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In order to solve the problems of high average power consumption, low average throughput, high average energy consumption per
unit of data, and short network life cycle in traditional multisource wireless cooperation methods, this paper proposes a
multisource wireless cooperative network designmethod based onmultiple goals. We analyze the characteristics of heterogeneous
deployment of multisource wireless cooperative networks and the energy consumption of nodes and control the energy con-
sumption of network data transmission through distributed opportunistic transmission scheduling methods according to the
analysis results. We use the optimal strategy of minimizing expected energy consumption, transform the problem of data
transmission energy consumption, establish a mathematical model, and obtain the optimal solution for minimizing expected
energy consumption. According to the optimal stop rule, the minimum expected energy consumption threshold is obtained, and
then the optimal solution is obtained on the constraint set of the multiobjective optimization problem through the multiobjective
optimization method, so as to achieve the goal of minimizing the expected energy of the network. Experimental results show that
this method prolongs the network life cycle, reduces the average power consumption of network data transmission, and improves
the average network throughput.

1. Introduction

As an important branch of wireless network, multisource
wireless cooperative network is widely used. Especially with the
use of intelligent devices, multimedia applications, and intel-
ligent devices, the demand for network data traffic has in-
creased sharply, and the energy consumption of the whole
system has reached an unprecedented level. According to
related research reports, in a typical multisource wireless co-
operative network, the energy consumption caused by the
operation of the base station accounts for more than 50% of the
entire system [1]. *erefore, how to improve energy efficiency
and reduce energy consumption is very important for multi-
source wireless cooperative networks. In this regard, many
scholars in academia have proposed diversified solutions.

At present, the research on node energy consumption of
multisource wireless cooperative network mainly focuses on
topology control strategy and energy-efficient routing
control strategy. *e former mainly studies the reduction of

the transmission energy consumption of nodes by adjusting
the wireless transmission distance between nodes under the
premise of ensuring the normal operation of the network [2].
*e latter mainly studies the selection of suitable trans-
mission distances and routes to store energy for sensor
nodes by means of node multihop transmission. *e
commonality of these two types of strategies is that when the
wireless transmission interface of the node is in the “active”
state of transmitting/receiving information, energy con-
sumption is reduced, but when the node is in the “idle” state,
there is still energy consumption, so the sensor node sleep
management strategy is put forward. Under the premise of
ensuring the normal transmission of the network, this
strategy shuts down some temporarily useless nodes, puts
them in a “sleep” state, and only activates a few nodes for
multihop transmission to save the overall energy con-
sumption of the network [3,4]. Although the above strategy
achieves the energy saving of network nodes, there is still the
problem of large energy consumption of some nodes.
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In order to effectively reduce network latency and energy
consumption, reference [5] applies Work Breakdown
Structure Number (WBSN) to the Internet of*ings. First of
all, from the perspective of network architecture, a com-
prehensive study of energy saving solutions is carried out.
Secondly, a mathematical model of the link and interruption
probability of the protocol is established. Finally, the end-to-
end delay, throughput, and energy consumption are ana-
lyzed and studied. *e simulation results show that, in
general, compared with the direct transmission mode and
existing work, this method can obtain better system per-
formance, but the average power consumption of network
data is still large after using this method; that is, the energy
consumption is large. Prashanth et al. proposed a cluster-
based method to minimize the energy consumption of
mobile nodes in wireless sensor networks. In order to reduce
the moving time of mobile nodes in wireless sensor net-
works, a node recognition algorithm to determine the op-
timal path is proposed. *e data generated by the cluster
members will be aggregated at the identified cluster head,
and the ideal path will be determined by connecting all
nodes. Experimental results show that this method can
reduce node energy consumption to a certain extent, but
there is a problem of short network life cycle, and it takes a
lot of time to determine the optimal path. Gaujal et al.
proposed a dynamic speed scaling method to minimize the
expected energy consumption of real-time tasks. *e dis-
crete-time Markov decision process method is used to
calculate the optimal online speed adjustment strategy to
minimize the energy consumption of a single processor that
performs limited or infinite multiple task sets under real-
time constraints. Experimental results show that this method
has better performance without considering job statistics,
but the average throughput is lower, and the average energy
consumption per unit data is higher.

