactic movement strategy. In this cooperative strategy, some bacteria are
selected to move toward a guided direction based on a predefined probability,
while the other bacteria still swim to a stochastic direction as exhibited in the
original BFO. By this strategy, all the bacteria alternatively use the guided
movement and the stochastic movement to cooperatively balance global search
and local search. The proposed improved algorithm is called Coopera-
tive SRBFO (CSRBFO). A comparison of the CSRBFO with other BFOs has
been made to demonstrate the superiority of the proposed algorithm.

Keywords: Cooperative bacterial foraging optimization � Movement strategy �
Structure-redesigned

1 Introduction

Inspired from natural phenomena or biological characteristics, lots of bio-inspired
optimization algorithms have been developed in recent decades such as the Particle
Swarm Optimization (PSO) [1], the Ant Colony Optimization (ACO) [2] and the
Bacterial Foraging Optimization (BFO) [3]. Among these heuristic algorithms, the
BFO is one of the most well-known nature-inspired algorithms which was presented by
Passino [3] in 2002 by getting inspiration from the social foraging behavior of E.coli
bacteria.

After its acceptance, BFO has attracted increasing attention of scholars and has
been applied to diverse real life problems like vehicle routing problem [4], voltage
collapse detection [5] and so on. Besides, the enhancement of BFO algorithm is also an
important research field on BFO. Lately, more real world problems have been inves-
tigated by using new variations of BFO. For example, Awadallah [6] used five versions
of BFO to extract parameters of photovoltaic modules from nameplate data. Yi et al. [7]
proposed a process fault detection approach: extended bacterial foraging optimization

© Springer International Publishing Switzerland 2016
D.-S. Huang and K.-H. Jo (Eds.): ICIC 2016, Part II, LNCS 9772, pp. 918–927, 2016.
DOI: 10.1007/978-3-319-42294-7_82



to optimize relative transformation matrix. The results proved the better accuracy of the
proposed approach. Mohammadi et al. [8] developed an adaption scheme to enhance
BFO’s performance and used it to address optimizing the planning of passive power
filters and distributed generations. We also have done numerous investigations on the
improved BFOs. The adaptive chemotaxis step [9], the information communication
mechanism [10, 11] and the redesigned algorithm structure [12] were proposed to
incorporate into BFO to enhance the search capability. The primary experimental
results proved the superiority of proposed algorithms.

In this paper, a new movement strategy with alterative guided and stochastic
chemotactic movements is proposed to further keep the balance of exploration and
exploitation. The movement of bacteria in the standard BFO is randomly determined,
easily resulting in the low convergence speed. The combination of exploration using
the stochastic movement method and exploitation using the guided movement method
will facilitate bacteria to cooperatively find the global optima faster and more accu-
rately. Besides, the aforementioned adaptive chemotaxis step and the redesigned
algorithm structure are also used in our proposed algorithm. The proposed algorithm is
named Cooperative SRBFO (CSRBFO).

The rest of the paper is organized as follows: the proposed cooperative
structure-redesigned-Based bacterial foraging optimization is presented in Sect. 2. In
Sect. 3, the original BFO and the proposed BFO have been applied to a series of
benchmarks. Optimization results and analyses are also provided in Sect. 3, followed
by conclusions in Sect. 4.

2 Cooperative Structure-Redesigned-Based BFO

2.1 A New Movement Strategy

The standard BFO consists of four primary steps, including chemotaxis, swarming,
reproduction, and elimination & dispersal. These steps simulate the movement of an
E.coli bacterium, the cell-to-cell signaling in the swarm and the death caused by sudden
changes of the local environment.

In the standard BFO, the movements of bacteria in chemotaxis step are randomly
decided. The lack of guided search may cause the problem of inefficient convergence
rate. Moving toward to a stochastic direction will have some advantages, e.g. con-
serving high diversity, escaping from local minima. However, it may bring out some
disadvantages, e.g. low convergence rate, low search accuracy. Inspired from the lit-
erature [13], we propose a new chemotactic movement strategy to address this issue.

In addition to moving toward a stochastic direction (stochastic movement) for
exploration, bacteria in the new movement strategy may swim to a guided direction for
exploitation, including the global best (gbest movement) or a determined target (target
movement). The target is determined randomly and could be any bacterium with
different fitness value such as the global best or even the worst bacterium. In other
words, bacteria in CSRBFO can learn information from any other bacteria to decide the
direction of movement instead of decide it stochastically. At each iteration, there are
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three movement methods to choose for each bacterium to update the location and each
bacterium chooses its own method according to the random index S:

S ¼ roundðrand � SSÞ ð1Þ

where SS is the swarm size of bacteria and rand is a uniform distributed random
number between 0 to 1. Thus the index S ranges from 0 to SS. If the index S of the ith

bacterium belongs to the range from 0 to Tlo which is the lower bound of target range,
the bacterium moves toward a stochastic direction D that is the same as it was in
standard BFO. Moving toward the global best will occur when S ranges from Tup which
is the upper bound of target range to SS. The determined target is the moving direction
when S belongs to the target range from Tlo to Tup.

On the other hand, as the value of the chemotactic step size is static, it’s difficult to
keep the balance of global search and local search. Inspired from this, we proposed an
adaptive chemotaxis step for global optimization in [9]. In the beginning of evolution
process, the step size is set to a maximum value Cmax. When the number of iteration
increases, the value of step size will be smaller until it reaches the minimum value Cmin.
The updating equations for each bacterium’s direction and location are given as
follows:

DðiÞ ¼

hGBestðj; k; lÞ � hiðj; k; lÞ if S 2 ðTup; SSÞ
hSðj; k; lÞ � hiðj; k; lÞ if S 2 ðTlo; TupÞ

DðiÞ
� ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

DTðiÞDðiÞ
q

if S 2 ð0; TloÞ

8>>>><
>>>>:

ð2Þ

CðiÞ ¼ Cmin þðMaxFEs� ChemIterÞ=MaxFEs� ðCmax � CminÞ ð3Þ

hiðjþ 1; k; lÞ ¼ hiðj; k; lÞþCðiÞDðiÞ ð4Þ

where hiðj; k; lÞ means the position of the ith bacterium at the jth chemotactic, kth

reproductive and lth elimination and dispersal step. CðiÞ is the chemotactic step size and
DðiÞ is the moving direction for the ith bacterium. D represents a vector in the stochastic
direction. ChemIter is the iteration counter while MaxFEs is the maximum number of
iteration counters.

Tlo and Tup are calculated as round(a1 � SS) and round(a2 � SS) where a1 and a2
are used to control the ranges of stochastic movement, gbest movement and target
movement. If users set a1 to 0.1 and a2 to 0.8, it means that 10 % of bacterial swarm
can be randomly selected as uniform bacteria that use stochastic movement strategy
and 20 % of bacteria can be chosen as bacteria moving toward the global best bac-
terium. The remaining 70 % of bacterial population can move toward the target bac-
teria. Specifically, the smaller the value of a1, less exploration using stochastic
movement and more exploitation using guided movement are considered. And the
bigger the value of a2, more bacteria are guided to the location of global best and less
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bacteria are guided to the target bacteria which means more exploitation considering
best bacterium only and less exploitation considering any bacterium with different
fitness value.

