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Abstract: In order to solve the problem of target recognition in the complex environment of the multi-source 
detection, a kind of D-S evidence reasoning method based on data association is put forward. This paper 
analyzes the condition and method of data associated and evidence reasoning, also establishes the D-S evidential 
reasoning algorithm for target recognition based on data association. It uses four sensors on three target data 
correlation analysis and uses the model identification algorithm on the calculation of system detection capacity. 
Through the calculation of model establishment and contrast calculation, it proves that D-S evidence reasoning 
method based on data associated is more reliable than the traditional evidence reasoning method, and the 
recognition ability is higher. The results verify the effectiveness of the method. Copyright © 2013 IFSA. 
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1. Introduction 
 

Data fusion is a kind of multi-source information 
processing technology that developed recently. 
Fusion of multi-sensor target recognition is 
attempting to fuse the information that is imprecise 
and incomplete about the target attribute of each 
sensors, producing more accurate and complete 
attribute estimation and judgment than the single 
sensor [1-3]. In many data fusion method, evidential 
reasoning is suitable for the fusion without prior 
information. The advantages of uncertainty 
representation, measurement and combination have 
been drawn wide attention [4-9]. 

Data association is a kind of information 
processing of multi-source sensor network 
technology. Through the analysis and extract of the 
relationship between multi-source data, it can be 
obtain the target information that from a single 
sensor can not to get. In practical application, often 

the correlation information has more important 
reference value than the information that direct 
access from sensor. That is because the single 
detection system or principle will always exist some 
shortcomings and the insufficiency, and it is hard to 
overcome these weaknesses by the sensor itself. 
Multi-source detecting provides a good way to solve 
this problem. The way of multi-source heterogeneous 
detection has the principle of complementarities by 
itself, in this way; through the associate information 
sensors can solve the problem that original detection 
system cannot to solve. It provides a broader method 
and ideas for information fusion technology.  

The traditional evidence reasoning method is just 
merge the basic probability assignment function 
according to D--S evidence reasoning method on the 
foundation of basic probability assignment function, 
which dose not consider the information correlation 
characteristics between multiple sensors. However, 
in many practical applications, there is some 
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correlative information between various sensors, this 
part of information is not reflected in the traditional 
evidence reasoning, which does not make full use of 
multi-source information. Therefore, in some 
occasions, it is need to construct a D--S evidence 

reasoning method based on data association, to 
enhance the system capability of multi-source 
information processing and improve the ability of 
target recognition (Fig.1). 

 
 

 
 

Fig. 1. The principle block diagram of data association combined with D - S evidence reasoning  
for multi-source detection system. 

 
 
2. Analysis on Evidence Reasoning Method 

Based on Data Association 
 
2.1. The Outline of Evidence Reasoning 

Method 
 

A proposal of Evidence Theory was given firstly 
by Dempster at 1967. His student further developed a 
kind of theories of imprecise reasoning called 
Dempster/Shafer Evidence Theory, which is involved 
in artificial intelligence, initially being applied in 
expert system, having a capability of processing 
uncertain information. As a kind of uncertainty 
reasoning method, Evidence Theory is characterized 
with satisfactions of weak requirements than what 
Bayes probability theory requires and capabilities 
that express directly “uncertainties” and “unknown” 
[10-12]. 

The theory extends the concept of probability 
theory based on probability. Events in probability 
theory are expanded into propositions. Sets of events 
are expanded into sets of propositions, while a 
proposal of concepts of basic probability assignment, 
belief function and plausibility function is given and 
a corresponding relation between propositions and 
sets also is established, thus the uncertainties of 
issues are translated into the uncertainties of sets. 

Definition 1: let H be a set of assumptions, in this 
collection, assuming all elements are mutually 
independent and complete. The set of all subsets of H 
sign as  ,   is also known as the frame of 
discernment. If the H has n hypothesis, then  has  
2n subsets, where   is the empty set. The 

emergence of evidence can support some subsets in a 
certain extent .Therefore, for each of the evidence, 
there is a basic probability assignment function M 
[5]. M is a mapping from   to ]1,0[ , also satisfy: 
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where ( )M A  indicate the basic probability number 

of A, 0 ( ) 1M A  . 