With the rapid development of wireless network tech-
nology, saving energy consumption has become an ex-
tremely important topic in building a green wireless
network. In this context, aiming at the problems existing in
the existing methods, aiming at reducing the network energy
consumption, improving the average throughput, and re-
ducing the average power consumption, a multiobjective
optimization based design method for multisource wireless
cooperative networks is proposed.

*e research contributions of this paper include the
following:

(1) A multisource wireless cooperative network design
method based on multiple goals is proposed.

(2) *e characteristics of heterogeneous deployment of
multisource wireless cooperative networks and the
energy consumption of nodes are analyzed, and
according to the analysis results, the energy con-
sumption of network data transmission is controlled
through the distributed opportunistic transmission
scheduling method.

(3) We use the best strategy to minimize the expected
energy consumption, convert the problem of data
transmission energy consumption, establish a

mathematical model, and obtain the best solution to
minimize the expected energy consumption.

(4) According to the optimal stopping rule, the mini-
mum expected energy consumption threshold is
obtained, and then through the multiobjective op-
timization method, the optimal solution is obtained
for the constraint set of the multiobjective optimi-
zation problem, so as to achieve the purpose of
minimization.

*e remaining organizational structure of the paper is
arranged as follows. *e second section discusses the design
of minimum expected energy of multisource wireless co-
operative network, the third section discusses simulation
experiment, and the fourth section summarizes the whole
paper.

2. Multisource Wireless Cooperative Network
Expected Energy Minimization Design

2.1. Heterogeneous Deployment of Multisource Wireless Co-
operative Network. For multisource wireless cooperative
networks, energy efficiency has inevitably become a concern.
Although many strategies have been continuously proposed
to improve the power efficiency of the system, most of them
are based on homogeneous network scenarios [6]. However,
considering the increasing user rate requirements, the
structure of the multisource wireless cooperation network
has gradually shifted to a heterogeneous network archi-
tecture. Figure 1 is an example diagram of the heterogeneous
network deployment of themultisource wireless cooperation
network.

According to the different network scenarios, the opti-
mization of energy consumption in multisource wireless
cooperative networks can be divided into two aspects: the
unknown network topology and the known network to-
pology. In the former, base stations are effectively deployed
within the specified region to achieve network coverage and
reduce energy consumption [7]. If the microbase station is
deployed in the macrocell with high density without plan,
although it can provide high data rate, it will inevitably lead
to a sharp increase in energy consumption.

On this basis, under the condition that the whole net-
work structure is fixed, the performance of the multisource
wireless cooperative network and the efficiency of the base
station are improved by rational allocation of network re-
sources, so as to achieve the purpose of energy saving.

2.2. Description of Node Energy Consumption Problem.
According to the heterogeneous network layout of multisource
wireless cooperative network, the energy consumption of
multisource wireless cooperative network nodes has time-
varying characteristics. In order to meet the receiving power
requirements of the receiving terminal, it is necessary to send
data with a higher power, which will lead to the decline of
energy utilization. A reasonable way to solve this problem is to
let some nodes give up this transmission opportunity, and let all
nodes compete again, so that the link that successfully obtains
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the channel after recompetition can transmit data in a better
channel state [8]. Because different links experience different
channel state changes at different times, after further channel
detection, it is possible for links to obtain better channel state.
*erefore, the diversity of users and the diversity of channel
fluctuation can be used to optimize the network performance
[9]. On the other hand, each additional channel detection will
cause data delay, which is originally used to transmit data.
Considering this problem, an optimal stop rule is needed to
detect the channel to minimize the network energy
consumption.