2.2 Redesign of Algorithm Structure

In the standard BFO, the chemotactic loop is nested inside the reproduction loop which
is nested inside the elimination & dispersal loop once more. The complex structure of
nested loop in standard BFO causes some problems, e.g., the standard BFO usually
requests lots of time and memory consumption when handling problems with high
dimension space. In order to address this issue, we proposed a Structure-
Redesigned-Based Bacterial Foraging Optimization (SRBFO) in [12] for lower com-
putational complexity and less memory consumption.

As the reproduction and elimination & dispersal steps take place after the
chemotactic behavior is finished, iteration counters can be used to take the place of the
nested loop. When a number of iterations have been completed, the reproduction and
elimination & dispersal event can be triggered by the iteration counter ChemIter. For
instance, when the total number of bacteria SS = 10, the number of chemotactic steps

Table 1. The pseudo-code of BFO Table 2. The pseudo-code of SRBFOs
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Nc = 10, the number of reproduction steps Nre = 4 and the number of elimination
& dispersal events Ned = 3, the maximum number of iteration counters in totalMaxFEs
can be calculated as:

MaxFEs ¼ SS� Nc � Nre � Ned ð5Þ

to get the value ofMaxFEs 1200. The counter for Nre can be replaced by an event every
240 iterations (Fre), and the counter for Ned also can be replaced by an event every 300
iterations (Fed). The pseudo-codes of BFO and SRBFO/CSRBFO are presented in
Tables 1 and 2.

3 Experiments and Analyses

3.1 Benchmark Functions and Experimental Parameters

To demonstrate the superiority of the proposed algorithm CSRBFO, CSRBFO is used
to optimize eight well-known benchmark functions that are shown in Table 3,
including Sphere, Quartic, SumPowers, Rosenbrock, Ackley, Griewank, Rastrigin and
Schwefel2.22. These selected benchmark functions are classified as two categories:
unimodal and multimodal functions. The unimodal functions (Sphere, Quartic,
SumPowers, Rosenbrock) have a single optimal solution. On the contrary, the multi-
modal functions (Ackley, Griewank, Rastrigin and Schwefel2.22) have two or more
local optima, resulting in the high possibility of being trapped into local optima and the
difficulty in searching global optima.

As the proposed algorithm is a variant of the standard BFO, we compared the
proposed algorithm with the standard BFO [3] and the structure-redesigned-based BFO
(SRBFO) [12]. The three competitive algorithms are set to have similar experimental
settings. For example, for each benchmark functions these algorithms are conducted
independently for approximately 15 times with the search space dimension 30. The
swimming length Ns is 10 and the probability of elimination & dispersal Ped is set to
0.2. More parameters setting of BFO, SRBFO and SCRBFO are presented as follows:

• In BFO, SRBFO and CSRBFO, MaxFEs = 80000,
• In BFO, Nc ¼ 100; Nre ¼ 4; Ned ¼ 2; C ¼ 0:15,
• In SRBFO and CSRBFO, Fre ¼ 16000; Fed ¼ 26667,
• IN CSRBFO, Cmax ¼ 0:15; Cmin ¼ 0:01; a1 ¼ 0:2; a2 ¼ 0:8

3.2 Experimental Results and Analyses

MATLAB R2011a is used for coding these optimization algorithms. BFO, SRBFO and
SRBFO are executed to get optimal numerical results for four unimodal functions and
four multimodal functions. The mean and the standard deviation of optimal solutions
obtained in 20 run times are presented in Table 4. The computational time used by the
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three algorithms is also given in Table 4. The best of all the numerical values obtained
by the three competitive algorithms are emphasized by using a bold type. Figures 1, 2,
3, 4, 5, 6, 7 and 8 are convergence graphs of the average values obtained by all the
competitive algorithms for the eight test functions.

From these Table and Figs we can conclude the following findings:

• CSRBFO algorithm gets the optimal solutions among the three competitive algo-
rithms for all the 8 algorithms. It means that CSRBFO outperforms other two
algorithms in terms of the search accuracy no matter the categories of the functions.

• CSRBFO algorithm acquires far better standard deviation values than BFO and
SRBFO in these all cases. It means that the search stability of CSRBFO is usually
better as compared to BFO and SRBFO.

• In terms of the computational time, CSRBFO uses the least time on SumPowers and
Griewank and SRBFO have the best performance when dealing with the other 6
functions. Both the performance of CSRBFO and SRBFO is much better than that
of BFO, which means the redesign of algorithm structure is effective in reducing
computational time.

• Although SRBFO successfully lower the computational complexity and consumed
time, SRBFO cannot always get better optima than BFO can get. This problem can
be successfully solved by CSRBFO which maintains the low computational com-
plexity of SRBFO but possesses a much better search accuracy.

Table 3. The details of benchmark functions

Function name Formula Search range

Sphere
f xð Þ ¼ Pn

i¼1
x2i

[−100,100]n

Quartic
f ðxÞ ¼ Pn

i¼1
ix4i

[−1.28,1.28]n

SumPowers
f ðxÞ ¼ Pn

i¼1
xij jiþ 1 [−10,10]n

Rosenbrock
f ðxÞ ¼ Pn

i¼1
100� ðxiþ 1 � x2i Þ2 þð1� xiÞ2 [−100,100]n

Ackley f ðxÞ ¼ �20 expð�0:2

�
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
1
30

Xn
i¼1

x2i

s
Þ � expð 1

30

Xn
i¼1

cos 2pxiÞþ 20þ e

[−32.32]n

Griewank
f ðxÞ ¼ 1

4000

Pn
i¼1

x2i �
Qn
i¼1

cosð xiffi
i

p Þþ 1
[−600,600]n

Rastrigrin
f ðxÞ ¼ Pn

i¼1
ðx2i � 10 cosð2pxiÞþ 10Þ2 [−5.12,5.12]n

Schwefel2.22
f ðxÞ ¼ Pn

i¼1
xij j þ Qn

i¼1
xij j [−10,10]n
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Table 4. Optimal results of benchmark functions obtained by algorithms

Algorithm Sphere Quartic

BFO mean 2.161233e+004 1.830501e+006
SD 4.121535e+003 8.000643e+005
time 1.688580e+002 2.740903e+002

SRBFO mean 3.455068e+002 1.687083e+005
SD 1.554593e+002 7.721484e+004
time 9.940292e+000 1.140782e+002

CSRBFO mean 5.00E−04 1.51E−05
SD 1.20E−04 7.83E−06
time 2.707242e+001 1.253987e+002

SumPowers Rosenbrock

BFO mean 1.536610e+002 9.362519e+006
SD 2.064995e+002 4.326234e+006
time 1.659585e+002 1.791519e+002

SRBFO SD 2.064995e+002 4.326234e+006
time 1.659585e+002 1.791519e+002
mean 1.776366e+006 9.857264e+003

CSRBFO mean 5.61E−06 3.903938e+001
SD 4.34E−06 2.387991e+001
time 1.141269e+002 3.990767e+001

Ackley Griewank

BFO mean 1.964264e+001 4.756842e+002
SD 1.54E−01 7.031533e+001
time 9.490752e+001 2.864881e+002

SRBFO mean 1.977602e+001 3.895342e+002
SD 2.25E−01 4.157214e+001
time 2.030747e+001 1.187595e+002

CSRBFO mean 7.648295e+000 2.340888e+000
SD 1.201768e+000 1.079698e+000
time 4.284316e+001 1.163687e+002

Rastrigrin Schwefel2.22

BFO mean 2.243968e+002 8.458650e+001
SD 1.033303e+001 1.040385e+001
time 8.805903e+001 9.168354e+001

SRBFO mean 3.563115e+002 9.530744e+001
SD 2.002577e+001 8.057249e+000
time 1.474507e+001 1.555536e+001

CSRBFO mean 1.134836e+001 2.879101e+000
SD 4.094528e+000 1.209057e+000
time 3.074022e+001 3.427830e+001
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Fig. 1. Sphere function
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Fig. 2. Quartic function
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Fig. 3. SumPower function
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Fig. 4. Rosenbrock function
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4 Conclusions

By incorporating cooperative movement strategy, adaptive chemotaxis step and rede-
signed algorithm structure into original BFO, this paper proposes a Cooperative
Structure-Redesigned-Based Bacterial Foraging Optimization. In order to simplify the
structure of proposed CSRBFO algorithm, the nested loop adopted in original BFO is
replaced with a single loop used in SRBFO [12]. The reproduction step and elimination
& dispersal event are triggered by the iteration counter. In other words, the repro-
duction and elimination &dispersal events will be triggered when the iteration counter
reaches a predefined value. The computational time is reduced significantly because of
the simplified algorithm structure.