Definition 2: The definition of trust function Bel 
as follows: 
 





AB

ABMBBel ),()(  
(2) 

 
Definition 3: The definition of the likelihood 

function PL as follows: 
 

( ) 1 ( ) ( ),
A B

Pl A Bel A M B A


   
 Φ
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Because ( )Bel A  is support for the A , so the 

value of the likelihood function 1 ( )Bel A  is 

expressed no doubt degree of A, namely, the 
estimation of A trust value. [ ( ), ( )]Bel A PL A  is called 

the confidence interval of A . 
In fact, in the arguments obtained about 

proposition A, a part of it is to support proposition A, 
referred as supporting evidence. Another part is 
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against the proposition A, which is called the rejected 
evidence. In addition, there is an evidence that 
neither obvious support nor obvious against A. The 3 
types of evidence and the concept of uncertainty 
measurement is shown in Fig. 2, the total length of 
interval is 1. 
 

 
 

Fig. 2. The relationship between )(ABel  and )(APl . 

 
In practical problems, it often appears a situation that 
there are several evidences to support a hypothesis or 
its negation. At this moment, it needs to calculate the 
value of M and the Bel under the combined evidence; 
the structural rules are as follows: 
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The action of coefficient K is to make the sum of the 
new M to be 1. If 0K  , then M is a basic 

probability assignment function. If 0K  , then 
there are no M, namely, M1 and M2 contradict [8-12]. 

 
 

2.2. Data Association Method 
 
D-S evidence reasoning method is based on the 

detection of independent sensors. In many practical 
applications, although the probability assignment 
function of each sensor is independent, but their 
information related to a certain. This information is 
not reflected in the traditional evidence reasoning, 
which does not make full use of multi-source 
information [13]. The establishment of data 
association method between the sensors will make 
full use of the related information, in order to 
improve the system's target recognition probability. 

The physical or logical system design makes the 
output of multi-source sensors exist a certain 
relationship, which is mainly manifested in the time 
domain specific synchronous or asynchronous logic, 
may also display to spatial data particular relevance, 
especially in the detection system of multi-source 
heterogeneous sensors, the characteristics of the 
same target association is determined by the physical 
properties of the heterogeneous sensor. This 
relationship can be obtained through theoretical 
derivation, but also through the pre-simulation or test 
[14]. 

Now illustrate as below. Suppose there are two 
kinds of detector to detect a target at the same time. 
One is a kind of radar detect mode, the other is a kind 
of infrared detection method. The objective itself has 
radar reflection characteristics and infrared reflection 
characteristics at the same time. In this case, the two 
detection methods have objective information 
association [15]. The association performance has 
two aspects. First, two kinds of echo signal are 
synchronization on time. When the target appeared 
within the detection range, two types of signals will 
exist at the same time. Second, with the approach of 
target distance, both the output of the sensor showed 
increasing trend. And the change has a certain 
functional relation between each other. This function 
can be obtained by calculation or test in advance. 
When the compound detection system worked in 
practical, the radar and infrared detector detected 
targets signal at the same time. The two signals also 
have certain function relation. In this case, we can 
build a similarity function. Through the contrast of 
the actual detecting function relationship and 
function relationship of the theory, the target 
detection probability is higher if comparisons 
between them are similar. If the inconsistency 
between them is very big, this shows that the 
probability which the target’s authenticity is small. In 
practice, we can design a relational index. When the 
similarity between the actual function relations and 
the theory function is greater than the similarity 
index, we could think the target detected is the real. 
If the similarity is less than the index, so we think the 
target that detected is not true.  

The above method can use the following 
mathematical expressions. Set a detection system for 
T with P sensors, the detection probability 

assignment of each sensor to target is im ,  

q +1 (q +1 ≤ p) sensors exist pairwise independent 
association (not considering the multiple sensor 
related),which can be described as the function if , 

when the system is operating, the actual associate 

function ,
if  can be obtained through analyzing and 

processing the multi-source data, and the associate 
degree of i  can be drawn through comparative 

analysis of the ,
if and if , for certain i  threshold, 

we can establish probability assignment function 
given to this association degree values appear goals 

0
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Nonsupport 
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determine the probability i . Since the majority of 

relationship can be determined by simulation or 
experiment, so the i  can be based on the actual test. 

The selection of 
i  can be determined according to 

the method of calculation and project test, generally 

speaking, the identification probability correlation 
value threshold should make the target to determine 
the probability of not less than the corresponding 
single sensor is given [16-18]. 

 
 

 
 

Fig. 3. The block diagram for data association method. 
 