Assuming that the maximum number of acceptable
channel detections in one transmission is m, the upper limit
of the time that the sending terminal can delay data
transmission is Tmax. *e calculation formula is

Tmax � k1μ + k2μ + · · · + kmμ. (1)

in which k represents the actual delay; μ represents the
external clock. *e problem studied in this paper is to de-
termine when it is best to start transmitting data within the
time range [0, Tmax].

*erefore, according to the optimal stopping theory, the
duration of energy minimization is obtained, and the stop
moment of energy minimization is set to t, and then the
duration of energy minimization is

ts � 
n

m�1
kiμ. (2)

Among them, n represents the number of links. *is
duration is the time that the scheduling strategy delays this
communication, which is defined as the scheduling delay. If
the delayed time arrives at Tmax, and the data has not been
sent yet, at this time, regardless of the channel status, the
multisource wireless cooperative network will send data at
time Tmax.

To sum up, in the process of two-continuous-channel
detection, the communication module of the sending ter-
minal can be set to idle mode or sleep mode to avoid its

continuous work. In this way, the energy consumption can
be reduced.

2.3. Distributed Opportunistic Transmission Scheduling.
*e main goal of this paper is to minimize the energy
consumption of data transmission in a multisource wireless
cooperative network. In order to achieve this goal, we use the
good timing of the channel to construct a distributed op-
portunistic transmission scheduling strategy [10]. In a
multiuser multisource wireless cooperative network, there
are n links, and mutual communication between nodes will
cause interference.*e nodes access the channel through the
carrier sense multiple access/conflict avoidance mechanism.
Figure 2 shows the minimization of multiple channels and
source wireless collaborative network system model.

Since the analysis in this paper is mainly focused on the
energy-efficient communication problem of the wireless link
in the entire multisource wireless cooperative network, the
system model only considers the impact of small-scale
fading on the communication link and assumes that the
communication channel will compete successfully for the
link. *e sending terminal must send data within the
specified time range, the delay time of the sending terminal
sending data cannot exceed the specified upper limit of time,
and the transmission rate is constant; that is, the receiving
power of the receiving terminal is fixed [11]. It is stipulated
that there is always data that can be transmitted in the
communication environment; that is, when the terminal
device decides to transmit the data, there is always data that
can be obtained. *ese data can be stored in the device’s
memory or the device can get it instantly.

2.4. Optimal Strategies for Minimizing Expected Energy
Consumption. Using E to represent the energy consumption
of data transmission in a multisource wireless cooperative
network, the optimization problem can be expressed as an
optimal stopping problem of selecting a stopping rule

Macro cell

Storage

Server

Network linkNetwork link

Figure 1: Example diagram of heterogeneous layout of multi-source wireless cooperative network.
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1≤N≤m to minimize the expected energy consumption Ej

of the network. In order to make the multisource wireless
cooperative network system model more in line with the
actual situation, it is assumed that the sending terminal
consumes a certain amount of energy during each channel
competition, which is defined as El. *erefore, the total data
transmission energy consumption E in the network is the
sum of the total energy consumed by channel detection and
the power consumption Pt of transmitting data at time t.
*en, E can be expressed as

E � 
n

m�1
ts × El − Ej  

2
− ueut × Gn. (3)

Among them, ut represents the channel detection time;
Gn represents the channel gain sequence, which represents a
random variable; ue represents the energy consumed by the
channel detection, and its value is 1 or 0. When it is 0, the
link does not participate in channel competition. When it is
1, it means that the link participates in channel competition.

According to formula (3), the optimal stopping rule can
be derived from the channel gain sequence and data
transmission energy consumption.

*e problem of data transmission energy consumption
in the multisource wireless cooperative network has been
transformed into the problem of minimizing the expected
energy consumption, and the corresponding mathematical
model has been established [12]. Before solving this problem,
it is first necessary to prove that there is an optimal solution
to the problem of minimizing expected energy consumption.
*erefore, the following propositions are given.

Proposition 1. Formula (3) has an optimal stopping rule.