A new chemotactic movement strategy is proposed in this paper to speed up
convergence rate and enhance search accuracy. Instead of the stochastic chemotactic
movement in aforementioned BFO, bacterial moving directions in CSRBFO are
decided by obtaining information from the global best bacterium or any other bacteria
with different fitness value. In the new movement strategy, a random index is designed
to decide whether stochastic movement or guided movement is used. In addition to
moving toward a stochastic direction, bacteria can be guided to the global best or a
determined target. By using these three movement methods, a right balance of
exploration and exploitation is expected to be obtained.

The proposed algorithm is used to optimize several functions. Experimental results
obtained by CSRFO are compared with that of BFO and SRBFO, illustrating its
superior performance in terms of the search accuracy & stability and the computational
time.

Acknowledgment. This work is partially supported by The National Natural Science Founda-
tion of China (Grants nos. 71571120, 71271140, 71461027, 71471158) and the Natural Science
Foundation of Guangdong Province (Grant no. 2016A030310074).

0 1 2 3 4 5 6 7 8

x 10
4

1

1.2

1.4

1.6

1.8

2

2.2

2.4

2.6

2.8

Iteration

F
itn

es
s 

(lo
g)

BFO

SRBFO

CSRBFO

Fig. 7. Rastrigin function

0 1 2 3 4 5 6 7 8

x 10
4

0

5

10

15

20

25

Iteration

F
itn

es
s 

(lo
g)

BFO

SRBFO

CSRBFO

Fig. 8. Schwefel2.22 function

926 B. Niu et al.



References

1. Kennedy, J., Eberhart, R.C.: Particle swarm optimization. In: IEEE International Conference
on Neural Networks, pp. 1942–1948, Piscataway (1995)

2. Dorigo, M., Gambardella, L.M.: Ant colony system: a cooperative learning approach to the
traveling salesman problem. IEEE Trans. Evol. Comput. 1(1), 53–66 (1997)

3. Passino, K.M.: Biomimicry of bacterial foraging for distributed optimization and control.
IEEE Control Mech. Mag. 22(3), 52–67 (2002)

4. Niu, B.,Wang, H., Tan, L.-J., Li, L.,Wang, J.-W.: Vehicle routing problemwith time windows
based on adaptive bacterial foraging optimization. In: Huang, D.-S., Ma, J., Jo, K.-H.,
Gromiha, M. (eds.) ICIC 2012. LNCS, vol. 7390, pp. 672–679. Springer, Heidelberg (2012)

5. Talwar, S., Gray, M., Morsi, W.G.: Application of directed bacterial foraging optimization
for voltage collapse detection. In: IEEE on Electrical Power and Energy Conference, EPEC
2015, pp. 402–407, London (2015)

6. Awadallah, M.A.: Variations of the bacterial foraging algorithm for the extraction of PV
module parameters from nameplate data. Energy Convers. Manag. 113, 312–320 (2016)

7. Yi, J., Yi, J., Huang, D., Fu, S., He, H., Li, T.: Optimized relative transformation matrix
using bacterial foraging algorithm for process fault detection. IEEE Trans. Industr. Electron.
63(4), 2595–2605 (2016)

8. Mohammadi, M., Rozbahani, A.M., Montazeri, M.: Multi criteria simultaneous planning of
passive filters and distributed generation simultaneously in distribution system considering
nonlinear loads with adaptive bacterial foraging optimization approach. Int. J. Electr. Power
Energy Syst. 79, 253–262 (2016)

9. Niu, B., Wang, H., Tan, L.J., Li, L.: Improved BFO with adaptive chemotaxis step for global
optimization. In: The 7th International Conference on Computational Intelligence and
Security, CIS 2011, pp. 76–80, Sanya (2011)

10. Gu, Q., Yin, K., Niu, B., Xing, K., Tan, L., Li, L.: BFO with information communicational
system based on different topologies structure. In: Huang, D.-S., Jo, K.-H., Zhou, Y.-Q.,
Han, K. (eds.) ICIC 2013. LNCS, vol. 7996, pp. 633–640. Springer, Heidelberg (2013)

11. Niu, B., Liu, J., Bi, Y., Xie, T., Tan, L.J.: Improved bacterial foraging optimization
algorithm with information communication mechanism. In: The 10th International
Conference on Computational Intelligence and Security, CIS 2014, pp. 47–51, Kunming
(2014)

12. Niu, B., Bi, Y., Xie, T.: Structure-redesign-based bacterial foraging optimization for
portfolio selection. In: 10th International Conference on Intelligent Computing Theories and
Applications, ICIC 2014, pp. 431–437, Taiyuan (2014)

13. Ngo, T.T., Sadollah, A., Kim, J.H.: A cooperative particle swarm optimizer with stochastic
movements for computationally expensive numerical optimization problems. J. Comput. Sci.
13, 68–82 (2016)

A Cooperative Structure-Redesigned-Based Bacterial Foraging 927


	Preface
	Organization
	Contents -- Part II
	Evolutionary Computation and Learning
	A Hybrid Scatter Search Algorithm to Solve the Capacitated Arc Routing Problem with Refill Points
	Abstract
	1 Introduction
	2 Problem Statement
	3 Solution Approach
	3.1 Initial Solution Set
	3.2 Improvement Initial Method
	3.3 Reference Set Update Method
	3.4 Subset Generation Method
	3.5 Solution Combination Method
	3.6 Repair Solution Method
	3.7 Improvement Solution Method

	4 Numerical Results
	5 Conclusions
	Acknowledgements
	References

	A Novel Fitness Function Based on Decomposition for Multi-objective Optimization Problems
	Abstract
	1 Introduction
	2 Hyperellipsoidal Function Approach
	3 A New Algorithm: NFEA
	3.1 The New Fitness Function
	3.2 Replacement
	3.3 The NFEA Algorithm

	4 Experimental Study
	4.1 Test Instances
	4.2 Parameter Settings
	4.3 Experimental Results and Analysis

	5 Conclusion
	Acknowledgments
	References

	MREP: Multi-Reference Expression Programming
	Abstract
	1 Introduction
	2 MEP Algorithm
	3 MREP Algorithm
	3.1 Encoding Principle
	3.2 Cross Layer Reference Mechanism
	3.3 Decoding and Fitness Evaluation
	3.4 Genetic Operators

	4 Experiment Results and Analysis
	4.1 Test Functions and Test Datasets
	4.2 Experiment-I: Performance Comparisons
	4.3 Experimental-II: Analysis of the Cross Layer Reference