 

The occurrence probability of the actual 
correlation function ,

if  is directly affected by the two 

assignment probability which produced the 
associated evidence, only when the two associated 
evidence showed with certain probability, the actual 
correlation function ,

if  would appear with a certain 

probability. So this paper presents a theory of 
approximate value method: 

Set )1(XP  and )2(XP  respectively as the target 

recognition probability for the occurrence of two 
independent sensors evidence, let )1(AXP  and 

)2(AXP  for the occurrence probability of the two 

sensor evidence and the related evidence. 
According to conditional probability formula: 

 
)1)/P(X1P(AX  )1X|P(A   (6) 

 
)2)/P(X2P(AX )2X|P(A   (7) 

 
And then, 

 
))/P(XX|P(A ))/P(XX|P(A P(A)    2211i β  

1 2 2 1 1 2=[P(A|X )P(X ) P(A|X )P(X )]/P(X ) P(X )  
(8) 

 
Similarly, let 
 

λ )2X|P(A)1X|P(A  . 
The formula turns to 

 
     )2P(X )1)]/P(X1P(X)2[P(X i λβ  (9) 

 
The   can get from texts and engineering 

practices. 
According to the argument discussed above, as 

each sensor has independent probability assignment 
function, and the pairwise independence sensors are 
associated, so i  can be used to determine the 

independent evidence, as the basis of D-S evidence 
reasoning. In this way, the system T can obtain p+q 
determinant evidence by p sensors. And in practice, 
this association evidence has important reference 
value than a single bit of evidence, which greatly 
improves the efficiency of the use of multi-source 
data [19]. 

 
 

2.3. Analysis on Comprehensive Method  
of Data Association and Evidence 
Reasoning 

 
Data association and evidential reasoning are two 

different data fusion methods. In a detection system, 
how to combine the two methods to improve the 
detection performance of the system is a necessary 
problem. When carries on the combination of data 
fusion method, first of all, the combined of method 
must be satisfy the conditions of each data fusion 
method. Second, the method combining with should 
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not reduce the original data fusion method 
conclusion’s validity. Through the above analysis, 
the data association method’s most direct application 
is to improve the detection probability of a single 
sensor [20-21], so that we can combine the 
correlation information and evidence reasoning to 
end up with a more accurate system output.  

Since under the assumption that each sensor has 
an independent probability assignment function, and 
the pairwise independence sensors are associated , so 
the q related decision evidence obtained by the 
system T can be directly synthesized through the 
laws of D - S evidence reasoning method. Due to 
associated determinant evidence i  is a fusion 

information which is derived from the sensor output 
information of system T , the i are independent with 

each other, but the original sensor outputs 
information is not independent, so the 

i  cannot be 

directly synthesized with the original sensor criterion 
of mi by D - S evidence reasoning rules, it must be 
separately synthesized in accordance with the laws of 
D - S evidence reasoning . Synthesis methods of 

i  

equivalent to synthesis method [22]. 
It needs to be stressed the point that, in a multi-

source compound detection system, the correlation 
between each sensor data is often very complicated. 
But according to different detection environment and 
target, specific detection systems tend to have some 
very obvious significant correlation. These 
significant associations are often have bigger 
influence on the detection judgment and performance 
of the whole system [23]. When making a 
combination of data correlation and evidential 
reasoning, it should be consider the impact of these 
factors associated as far as possible. In order to 
ensure the validity and reliability of information 
fusion, it can not be considered for some relationship 
that judgment is not clear.  

 
 

4. Algorithm Design 
 

Let H be a set of assumptions, in this collection, 
hypotheses elements are mutually independent and 
complete. All the collection of subsets of H is 
marked  . If H has n hypothesis, then  has 2n 
subsets. 

Set H has p supportive evidence, for each of the 
evidence, there is a basic probability assignment 
function M. M is a mapping from  to [0,1], also 
satisfied: 
 












A

AMAM

M

1)(0,1)(

0)(
 (10) 

 
 

 
 

Fig. 4. Data association and D - S evidence  
reasoning algorithm. 

 
 

Set up that q+1 sensor existing pair wise 
independent association. This can be described as the 
function if . In the system practical work, the actual 

associate function obtained is '
if , and the correlation 

threshold between '
if and 

if  is i . According to 

formula (10), probability assignment type calculated 
the correlation threshold value target; the basic 
probability assignment function is F (B). F and M 
also is a mapping from  to [0, 1], and satisfy the D-
S evidence reasoning conditions, it can be calculated 
according to the type synthesis of evidence 
combination of M (A) and F (B). 
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When M (A) and F (B) are obtained, the system 
received the reasoning result of two combined 
evidence. At this time, it can be calculate and merge 
the two reasoning results according to the conditional 
probability. It also can follow the D-S evidence 
reasoning results to conduct an approximate 
synthesis under the combined evidence reasoning. 
Although there is a certain extent between the two 
inference results, a series of constraints existed when 

i  values, the authenticity of the practical 

computation does not affect the results. 
 