Proof. *e optimal stopping rule exists when the following
two conditions are met:

S1 : E infnE > −∞,

S2 : lim infE≥E∞.
 (4)

Consider these two conditions separately below:

*e random variable Gn is independently distributed, and
its domains are all finite values. *erefore, E> −∞ is
established; that is, the E[infnE]> −∞ condition is satisfied.

When n⟶∞, E⟶∞, and the random variable Gn

is independently distributed, and the domains are all finite
values, then

lim infE � lim inf
S

Gn

t + NE  �∞. (5)

According to formula (5), it can be known that E∞ �∞,
and then liminfE≥E∞ condition is satisfied. *is proves
Proposition 1. □

2.5. Obtaining the Minimum Expected Energy Consumption
7reshold Based on the Optimal Stopping Rule.
Comprehensive analysis of node energy consumption and
expected energy consumption minimization optimization
strategy shows that after the link obtains the channel state at
any time, it must decide whether this time is the best stop
time for data transmission, and whether to stop or continue
detection depends on whether there is a better channel state
expectation in the future [13]. *e problem of limited scope
can usually be solved by backward induction from the final
stage to the initial stage. *e optimal strategy of expected
energy consumption minimization mentioned in the pre-
vious section can be deduced by comparing the sending
terminal with the threshold sequence in each stage tk and
then deciding whether to transmit data or continue detec-
tion. *e minimum energy consumption cost of detection
channel x at a specific time tk is given as follows:

Emin � min Ptj, Wi−j  + Eij. (6)

Among them, Wi−j represents the expected cost that can
be obtained by continuing channel detection. It can be seen
that formula (6) compares the expected cost from time i to
time j with the cost Ptj obtained by stopping at time t and
continuing to use the optimal stopping rule and considers
the detection energy consumption cost E required by
continuing to detect at each stage; Wi−j depends only on the
number of moments i − j to continue detection. *erefore,
the optimal stopping rule is as follows: at time j, if Ptj ≤Wi−j,
the sending terminal stops detecting and transmitting data;
otherwise, it gives up this channel transmission opportunity
and continues channel detection.

*e optimal stopping rule means that, at each moment, j
has a transmission power threshold, j � (Wi−j)/T. *e
“optimal” mentioned in this article means that if the mul-
tisource wireless cooperative network stops detection after a
certain round of channel detection, then this indicates that it
believes that it can obtain it even if it continues to detect the
channel until the maximum number of detections. *e cost
of energy consumption in multisource wireless cooperative
network is no less than the cost of data acquisition from base
station. *erefore, for multisource wireless cooperative
network, the station can obtain the minimum energy con-
sumption in the whole channel detection process, that is, the
optimal energy consumption [14].

Link 1

Link 2

Link 3

Figure 2: Multisource wireless cooperative network system model.
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*e real-time energy consumption cost of multisource
wireless cooperative network at a certain time is an objective
reflection of the channel state and detection times obtained
by channel detection, while the expected energy con-
sumption cost obtained by the next channel detection is
calculated dynamically according to the current channel
state and detection times [15].

Setting Pθ represents the maximum output transmission
power of the RF power amplifier of the transmitting ter-
minal, and Aτ represents the cumulative distribution
function of transmission power relative to Pθ. In order to
ensure that the maximum transmission delay is Tdelay, when
j � m, set A0 � Pθ × Ti. *en, the Wi−j at each stage can be
obtained by reverse induction:

Wi−j � S(m, n)W(i + τ, j + τ)dte
− jωτdτ. (7)

Among them, S represents the network survival time; ω
represents the number of cooperative nodes; d represents the
network transmission load; τ represents the density of relay
nodes.

According to the proposed model, combined with the
requirements of the optimal stopping rule, the threshold for
minimizing the expected energy consumption at each
moment is obtained:

Prt �
E(P(u, v))

Wi−j

. (8)

Among them, u represents the average energy consump-
tion of data transmission; v represents the data transmission
rate. According to the obtained energy threshold, in order to
further realize the expected energy minimization of multi-
source wireless cooperative network, according to the
threshold, the multiobjective optimization method is used to
obtain the optimal energy minimization threshold.