	5 Conclusions
	Acknowledgement
	References

	Independent Component Analysis
	Extraction of Independent Components from Sparse Mixture
	Abstract
	1 Introduction
	2 Extracting ICs Using DL-like Model
	2.1 Dictionary Learning
	2.2 Negentropy-Based ICA

	3 DL-like Model for Extracting ICs
	4 Simulations
	5 Conclusion
	Acknowledgements
	References

	Compressed Sensing, Sparse Coding
	Leaf Clustering Based on Sparse Subspace Clustering
	Abstract
	1 Introduction
	2 The Basic Theory of Sparse Subspace Clustering Algorithm
	3 Design of the Experiments and Results
	3.1 The Evaluation Standard of Clustering Experiments
	3.2 Non-noise Leaf Clustering Result
	3.3 Gaussian Noise Leaf Clustering Result
	3.4 Analysis of Experimental Results

	4 Conclusion
	Acknowledgments
	References

	A Compressed Sensing Based Feature Extraction Method for Identifying Characteristic Genes
	Abstract
	1 Introduction
	2 Methods
	2.1 CS Theory
	2.2 Compressed Sensing Based Gene Selection Method: CSGS

	3 Results and Discussion
	3.1 Leukemia Dataset
	3.2 Parameters Selection
	3.3 Gene Ontology (GO) Analysis
	3.4 Correlations Between Genes and Leukemia Data
	3.5 Results on Colorectal Cancer (CRC) Dataset

	4 Conclusions
	Acknowledgments
	References

	Social Computing
	Enhancing Link Prediction Using Gradient Boosting Features
	Abstract
	1 Introduction
	2 Background
	3 Methods
	3.1 Features Commonly Used in Link Predictions
	3.2 GBDT Features
	3.3 Time Slices Selection

	4 Experiments
	4.1 Dataset
	4.2 Dataset Preprocessing
	4.3 Experiment Setup

	5 Experiments Results
	6 Conclusions and Future Works
	Appendix
	References

	Neural Networks
	Supervised Learning Algorithm for Spiking Neurons Based on Nonlinear Inner Products of Spike Trains
	Abstract
	1 Introduction
	2 Inner Products of Spike Trains
	3 Learning Algorithm
	4 Simulations
	5 Conclusions
	Acknowledgement
	References

	Behavior Prediction for Ochotona curzoniae Based on Wavelet Neural Network
	Abstract
	1 Introduction
	2 Basic Behavior Units
	2.1 The Definition of Basic Behavior Units
	2.2 The Acquisition for Behavior Subsequence

	3 The Behaviour Prediction Based on Wavelet Neural Network
	3.1 The Construction of Wavelet Neural Networks
	3.2 Study Area and Data Collection
	3.3 The Prediction Results Based on Wavelet Neural Network
	3.4 The Prediction Results Based on Basic BP Neural Network

	4 Conclusions
	Acknowledgement
	References

	New Filter Design for Static Neural Networks with Mixed Time-Varying Delays
	Abstract
	1 Introduction
	2 Problem Description
	3 Filter Design
	4 Numerical Examples
	5 Conclusion
	Acknowledgment
	References

	Nature Inspired Computing and Optimization
	SMOTE-DGC: An Imbalanced Learning Approach of Data Gravitation Based Classification
	Abstract
	1 Introduction
	2 A Brief Overview on the DGC Model
	2.1 Classification Using Data Gravitation
	2.2 Weighting Features

	3 Synthetic Minority Over-Sampling Technique (SMOTE)
	4 Empirical Study Settings
	4.1 Data Sets
	4.2 Compared Algorithms
	4.3 Performance Measures

	5 Results and Analysis
	6 Conclusions
	Acknowledgment
	References

	Genetic Algorithms
	Solving the Static Manycast RWA Problem in Optical Networks Using Evolutionary Programming
	Abstract
	1 Introduction
	2 Previous Work
	3 Problem Definition and Formulation
	3.1 Problem Definition
	3.2 Problem Formulation

	4 Our Proposed Metaheuristics
	4.1 Evolutionary Programming (EP)
	4.2 Genetic Algorithm (GA)
	4.3 Backtracking Algorithm

	5 Numerical Results
	6 Discussion
	7 Conclusion and Future Work
	References

	Signal Processing
	A Control Strategy of Depressing the Voltage Spike During Soft-Switch Based on the Method of PI in Photovoltaic Converter System
	Abstract
	1 Introduction
	2 The Control Strategy of Voltage Spike Depress Based on PI
	2.1 The Cause of the Voltage Spike
	2.2 Circuit Topology and Control Strategy

	3 Improve the Soft-Switch Formula
	4 The Experimental Result
	5 Conclusions
	Acknowledgment
	References

	A Novel Feature Extraction Method for Epileptic Seizure Detection Based on the Degree Centrality of Complex Network and SVM
	Abstract
	1 Introduction
	2 Feature Extraction Methods
	2.1 Horizontal Visibility Graph
	2.2 The Degree Centrality of Complex Network
	2.3 Support Vector Machine

	3 Result
	3.1 Experiment Details and Data Description
	3.2 Performance Evaluation Parameters
	3.3 Classification Experiment Results

	4 Conclusions
	Acknowledgment
	References

	An Improved Rife Algorithm of Frequency Estimation for Frequency-Hopping Signal
	Abstract
	1 Introduction
	2 Rife Algorithm
	3 Further Analysis of Rife Algorithm
	3.1 The Deficiency of Rife Algorithm
	3.2 The Influence of White Gaussian Noise on the Rife Algorithm

	4 An Improved Rife Algorithm
	5 Simulation and Result Analysis
	6 Conclusion
	References

	Blind Hyperspectral Unmixing Using Deep-Independent Information
	Abstract
	1 Introduction
	2 Blind Hyperspectral Unmixing Model
	3 Proposed SDWP-BHU Framework
	3.1 Preprocessing Transform
	3.2 Separation Criteria

	4 Experimental Results
	5 Conclusions and Discussion
	Acknowledgments
	References

	Speech Denoising Based on Sparse Representation Algorithm
	Abstract
	1 Introduction
	2 Description of K-SVD Algorithm
	2.1 Algorithm Description
	2.2 Complexity Analysis of K-SVD Algorithm

	3 Experimental Results
	3.1 The Test Data Samples
	3.2 The Contrast of Redundant Dictionary
	3.3 Contrast Analysis Under White Noise Environment
	3.4 The PESQ Value

	4 Conclusion
	Acknowledgments
	References

	A New Method for Yielding a Database of Hybrid Location Fingerprints
	Abstract
	1 Introduction
	2 Positioning Principle
	3 Construction of the Fingerprint Database
	3.1 The Basics of C-GPCA
	3.2 The Major Step of C-GPCA
	3.3 C-GPCA Algorithm for RSSI Fingerprint
	3.4 C-GPCA Algorithm for Hybrid Fingerprint

	4 Experiment Simulations and Analysis
	4.1 Experiment Environment
	4.2 Simulation Results

	5 Conclusions
	Acknowledgment
	References

	A Note on the Guarantees of Total Variation Minimization
	Abstract
	1 Introduction
	2 Notations and Several Mathematical Tools
	2.1 Notations
	2.2 Mathematical Tools
	2.2.1 Gaussian Mean Width
	2.2.2 Minkowski Function
	2.2.3 Descend Unite Sphere
	2.2.4 Estimation Form Linear Gaussian Observations