 
4. Test Result and Analysis 
 

In order to inspect the fusion effect of target 
recognition in D--S evidence reasoning method based 
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on data association, the system has been carried on 
the experimental calculation and comparison. 

Let the target recognition framework 

as },,{ 321 ooo , 321 ,, ooo are three targets. The 

system uses 4 kinds of sensors, the basic probability 
assignment of a sampling period corresponding as 
shown in Table 1, in which   indicates the basic 
probability assignment of uncertain proposition. 
There is a correlation between the two sets of 

corresponding sensor 321 ,, mmm  and 4m .  

 
 

Table 1. The basic probability assignment  
of 4 sensors. 

 
Target Recognition O1 O2 O3   

1m
 

0.3 0.25 0.2 0.25 

2m
 

0.2 0.25 0.15 0.4 

3m
 

0.25 0.15 0.2 0.4 

4m
 

0.25 0.2 0.2 0.35 

 
 

 ’s values can be obtained by simulation or 

experiment. As a kind of engineering approximate 
application, the ’s values associated with system 

design. But as the system design is fixed,  ’s values 

are relatively stable. This value we can get through a 
lot of experiments and statistics.  

To calculate the correlation values  of 
i  under 

given condition, we chose 4 kinds sensors to analyze 
its state, Table 2 is value   of 

i  on given the 

correlation values appear. We can see from Table 2, 
the influence of correlation information is different 
for the different target judgment. This is because the 
associated information contained the target 
information effect. For example, radar and an 
infrared detector were linked to air target detection. 
But their correlation information is difference from 
the metal target and the non-metallic targets. The 
radar detector is more sensitive on metal targets, and 
for the high temperature objects, the infrared 
detectors can be more sensitive. So, when making 
 ’s value test, we must be to test all the goals, so 

that we can get more real and comprehensive system 
information. At the same time, in the correlation 
analysis of the various sensors and the different 
targeted features, we should choose the most 
effective correlation information, and this will 
greatly improve the performance of detection system.  

12 and 34  are target recognition correlation values 

on
1O , 

2O  and 
3O  under )4,3,2,1( ii  when given 

the correlation values appear. To gain basic 
probability assignment of 4 kinds of evidence 
combination without considering the correlation 

information, we use 321 ,, mmm  and 4m  to 

combination and form basic probability 
assignment ),,( 123412312 mmm , it can be gain by 

Table 3. 
 

 
Table 2. The value   of 

i  on given the correlation 

values appear. 
 

Target 
Recognition 

O1 O2 O3 

12
 

0.04  0.035  0.023 

34
 

0.038  0.02  0.03  

 
 
Table 3. Basic probability assignment of 4 kinds of 

evidence combination without considering the 
correlation information. 

 
Target 
Recognition 

O1 O2 O3   

12m
 

0.33 0.32 0.21 0.14 

123m
 

0.36 0.28 0.22 0.14 

1234m
 

0.40 0.29 0.24 0.07 

 
 

That can be seen from Table 3, with the increase 
of sensors numbers, the reliability of D - S evidence 
reasoning synthesis result became higher. This shows 
advantages of multi-source detecting, and it also 
suggests that D - S evidence reasoning method is 
very applicability for multiple source detection 
system. So, when we are in the data associated, D - S 
evidence reasoning method is comminuted. In this 
way detection information can be more efficiently 
used, and it improve the system detection 
performance as a whole.  

According to the formula (9), we can calculate 
the correlation information detection probability of 
the target. The calculation has a certain degree of 
engineering approximation. But this method 
simplifies the complicated calculation, and the 
calculation results can be test. We can see from the 
results, the correlation information and the 
information that output by sensor itself can be judge 
the target independent.  

By calculating, the target in the presence of a 
given correlation values to determine the probability 
of i , such as Table 4. 

 
 

Table 4. Target discrimination probability of 
i . 

 
Target 
Recognition 

O1 O2 O3   

1β
 

0.33 0.28 0.27 0.12 

2β
 

0.30 0.23 0.3 0.17 
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The 1 and 2  in Table 4 are two independent 

correlation information. One is extracted from 1m  

and 2m , another is extracted from 3m  and 4m . The 

link information gives the target new detection 
probability. Due to the 1 and 2  are independent of 

each other, so they meet the synthesis conditions of 
D - S evidence reasoning. They can continue to 
synthesis by D - S evidence reasoning method. We 
can calculate their probability combination 
distribution by combining 

1 and
2  base on D-S 

evidence reasoning method, 12  denotes its 

probability distribution, such as Table 5. 
 