2.6. Realization of Network Expected Energy Minimization
Based on Multiobjective Optimization. At present, the com-
monly used optimization methods include analytical method,
numerical method, hybrid method, and intelligent optimiza-
tion algorithm. For the objective function and constraints in
the optimization mathematical model, if there is a clear
mathematical analysis expression, the final result can be ob-
tained by derivativemethod or variationalmethod according to
the necessary conditions of function extremum. Analyze the
solution, and then determine the optimal solution of the
problem according to the actual physical meaning of the
problem. *is is the simplest analytical method [16].

If the objective function or constraint conditions are more
complicated, or there is no clear mathematical analysis ex-
pression, or the existing analytical methods and means cannot
be used to obtain the optimization problem of the analytical
solution, it can be solved by the numerical solution method.

Currently, with the rapid development of computers in
this era, numerical algorithms have shown their superiority.
*e basic idea is to use a search method to go through a
series of iterations, so that the generated sequences can
gradually approach the optimal solution of the problem.

Numerical solutions often require experience or experi-
mentation. At the same time, the results also need to be
verified by actual problems to be effective [17]. *e hybrid
solution is a combination of the above two methods, such as
a type of solution represented by the gradient method, which
is often a combination of analytical and numerical algo-
rithms. If the optimization problem has particularly complex
constraints and objective functions, the above solution
method can no longer obtain the optimal solution. At this
time, a multiobjective optimization method is needed to
obtain the optimal solution.

*is paper uses a multiobjective optimization method to
convert the single objective in the network expected energy
minimization problem to multiple objectives and uses a
linear accumulation function as the evaluation function to
solve the multiobjective optimal result [18].

*e linear weighting method is to multiply a set of weight
coefficients according to the importance of M objectives and
add them as the objective function, and then the objective
function is to find the optimal solution on the set of constraints
of themultiobjective optimization problem, that is, to construct
the following multiobjective optimization problem:

Emin � 
l

i�1
ξi w · φ xi( (  + b. (9)

Among them, ζ i represents the total energy consumption
of the network; φ represents the network connectivity; xi

represents the node energy consumption balance; b repre-
sents the multiobjective optimization function.

By solving the optimal solution of the multiobjective
optimization problem, the optimal solution of the multi-
objective optimization problem in the sense of linear
weighting is obtained:

Gsc � G0 +
Emin

cs − aPn(  1 + F / F0( ( 
. (10)

Among them, G0 represents the linear weighted norm;
Pn represents the utility function of the node’s transmission
power; F0 represents the remaining energy of the node; a

represents the node’s movement overhead when the network
transmits power; cs represents the weight coefficient. *e
weight coefficient in formula (10) satisfies the following
conditions:

cs �
1, Pk(x, y) − P0(x, y)


,

0, others.

⎧⎨

⎩ (11)

Among them, Pk(x, y) represents the weighting coef-
ficient of the network energy function; P0(x, y) represents
the weighting coefficient of the energy distribution. Under
the condition that formula (11) is satisfied, the expected
energy minimization result of the multisource wireless co-
operative network is obtained.

3. Simulation Experiment

In order to verify the feasibility and effectiveness of the
multisource wireless cooperative network design method

Mobile Information Systems 5



based on multiobjective optimization, the following simu-
lation experiments are designed.

In order to avoid the singleness of the experimental
results and enhance their contrast, this study introduces the
idea of comparative experiment and obtains the comparison
results between the method and the traditional method. On
this basis, the effectiveness of the simulation results is an-
alyzed (Table 1).

3.1. Experimental Environment and Scheme

(1) Experimental hardware environment setting and
parameter setting: the simulation experiment is
carried out on a computer with Windows 10 oper-
ating system, quad-core 3.75GHz CPU, 16GB RAM,
and MATLAB 2014a is used to process the experi-
mental data. *e specific experimental parameter
settings are shown in Table 1.