	3 Main Results
	4 Conclusion
	References

	CDN Strategy Adjustment System Based on AHP
	Abstract
	1 Introduction
	2 AHP Construction
	2.1 Build the Analytic Hierarchy Structure Model
	2.2 Establishment of the Judgment Matrix
	2.3 Calculate the Weight Vector of Different Layers
	2.4 Go Through the Consistency Checking

	3 CDN Strategy Adjustment System Based on AHP
	4 The Implementation of AHP in CDN Strategy Adjustment System
	4.1 Build the AHP-Based CDN Hierarchical Structure Model
	4.2 Establishment of the Judgment Matrix
	4.3 Calculate the Weight Vector of Every Layer

	5 Conclusion
	Acknowledgement
	References

	Pattern Recognition
	Detection of Abnormal Event in Complex Situations Using Strong Classifier Based on BP Adaboost
	Abstract
	1 Introduction
	2 Behavior Description
	2.1 Motion Detection
	2.2 Feature Fusion and Extraction

	3 Classification Algorithm
	3.1 BP Adaboost Model
	3.2 Model Building

	4 Experimental Results
	4.1 Abnormal Detection in Lawn Scenes
	4.2 Abnormal Detection in Indoor Scenes
	4.3 Abnormal Detection in Plaza Scenes

	5 Conclusion
	Acknowledgement
	References

	A Comparative Study for the Effects of Noise on Illumination Invariant Face Recognition Algorithms
	Abstract
	1 Introduction
	2 Existing Methods
	3 A Comparative Study
	4 Conclusions
	References

	Algorithms of the Cluster and Morphological Analysis for Mineral Rocks Recognition in the Mining Industry
	Abstract
	1 Introduction
	2 Materials and Methods
	2.1 Methods of Identification of Mineral Rock Images
	2.2 Methods of Cluster Analysis for Mineral Rocks Images
	2.3 Methods of the Morphological Analysis of Mineral Shapes

	3 Algorithms of the Morphological Analysis of Mineral Shapes
	3.1 Morphological Algorithm for Objects with Undivided Circles
	3.2 Morphological Algorithm for Objects of Round Shape
	3.3 Morphological Algorithm for Objects with Elongated Thin Shape

	4 Results and Discussion
	4.1 Algorithms of Cluster Analysis for Mineral Rocks Images
	4.2 Algorithms of Combined Segmentation for Mineral Rocks Images

	5 Conclusion
	References

	A Similarity-Based Approach for Shape Classification Using Region Decomposition
	Abstract
	1 Introduction
	2 The Proposed Descriptor
	2.1 Region Decomposition
	2.2 Local Parameter Extraction
	2.3 Invariant Analysis of Parameters
	2.4 Similarity Cost Function

	3 Experiment
	4 Conclusion
	References

	Comparison of Non-negative Matrix Factorization Methods for Clustering Genomic Data
	Abstract
	1 Introduction
	2 Methods
	2.1 Fundamental NMF Method
	2.2 NMF Method with Manifold Learning
	2.3 NMF Method Imposed Sparse Constraints
	2.4 NMF Method with Orthogonal Constraint

	3 Experiments
	3.1 Data Corpora
	3.2 Data Pretreatment
	3.3 Evaluation Function
	3.4 Clustering Results
	3.5 Time Performance of NMF Methods

	4 Conclusions
	Acknowledgment
	References

	Deep Learning with PCANet for Human Age Estimation
	Abstract
	1 Introduction
	2 Relative Work
	3 Proposed Approach
	3.1 The Convolutional Filter Layer of DLPCANet
	3.2 The Nonlinear Process Layer of DLPCANet
	3.3 Feature Pooling Layer of DLPCANet

	4 Experiments
	4.1 Databases
	4.2 Dataset and Experimental Sets
	4.3 Experimental Results

	5 Conclusion and Future Work
	Acknowledgment
	References

	Natural Scene Digit Classification Using Convolutional Neural Networks
	Abstract
	1 Introduction
	2 Our Approach
	2.1 Horizontal and Vertical Feature Block
	2.2 Char Level Annotation

	3 Experiments
	3.1 Datasets
	3.2 Implement Details
	3.3 Evaluation

	4 Conclusion
	Acknowledgements
	References

	Deep Learning and Shared Representation Space Learning Based Cross-Modal Multimedia Retrieval
	Abstract
	1 Introduction
	2 Cross-Media Retrieval Model
	2.1 Image Representation: CNN Descriptors
	2.2 Text Representation: LDA
	2.3 Shared Representation Space and Similarity Measure Method
	2.3.1 Shared Representation Space
	2.3.2 Probability Model
	2.3.3 Distance Metric


	3 The Experimental Results and Analysis
	3.1 Dataset
	3.2 Caffe Fine Tuning and CNN Feature Extraction
	3.3 Analysises of Experimental Results

	4 Conclusion
	Acknowledgement
	References

	Leaf Classification Utilizing a Convolutional Neural Network with a Structure of Single Connected Layer
	Abstract
	1 Introduction
	2 Convolutional Neural Network (CNN)
	3 CNN Model Design and Improvement with Dropout and Single Connected Layer
	3.1 Dropout
	3.2 Single Connected Layer (SCL)

	4 Performance Evaluation
	5 Conclusion
	Acknowledgement
	References

	Person Re-identification Based on Color and Texture Feature Fusion
	Abstract
	1 Introduction
	2 Color and Texture Feature Based Person Re-identification
	2.1 Color Feature Extraction
	2.2 Texture Feature Extraction
	2.3 Correlation Acquisition
	2.4 Recognition Based on Similarity Measure

	3 Experimental Results and Analysis
	3.1 Experimental Process
	3.2 Benchmark Datasets Introduction and Performance Comparison of the Proposed Approach with Other Methods
	3.2.1 VIPeR Dataset
	3.2.2 ETHZ(SEQ2) Dataset
	3.2.3 CAVIAR4REID Dataset


	4 Conclusion
	References

	Recognition of Mexican Sign Language from Frames in Video Sequences
	Abstract
	1 Introduction
	2 Proposed Method
	2.1 Dataset
	2.2 Pre-processing
	2.3 Segmentation
	2.4 Features Extraction
	2.5 Feature Reduction

	3 Experimental Results
	3.1 Classification Metrics
	3.2 Results

	4 Conclusions
	Acknowledgments
	References

	Robust Epileptic Seizure Classification
	Abstract
	1 Introduction
	2 Epileptic Seizure Classification
	3 Modified Differential Evolution Feature Selection
	4 Experiment
	4.1 The Effect of MDEFS
	4.2 The Comparison with Other Feature Selection Techniques
	4.3 The Comparison with Other Epileptic Seizure Classification Approaches

	5 Conclusion
	Glossary of Terms/Acronyms
	References

	A Simple Review of Sparse Principal Components Analysis
	Abstract
	1 Introduction
	2 A Notation of PCA and Formulation of Sparse PCA
	3 Overview of SPCA
	3.1 Ad Hoc Methods
	3.2 Sparsity Regularization Methods
	3.3 The Extension of Sparse PCA

	4 Brief Statements and Different Classifications
	5 Conclusion
	Acknowledgments
	References

	Endpoint Detection and De-noising Method Based on Multi-resolution Spectrogram
	Abstract
	1 Introduction
	2 The Endpoint Detection of the Spectrogram Based on Auto Correlation Function
	2.1 Spectrogram Analysis
	2.2 The Auto-Correlation Function in Spectrogram
	2.2.1 Column Self-correlation of Speech and Noise
	2.2.2 Distinguish Between Speech and Non-speech