 

Table 5. The probability distribution. 
 

Target 
Recognition 

O1 O2 O3   

12β
 

0.37 0.27 0.32 0.04 

 
 

Keeping on combination 12 and 1234m based on 

D-S evidence reasoning method, we gain their final 
probability distribution, such as table 6. Because of 

1234m  and 12  are not independent, the above 

method is also a kind of engineering approximation. 
In practical application, it also can not synthesis on  
D-S evidence reasoning. It can be Comparison and 
analysis D-S evidence reasoning for sensor detection 
results and the detection results of the correlation 
information. In this way, it often can get more 
accurate detection information. At the same time, we 
also can through this method analyses the various 
environmental interference and the false targets.  
 
 

Table 6. The final probability distribution. 
 

Target 
Recognition 

O1 O2 O3   

Final Result 0.4628 0.2652 0.2652 0.0068 

 
 

According to above data analysis, D-S evidence 
reasoning method based on data association has been 
more greatly improved than reasoning method of D-S 
evidence alone. In the D-S evidence reasoning 
method based on data association, by the introduction 
of relevant information, the original target detection 
probability is modified. The original goal of strong 
correlation detection probability was enhanced (0.40 
to 0.4628; 0.24 to 0.2652), instead the original target 
correlation detection probability is partly weaken 
(0.29 to 0.2652); but the detecting system overall 
uncertainty increases from 0.07 to 0.0068, the 
reliability of the system has been improved 
obviously. 

It can be seen from the whole experiment process, 
the D - S evidence reasoning method that based on 
the data association has two cores. First, it is how to 
get the correlation information from multi-source 
sensor data. Second, it is how to make full use of the 
correlation information, to form a correct judgment 
for the target. The method mainly through the 
application of the correlation function to get the 
target detection probability from the correlation 
information. And this method solves the problem of 
the extraction and application for the correlation 
information. At the same time, the method 
effectively combines the D - S evidence reasoning 
method, and greatly improves the overall detection 
performance of detection system.  

 
 

5. Conclusion  
 

Evidence reasoning as an uncertainty reasoning 
method, can satisfy more than Bayesian probability 
theory in the weak conditions, it has an ability direct 
expression "not sure" and "not know" , which makes 
the evidence reasoning widely used in target 
recognition. At the same time, the synthesis of 
evidence reasoning rule can be convenient for multi-
source information fusion processing detection 
system. It greatly improves the detection 
performance of multiple source detection system. 
Information association as the objective existence of 
multi-source detecting system is often ignored by the 
system designer. In important target detection and 
recognition system, information correlation is the 
fundamental reason that often decided the system 
judgment. So, at the beginning of the system design 
it should be analyzed the information correlation 
from an overall point of view. 

Compared with the traditional D--S evidence 
reasoning method we can see that the accuracy of the 
Multi-sensor Detection System of target 
identification is improved, and the uncertainty of the 
system is greatly reduced. In a practical multi-source 
detecting system, the correlation information is 
inevitable. Single sensor information is often partial. 
Especially the detection system of multi-source 
heterogeneous, different detection system formed 
complementary advantages, it greatly improves the 
performance of detection system. So the effective 
utilization of information between different detection 
system correlation has great significance. For target 
recognition and environmental interference is the 
eternal theme in all of the detection system, so the 
detection system of target correlation detection often 
are suitable for all kinds of interference environment. 

By flexibly using this method, it can also solve 
the anti-interference problem of particular 
environment targeted. How to effectively use 
multiple sensor information to detect system needs 
further research and exploration. This paper provides 
an approximate approach for engineering processing 
and a train of thought for correlating information 
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between sensors that is a complex issue associated 
with designing the system structure in practice. 
 
 

References 
 

[1]. He You, Wang Guo-Hong, Lu Da-Xin, etc. Multi-
sensor information fusion and application technology, 
Publishing House of Electronics Industry, Beijing, 
2000. 

[2]. J. Kittler, M. Hatef, R. P. W. Duin, J. A. M. J. Matas, 
On combining classifiers, IEEE Transactions on 
Pattern Analysis and Machine Intelligence, Vol. 20, 
Issue 3, 1998, pp. 226-239. 

[3]. Duan Xin-Sheng, Evidence theory and decision, The 
Chinese People's University Press, Beijing, 1993. 