(2) Experimental comparison methods: select the net-
work energy minimization method based on WBSN
(reference [5] method), cluster-based wireless sensor
network mobile node travel time minimizing energy
consumption method (reference [19] method), and a
method of minimizing expected energy consump-
tion based on dynamic speed scaling to minimize
real-time tasks (reference [20] method) as compar-
ison methods.

(3) Experimental index setting
*e average power consumption, network lifetime,
average energy consumption per unit data, and
average throughput of network data transmission are
taken as experimental indexes to verify the appli-
cation effect of different methods. Among them, the
most important evaluation indexes are average
power consumption and average throughput. An-
other key index is the average energy consumption
per unit data, which is used to measure whether the
system is efficient and energy-saving during data
transmission. *e lower the index, the higher the
energy efficiency of the system, and the lower the
energy consumption. *e unit of average energy
consumption per unit of data is joules per megabyte,
that is, watts per megabyte per second. *e calcu-
lation formula is as follows:

Pcost �
PC
THR

. (12)

*e calculation formula of average power con-
sumption is as follows:

PC �
Pnt + E


l
i�1 αiyi − Pk(x, y)

. (13)

Among them, αi represents the optimal allocation
result of active power; yi represents the energy
consumption of single data transmission.
*e average throughput is calculated as follows:

THR � 
l

j�1
αjyj(a + b). (14)

Among them, αj represents the forward link data
throughput; yj represents the reverse link data
throughput.
According to the calculation formula given, calculate
the numerical value of each experimental index and
compare the application effects of different methods.

3.2. Analysis of Experimental Results

3.2.1. Comparison of Network Life Cycle. Taking the network
life cycle as the experimental index, the different methods
are compared, and the results are shown in Table 2.

Analysis of the data in Table 2 shows that when the
number of iterations is 50, the network life cycle of the
proposed method is 16.10, the network life cycle of the
method in reference [5] is 7.25, the network life cycle of the
method in reference [19] is 7.78, and the network life cycle of
the method in reference [20] is 2.82; when the number of
iterations is 100, the network life cycle of the proposed
method is 20.99, the network life cycle of the method in
reference [5] is 10.88, the network life cycle of the method in
reference [19] is 9.28, and the lifetime of the network of the
method in reference [20] is 4.31. According to the above data
analysis results, the network life cycle of the proposed
method is significantly higher than that of the traditional
method, indicating that the method can improve the life
cycle of a multisource wireless cooperative network [21].

3.2.2. Comparison of Average Power Consumption. Take
average power consumption as the experimental index,
compare different methods, and the result is shown in
Figure 3.

Analysis of Figure 3 shows that when the number of it-
erations is from 0 to 3, the average power consumption of the
proposed method is not superior, even higher than that of the
traditional method, but since the third iteration, the proposed
method has always maintained its superiority [22]. *e av-
erage power consumption is less than 3000W, and reference
[5] method has a higher average power consumption when
the number of iterations is less than 12; although it is reduced
later, it is still higher than the proposed method [23]. *e
method of reference [19] and the method of reference [20]
have similar trends but still have a certain gap with the
proposed method. *is is because the method reduces the
average power consumption of the multisource wireless co-
operative network through the optimization strategy of ex-
pected energy consumptionminimization, thereby improving
the application effect of the method [24].

3.2.3. Comparison of Average 7roughput. Taking the av-
erage throughput as the experimental index, the different
methods are compared, and the results are shown in
Figure 4.
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Analysis of Figure 4 shows that the average throughput of
the proposed method is always higher than that of the tradi-
tional method, and its highest average throughput is close to
300bit/s, while the highest average throughput of the traditional
method is not higher than 250bit/s. *e average throughput is
at a low level when the number of iterations is less than 8 times.
*rough comparison, it can be seen that the proposed method
has significant advantages in terms of average throughput [25].

*is is because the method uses the distributed op-
portunistic transmission scheduling method to measure the

energy consumption of data transmission in the multisource
wireless cooperative network according to the results of the
node energy consumption problem description. Research
has improved the average throughput of a multisource
wireless cooperative network while ensuring that the re-
ceiving terminal’s received power is fixed.