	3 Multi-resolution Analysis and EMD Decomposition Algorithm
	4 Experimental Results and Analysis
	5 Conclusions
	Acknowledgment
	References

	Biometrics Recognition
	An Efficient Face Recognition System with Liveness and Threat Detection for Smartphones
	Abstract
	1 Introduction
	2 Proposed Approach
	2.1 Liveness Detection
	2.2 Threat Recognition
	2.3 Frontal Face Recognition

	3 Experimental Results
	3.1 Database
	3.2 Results

	4 Conclusions
	References

	Image Processing
	Feature Extraction with Radon Transform for Block Matching and 3D Filtering
	Abstract
	1 Introduction
	2 Proposed Modifications
	3 Experimental Results
	4 Conclusions
	Acknowledgments
	References

	A Novel Image Steganography Using Wavelet Contrast and Modulus Operation
	Abstract
	1 Introduction
	2 Improved Wavelet Contrast Sum
	3 Our Proposed Method
	3.1 Hiding the Secret Image
	3.2 Extracting the Secret Message

	4 Experimental Results
	4.1 Embedding Capacity and Visual Fidelity Analysis
	4.2 Safety Analysis

	5 Conclusion
	Acknowledgments
	References

	Efficient Specular Reflection Separation Based on Dark Channel Prior on Road Surface
	Abstract
	1 Introduction
	2 Related Work
	3 Proposed Algorithm
	3.1 Rough Estimate Specular Reflection
	3.2 Threshold Filter
	3.3 Dichromatic Reflection Model

	4 Experimental Results
	5 Conclusions
	Acknowledgement
	References

	The Scene Classification Method Based on Difference Vector in DCT Domain
	Abstract
	1 Introduction
	2 A Scene Classification Method Based on Difference Vectors in DCT Domain
	2.1 Extracting the Initial Vector Based on DCT Coefficients
	2.2 Extracting the Difference Feature Vectors

	3 Experiments and Analysis
	3.1 Scene Classification Experiments Settings
	3.2 Comparison with Other Existed Methods

	4 Conclusion
	Acknowledgments
	References

	Image Compression Based on Analysis Dictionary
	Abstract
	1 Introduction
	2 Image Block Compression Based on Analysis Dictionary
	2.1 The Analysis Dictionary Learning Algorithm
	2.2 The Analysis Dictionary Learning Based Compression Model

	3 Experiments
	4 Conclusions
	Acknowledgement
	References

	An Improved Algorithm Based on SURF for MR Infant Brain Image Registration
	Abstract
	1 Introduction
	2 Related Works
	3 Image Registration Based on Features
	3.1 Multi-scale Space Setup
	3.2 Interest Point Description
	3.3 Interest Point Matching

	4 Improved SURF Algorithm
	5 Experimental Results
	6 Conclusions and Outlooks
	References

	Slippage Estimation Using Sensor Fusion
	Abstract
	1 Introduction
	2 Overview of Slippage Estimation in the Slip-Margin Feedback Control Gripper System
	3 Proposed Non-contact Slippage Estimation Using Sensor Fusion Approach
	4 Experimental Results
	4.1 Object Detection and Object Pose Estimation
	4.2 Slippage Estimation
	4.2.1 Small Motion Estimation and Error Computation
	4.2.2 Slippage Estimation and Sending Control Signal


	5 Conclusion
	Acknowledgement
	References

	K-SVD Based Image Denoising Method Using Image Residual Information in Different Frequency Bands
	Abstract
	1 Introduction
	2 The Contourlet Transform Method
	3 K-SVD Algorithm
	3.1 Sparse Representation Idea
	3.2 K-SVD Denoising Model

	4 Our Denoising Method
	5 Experimental Results and Analysis
	6 Conclusions
	Acknowledgement
	References

	Single Image Super Resolution with Neighbor Embedding and In-place Patch Matching
	Abstract
	1 Introduction
	2 Neighbor Embedding Approach for Super Resolution
	3 Proposed Algorithm
	3.1 Generating Example Data
	3.2 NE-Based Relationship Learning with in-Place Patch Matching
	3.3 SR Enhancement Using Iterative Back Projection

	4 Experiment Results and Analysis
	4.1 Experimental Settings
	4.2 Experimental Results
	4.3 Experimental Analysis

	5 Conclusion
	References

	A Modified Non-rigid ICP Algorithm for Registration of Chromosome Images
	Abstract
	1 Introduction
	2 The ICP Algorithm
	3 The Non-rigid ICP Model
	4 The Modified Non-rigid ICP Algorithm
	5 Experimental Results
	5.1 Registration of Single Chromosome
	5.2 Registration of Overlapping Chromosomes

	6 Conclusion
	Acknowledgement
	References

	Locally Biased Discriminative Clustering Method for Interactive Image Segmentation
	Abstract
	1 Introduction
	2 Related Work
	3 Locally Biased Discriminative Clustering Model
	3.1 Scribble Based Soft Constraint
	3.2 Discriminative Clustering
	3.3 Optimization of LBDC

	4 Experiments
	5 Conclusions
	Acknowledgments
	References

	Accurate Prior Modeling in the Locally Adaptive Window-Based Wavelet Denoising
	Abstract
	1 Introduction
	2 LAWMAP Denoising
	2.1 Doubly Stochastic Process Model
	2.2 Two-Step Minimum Mean Square Error Estimator

	3 Accurate Prior Modeling of LAWMAP
	3.1 Analysis of Prior Modeling in LAWMAP
	3.2 Proposed Method for Estimating λ
	3.3 Goodness of Fit Test for Prior Models λ1 and λ2

	4 Application in Image Denoising
	4.1 The Modified LAWMAP Image Denoising Algorithm
	4.2 Denoising Performance Comparison with Other Wavelet Algorithms

	5 Conclusions
	Acknowledgement
	References

	A Data Fusion-Based Framework for Image Segmentation Evaluation
	Abstract
	1 Introduction
	2 Related Work
	2.1 Evaluation Measures

	3 Data Fusion-Based Evaluation Framework
	3.1 Training Phase
	3.2 Testing Phase
	3.3 Classification Models

	4 Experimental Design and Results
	4.1 Dataset Creation
	4.2 Results and Analysis

	5 Conclusion
	Acknowledgements
	References

	Error Based Nyström Spectral Clustering Image Segmentation
	Abstract
	1 Introduction
	2 Spectral Clustering and Its Improved Algorithm
	2.1 Spectral Clustering
	2.2 Nyström Method

	3 Error Based Sampling Nyström
	3.1 Error Analyzing
	3.2 Error Based Sampling Algorithm

	4 Experimental Results and Effectiveness Analysis
	5 Conclusion
	Acknowledgement
	References

	Supervised Online Dictionary Learning for Image Separation Using OMP
	Abstract
	1 Introduction
	2 Algorithm Outline
	3 Implementation Details
	4 Experiments
	5 Conclusions
	References

	Online Background-Subtraction with Motion Compensation for Freely Moving Camera
	Abstract
	1 Introduction
	2 The Proposed Method
	2.1 Motion Compensation
	2.2 Background Modeling
	2.3 Background Subtraction

	3 Experiments and Results
	4 Conclusion
	References

	Computing the Number of Groups for Color Image Segmentation Using Competitive Neural Networks and Fuzzy C-Means
	Abstract
	1 Introduction
	2 Proposed Approach
	2.1 Chromaticity Characterization
	2.2 Neural Network Training
	2.3 Computing the Number of Clusters
	2.4 Adjusting the Number of Clusters