[4]. Mahler R. P. S., Combining Ambiguous Evidence 
with Respect to Ambiguous a Priori Knowledge 
Boolean Logic, IEEE Tarans on Systems, Man and 
Cybern, Part A: Systems and Humans, Vol. 26,  
Issue 1, 1996, pp. 28-40. 

[5]. T. Windeatt, Diversity measures for multiple classifier 
system analysis and design, Information Fusion,  
Issue 6, 2005, pp. 21-36. 

[6]. Zhou Bing-Yu, Lu Ye, Li Zhuang, Wu Hai-Ning,  
D-S Evidence theory method in the application of 
target recognition, Photoelectric Technology 
Application, Vol. 22, Issue 5, 2007, pp. 67-70. 

[7]. Sohrabi K., Gao J., Ailawadhi V., Protocols for self-
organization of a wireless sensor network, IEEE 
Personal Communications Magazine, Vol. 7, Issue 5, 
2003, pp. 16-17. 

[8]. Liao Chongda, Gao Gui-Ming, D--S Evidence theory 
in the application of radar target recognition, Radar 
and Against, Vol. 3, Issue 3, 2008, pp. 32-34. 

[9]. Fu Yan-Jun, Sun Kai-Feng, Shi Chao, D-S Evidence 
theory and its application in target recognition, Air 
Force Engineering University Journal, Vol. 9,  
Issue 4, 2008, pp. 50-52. 

[10]. Xu Jun-Yan, D-S evidence theory of information 
fusion method application in target recognition, 
Journal of Bomb Arrow and Guidance, Vol. 25,  
Issue 3, 2005, pp. 84-87. 

[11]. Bogler P. L., Chafer-Dempster reasoning with 
application to multisensor target identification 
Systems, IEEE Trans Syst, Man, Cybern, SMC, 17, 6, 
1987, pp. 968-977. 

[12]. Yefang Gao, Layuan Li, Xi Yan, Ultra-wideband 
sensor network application research on cross layer 
optimization model, Computer Engineering and 
Applications, Vol. 43, Issue 27, 2007, pp. 13-17. 

[13]. Intanagonwiwat C., Govindan R., Estrin D., et al., 
Directed Diffusion for Wireless Sensor Networking, 
IEEE/ACM Transactions on Networking, Vol. 11, 
Issue 1, 2003, pp. 2-15. 

[14]. Peot M. A., Shachter R. D., Fusion and propagation 
with multiple observations in belief networks, 
Artificial Intelligence, Issue 48, 1991, pp. 299-318. 

[15]. Henrion M., Propagating Uncertainty in Bayesian 
Networks by Probabilistic Logic Sampling, in 
Uncertainty in Artificial Intelligence, 2, 1998,  
pp. 149-164. 

[16]. Shafer G. A. Marthematical theory of evidenced, 
Princeton University Press, Princeton, 1976. 

[17]. Tessem B., Approximations for Efficient Computation 
in the Theory of Evidence, Artificial Intelligence,  
Vol. 61, Issue 2, 1993, pp. 315-329. 

[18]. David L., Hall, James, Llinas, Handbook of 
multisensor fusion, CRC Press, New York, Issue 2, 
2001, pp. 145-168. 

[19]. G. Brown, J. Wyatt, R. Harris, X. Yao, Diversity 
creation methods: a survey and categorization, 
Information Fusion, Issue 6, 2005, pp. 5-20. 

[20]. Liu Tong-Ming Fuzzy reasoning based on evidence 
theory of multisensor information fusion target 
recognition in the sea, Pattern Recognition and 
Artificial Intelligence, Vol. 12, Issue1, 1999, pp. 25-
31. 

[21]. G. F. Cooper , E. Herskovits, A Bayesian method for 
the induction of probabilistic networks from data, 
Machine Learning, Issue 9, 1992, pp. 309-347. 

[22]. Dagum P., Luby M. An optimal approximation 
algorithm for Bayesian inference, Artificial 
Intelligence, Vol. 93, Issue 1-2, 1997, pp. 1-27. 

[23]. Lodewijk Van Hoesel, Tim Nieberg, Paul J. M. 
Havinga, Prolonging the life time of wireless sensor 
networks by cross-layer interaction, IEEE Wireless 
Communications, Vol. 12, 2007, pp. 255-270. 

 

___________________ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2013 Copyright ©, International Frequency Sensor Association (IFSA). All rights reserved. 
(http://www.sensorsportal.com) 
 