3.2.4. Comparison of Average Energy Consumption per Unit
Data. Taking the average throughput as the experimental
index, the different methods are compared, and the results
are shown in Figure 5.
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Figure 4: Comparison of average throughput of different methods.

Table 1: Experimental parameter settings.

Parameter Value
Number of links Article 75
Link capacity 1500∼ 2000
Number of link requests generated Article 100∼ 200
Link resources between the core layer and the aggregation layer 550
Node reading 3
Service request time slot length 5min
*e number of nodes supporting the same function type 8
Number of web services generated 500
Node capacity 1000∼1500
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Figure 3: Comparison of average power consumption of different
methods.

Table 2: Comparison of network life cycles under different methods.

Iterations (time)
Network life cycle

*e proposed method *e method in [5] *e method in [19] *e method in [20]
10 15.52 4.31 6.47 1.58
20 14.88 5.12 6.77 1.63
30 16.96 6.09 7.09 2.45
40 16.37 6.13 7.15 2.74
50 16.10 7.25 7.78 2.82
60 17.93 8.62 8.13 3.19
70 18.52 8.96 8.74 3.25
80 18.58 9.97 9.14 3.95
90 19.69 10.78 9.19 4.05
100 20.99 10.88 9.28 4.31

Mobile Information Systems 7



Analysis of the results shown in Figure 5 shows that the
average energy consumption per unit data of this method is
significantly lower than that of the three traditional methods,
and this advantage will not weaken with the increase of the
number of iterations. However, the average unit energy
consumption data of traditional methods show extremely
irregular changes. *erefore, the average unit energy con-
sumption data of this method canmaintain a relatively stable
level, which proves the effectiveness of this method.

*e results show that the energy consumption of data
processing in multisource wireless cooperative network is
low under the proposed method; that is, the method ef-
fectively reduces the expected energy of multisource wireless
cooperative network and achieves the research purpose of
minimizing the expected energy.

In summary, the experimental results show that the
proposed method has obvious advantages in average energy
consumption per unit data and average throughput. It can
optimize the energy of multisource wireless cooperative
network, reduce the energy consumption, and realize the
network optimization.

4. Conclusion

With the rapid development of wireless networks and data
services, how to effectively manage network resources be-
comes more and more important. In many cases, the battery
capacity of wireless devices is limited, especially in the
noninfrastructure network composed of wireless devices,
there is no continuous power supply, and the mobility of
wireless devices reduces the opportunity of power access.

*erefore, it is of great significance to reduce the energy
consumption of wireless network, and it is also an important
topic to build a green network. Under this background, a
design method of multisource wireless cooperative network
based on multiobjective optimization is proposed, and the
main results of this method are as follows:

(1) According to the characteristics of heterogeneous
distribution of multisource wireless cooperative

network, the energy consumption of nodes is de-
scribed. According to the analysis results, the dis-
tributed opportunistic transmission scheduling
method is used to study the energy consumption of
network data transmission. *is method can im-
prove the average throughput of multisource wire-
less cooperative network.

(2) Using the optimization strategy of expected energy
consumption minimization, the problem of data
transmission energy consumption is transformed
into the problem of expected energy consumption
minimization, and the mathematical model is
established to obtain the optimal solution of ex-
pected energy consumption minimization.

(3) *e minimum expected energy consumption
threshold is obtained by the optimal stop rule, and
then the optimal solution is obtained on the con-
straint set of the multiobjective optimization prob-
lem by the multiobjective optimization method to
complete the network expected energy minimization
design.

(4) Experimental results show that the proposed method
achieves satisfactory energy-saving effect and sig-
nificantly improves the network energy efficiency,
which is of great significance to the research of
wireless network energy efficiency.

Although the design method of this study has achieved
some results, due to the limitation of research time, there are
some shortcomings in the research. *erefore, in the next
research, the design method of this study will be further
optimized to further reduce the energy consumption of
wireless networks with MIMO links.
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