	3 Experiments and Results
	4 Discussion
	4.1 Comparison Between Both Neural Networks
	4.2 Normalizing the RGB Color Vectors

	5 Conclusions and Future Work
	References

	Improved Parallel Gaussian Elimination Algorithm in Magnetotelluric Occam’s Inversion
	Abstract
	1 Introduction
	2 Relative Works
	2.1 OpenCL
	2.2 Elimination Triangle

	3 Improved Parallel Algorithm
	3.1 Algorithm Analysis
	3.2 Implementation and Optimization

	4 Experimental Results
	5 Conclusion
	References

	Extraction of Feature Points on 3D Meshes Through Data Gravitation
	Abstract
	1 Introduction
	2 Related Work
	3 Data Gravitation
	3.1 Origin of Data Gravitation
	3.2 Definition of Data Gravitation

	4 Feature Points Based on Data Gravitation
	5 Experiment and Analysis
	5.1 Evaluation Methods
	5.2 Experiment Results
	5.3 Analysis of Experiment Results

	6 Conclusion
	Acknowledgement
	References

	An Improved Ultrasound Image Segmentation Algorithm for Cattle Follicle Based on Markov Random Field Model
	Abstract
	1 Introduction
	2 Background
	2.1 Markov Random Field (MRF)
	2.2 Gibbs Distribution and the Optimal Segmentation Criterion

	3 Proposed Method
	4 Experimental Results
	5 Conclusions
	Acknowledgement
	References

	Three-Dimensional Cement Microstructure Texture Synthesis Based on CUDA
	Abstract
	1 Introduction
	2 Related Works
	3 Methodology
	3.1 Analysis of the Serial Process
	3.2 Parallelization

	4 Experiments
	5 Conclusion
	Acknowledgments
	References

	Multiphase Image Segmentation Based on Improved LBF Model
	Abstract
	1 Introduction
	2 Improved LBF Model
	3 Multiphase Segmentation Using HLBF Model
	4 Experimental Results and Analysis
	4.1 Algorithm Evaluation Criteria
	4.2 Experimental Comparison
	4.3 Segmentation Evaluation
	4.3.1 Efficiency of Segmentation Time
	4.3.2 Accuracy of Segmentation


	5 Conclusion
	Acknowledgement
	References

	Multi-scale Spectrum Visual Saliency Perception via Hypercomplex DCT
	Abstract
	1 Introduction
	2 Hypercomplex DCT
	3 Multi-scale HDCT Visual Saliency Perception Algorithm
	3.1 Multi-scale Image Block Acquiring
	3.2 The Calculation of the Image Block HDCT Transform Spectrum
	3.3 The Difference of HDCT Spectrum Energy Between Local Blocks
	3.4 Visual Saliency Normalized Calculation

	4 Experimental Results
	4.1 Experiment Design
	4.2 Comparison with Eye Movement Simulation Testing
	4.3 Natural Images Marked Degree of Awareness
	4.4 The Objective Evaluation Data

	5 Conclusions
	Acknowledgment
	References

	Information Security
	An Efficient Conjunctive Keyword Searchable Encryption Scheme for Mobile Cloud Computing
	Abstract
	1 Introduction
	2 Related Work
	3 Traditional Searchable Encrypted System
	4 ESED Design
	4.1 Architecture of the ESED System
	4.2 Evaluation

	5 The Experiment
	6 Conclusion
	References

	Improvement of KMRNG Using n-Pendulum
	Abstract
	1 Introduction
	1.1 Problem
	1.2 Method of Study

	2 Theoretical Background
	2.1 PRNG (Pseudo-Random Number Generator)
	2.2 TRNG (True Random Number Generator)
	2.3 Randomness Test (TestU01)
	2.4 Lagrangian Mechanics in n-Pendulum

	3 Body
	3.1 Application
	3.2 Hypothesis
	3.3 Hypothesis 2
	3.4 Procedure
	3.5 Result
	3.6 Analysis

	4 Conclusion
	References

	XACML Policy Optimization Algorithm Based on Venn Diagram
	Abstract
	1 Introduction
	2 Related XACML Concepts
	3 XACML Three Layer Structure Model
	4 Policy Optimization Algorithm Based on Venn Diagram
	4.1 Conflict and Redundancy Detection and Elimination
	4.2 Policy Optimization Algorithm

	5 Experiment Testing Results
	5.1 Time Performance
	5.2 Storage Performance

	6 Conclusions
	Acknowledgments
	References

	Virtual Reality and Human-Computer Interaction
	Usability Evaluation of the Flight Simulator’s Human-Computer Interaction
	Abstract
	1 Introduction
	2 Usability
	3 Flight Simulator’s Human-Computer Interaction
	4 Evaluation Index System
	4.1 Index Quantization and Weight Value
	4.2 Normalization of the Index
	4.3 Conversion Method of the Natural Language from Qualitative to Quantitative
	4.4 Quantization of the Weight Value
	4.5 Arithmetic of Clouds

	5 The Evaluation Example
	6 Conclusion
	Acknowledgement
	References

	Healthcare Informatics Theory and Methods
	Examining the Adoption and Use of Personally Controlled Electronic Health Record (PCEHR) System Among Australian Consumers: A Preliminary Study
	Abstract
	1 Introduction
	2 Background
	3 Research Design
	4 Results of Online Survey
	4.1 Demographic Information
	4.2 E-health Experience
	4.3 Involvement in the PCEHR System
	4.4 Adoption and Use of the PCEHR System
	4.5 Future of the PCEHR System

	5 Conclusions
	References

	Artificial Bee Colony Algorithms
	Improved Artificial Bee Colony Algorithm Based on Reinforcement Learning
	Abstract
	1 Introduction
	2 Artificial Bee Colony Algorithm
	3 Improved Artificial Bee Colony Algorithm
	3.1 Q-learning Algorithm
	3.2 Update Strategy of Food Sources
	3.3 The Selection Probability Based on Ranking
	3.4 Improved ABC Algorithm Based on Reinforcement Learning

	4 Experiments
	4.1 Benchmark Functions
	4.2 Parameter Identification of Chaotic System
	4.2.1 Problem Formulation
	4.2.2 Typical Chaotic Problem
	4.2.3 Simulation Results and Comparisons


	5 Conclusion
	References

	Differential Evolution
	Detect Method of Time Series’ Abnormal Value for Predictive Model
	Abstract
	1 Introduction
	2 Related Works
	3 Predictive Forwarding Model Building
	4 Detection Method of Time Series
	4.1 Time Series Modeling
	4.2 Time Series Abnormal Values Detection

	5 Numerical Example and Analysis
	6 Summary and Outlook
	Acknowledgment
	References

	Memetic Algorithms
	Solving Bi-objective Unconstrained Binary Quadratic Programming Problem with Multi-objective Backbon ...
	Abstract
	1 Introduction
	2 Multi-objective Optimization
	3 Related Works
	4 Multi-objective Backbone Guided Search Algorithm
	4.1 Fitness Assignment
	4.2 Hypervolume-Based Local Search
	4.3 Backbone Guided Search

	5 Experimental Results
	5.1 Parameter Settings
	5.2 Performance Assessment Protocol
	5.3 Computational Results

	6 Conclusions
	Acknowledgment
	References

	Swarm Intelligence and Optimization
	Discrete Chaotic Gravitational Search Algorithm for Unit Commitment Problem
	Abstract
	1 Introduction
	2 Formulation of Unit Commitment
	2.1 Objective Function
	2.2 Constraints

	3 Gravitational Search Algorithm (GSA)
	4 Chaotic Maps
	4.1 Logistic Map
	4.2 Piecewise Linear Chaotic Map

	5 Discrete Chaotic Gravitational Search Algorithm (DCGSA)
	5.1 Chaotic Local Search Algorithm
	5.2 Data Discretization
	5.3 DCGSA Algorithm

	6 Numerical Simulation
	6.1 Test of Six-Unit System
	6.2 Test of Ten-Unit System

	7 Conclusions
	Acknowledgment
	References

	A Discrete Biogeography-Based Optimization for Solving Tomato Planting Planning
	Abstract
	1 Introduction
	2 Mathematical Model of Tomato Planting Planning
	2.1 Objective Function
	2.2 Constraint Conditions
	2.3 The Mathematical Model

	3 The Discrete Biogeography-Based Optimization for Tomato Planning
	3.1 The Biogeography-Based Optimization
	3.2 A Discrete Biogeography-Based Optimization for Tomato Planting Planning

	4 Illustrative Example
	4.1 Example Data

	5 Conclusion
	References

	A Multi-agent Approach for the Newsvendor Problem with Word-of-Mouth Marketing Strategies
	Abstract
	1 Introduction
	2 Literature Review
	3 The Extended Newsvendor Problem
	3.1 The Mathematical Model for WOM Spreading
	3.2 The Agent-Based Mode for WOM Spreading
	3.3 Newsvendor Model Based on WOM Spreading

	4 Demonstration
	4.1 Verification of Small-World Social Network
	4.2 The Most Influential Source Node (Initial Spreader)
	4.3 The Optimal Order Level

	5 Parameter Analysis
	5.1 Spread Probability λ
	5.2 Resistant Probability α

	6 Conclusion
	Acknowledgements
	References

	Economic Dispatch of Grids Based on Intelligent Coordination Between Electric Vehicle and Photovoltaic Power
	Abstract
	1 Introduction
	2 The Proposed Optimal Dispatch Model
	2.1 The Postulated Conditions of the Model
	2.2 The Objective Functions
	2.3 The Constraints

	3 The Optimization Algorithm
	3.1 The Modified Particle Swarm Optimization Algorithm
	3.2 Algorithm Process

	4 A Case Study
	4.1 The Parameter Settings
	4.2 The Simulation Results

	5 Conclusion
	Acknowledgment
	References

	Study on Tracking and Detecting Weak Multi-target Based on KF-GMPHDA in Multi-radar Networking
	Abstract
	1 Introduction
	2 Probability Hypothesis Density Filter Algorithm
	3 KF-GMPHDA in Multi-radar Networking
	4 Simulation and Conclusion Analysis
	References

	Study on Important Parameters of Tracking and Detecting RNWT Based on GMPHDA in Radar Networking
	Abstract
	1 Introduction
	2 Determine Value Rule of Trim Threshold T
	3 Determine Value Rule of Variance of Target Distribution
	4 Decomposition Calculation of Residual Error Covariance
	5 Simulation and Conclusion Analysis
	References

	Tracking Number Time-Varying Nonlinear Targets Based on SQUF-GMPHDA in Radar Networking
	Abstract
	1 Introduction
	2 Square Root Unscented Filter Algorithm
	3 SQUF-GMPHDA
	4 Simulation and Conclusion Analysis
	References

	Study on Tracking Strong Maneuvering Targets Based on IMM-GMPHDA
	Abstract
	1 Introduction
	2 Interacting Multiple Model Kalman Filter
	3 IMM-GMPHDA
	4 Simulation and Conclusion Analysis
	References

	Network Topology Management Optimization of Wireless Sensor Network (WSN)
	Abstract
	1 Introduction
	2 Related Works
	3 Problem Formulation
	3.1 Coverage Ratio
	3.2 Connectivity Ratio
	3.3 Fault Tolerance Ratio
	3.4 Cost

	4 Approach
	5 Experiment
	6 Conclusions
	Acknowledgments
	References

	Soft Computing
	Tourism Network Comments Sentiment Analysis and Early Warning System Based on Ontology
	Abstract
	1 Introduction
	2 Related Theory and Technology
	2.1 Ontology Concept and Construction Method
	2.2 The Construction of Microblog Emotional Vocabulary Ontology
	2.3 The Composition of Corpus

	3 System Implementation
	3.1 System Framework
	3.2 The Realization of Each Module

	4 Conclusion
	Acknowledgment
	References

	Protein Structure and Function Prediction
	Prediction of Lysine Acetylation Sites Based on Neural Network
	Abstract
	1 Introduction
	2 Methods and Materials
	2.1 Data Collection
	2.2 Feature Selection

	3 Machine Learning Methods
	3.1 Flexible Neural Tree
	3.2 Classification Model

	4 Results
	5 Discussions and Conclusions
	Acknowledgements
	References

	A Parallel Multiple K-Means Clustering and Application on Detect Near Native Model
	Abstract
	1 Introduction
	2 Materials and Methods
	2.1 Data Set of Benchmark
	2.2 3D Distance Metrics of Two Proteins
	2.3 Multiple K-Means Cluster Algorithm

	3 Experiments and Discussion
	4 Conclusions
	Acknowledgments
	References

	Computational Analysis of Similar Protein-DNA Complexes from Different Organisms to Understand Organism Specific Recognition
	Abstract
	1 Introduction
	2 Materials and Methods
	2.1 Dataset Preparation
	2.2 Identification of Binding Site Residues [Nucleotides]
	2.3 Binding Propensity
	2.4 Preference of Binding Segments

	3 Results and Discussion
	3.1 Binding Site Residues in Protein-DNA Complexes
	3.2 Binding Propensity of Amino Acid Residues in Different Organisms
	3.3 Binding Propensity of Nucleotides in Different Organisms
	3.4 Binding Propensity of Amino Acid Residues in Conserved Regions
	3.5 Binding Segments in Protein-DNA Complexes
	3.6 Preference of Neighboring Residues and Amino Acid-Nucleotide Pairs

	4 Conclusions
	Acknowledgements
	References

	Advances in Swarm Intelligence: Algorithms and Applications
	Adaptive Structure-Redesigned-Based Bacterial Foraging Optimization
	Abstract
	1 Introduction
	2 Bacterial Foraging Optimization
	3 Structure-Redesigned-Based Bacterial Foraging Optimization
	4 Adaptive SRBFO
	5 Experiments and Results
	5.1 Benchmark Functions and Experiment Setting
	5.2 Results and Analyses

	6 Conclusions and Further Work
	Acknowledgment
	References

	Artificial Bee Colony Optimization for Yard Truck Scheduling and Storage Allocation Problem
	Abstract
	1 Introduction
	2 Problem Description and Formulation
	3 Artificial Bee Colony Optimization
	4 Computational Experiment
	5 Conclusions and Future Work
	Acknowledgments
	References

	A Cooperative Structure-Redesigned-Based Bacterial Foraging Optimization with Guided and Stochastic Movements
	Abstract
	1 Introduction
	2 Cooperative Structure-Redesigned-Based BFO
	2.1 A New Movement Strategy
	2.2 Redesign of Algorithm Structure

	3 Experiments and Analyses
	3.1 Benchmark Functions and Experimental Parameters
	3.2 Experimental Results and Analyses

	4 Conclusions
	Acknowledgment
	References

	Author Index



