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Assets are an essential part of an enterprise’s production and an indispensable economic entity for production and operation.)e
valuation of assets is one such area that has received significant attention in recent years. However, there exist numerous issues
from various perspectives. )ese issues require us to study and explore them further. )is article discusses the role of Internet of
)ings (IoT) and data envelopment methods to improve and develop asset evaluation. Based on the concept of asset evaluation,
this paper designs an asset evaluation framework using the IoT. )is framework can provide an all-weather and no-delay
preparation basis for the asset appraisal work.Moreover, this paper uses data envelopment and particle swarm optimization (PSO)
algorithm to clean and reclassify asset data. )e objective of this algorithm is to solve the nonlinear function optimization
problems associated with asset value evaluation. Finally, we verify the effectiveness and practicability of the model by comparing
experimental simulation and manual evaluation.

1. Introduction

In the context of the rapid development of contemporary
science and technology in microeconomic activities
worldwide, intangible assets show much more vitality than
tangible assets [1]. )e amount of intangible assets generally
reflects the scientific and technological capabilities and in-
tellectual and cultural capabilities possessed by these assets’
owners. Intangible assets are an essential part of an enter-
prise and indispensable in its production and operation
[2, 3]. )e country’s long-term asset management practices
under the conditions of a market economy provide a basis
for evaluating intangible assets. )e existing economic
knowledge and mathematical methods provide a means to
establish an evaluation system that can offer intangible as-
sets’ value [4, 5]. With the continuous deepening of reform
and opening up and the rapid development of the socialist
market economy, intangible assets and their assessment
issues have attracted significant attention from relevant state

departments. Especially, in the recent period, articles calling
for attention and strengthening intangible assets’ assessment
are not uncommon [6–8]. )rough the development of
intangible assets’ evaluation, the role, status, and value of
intangible assets will be recognized and valued by the society.
However, this work still has many problems in many aspects
[9].

With the advent of globalization and the era of
knowledge economy, the profoundly changing domestic and
international environment on the one hand provides ex-
tensive development space for the asset appraisal industry,
but also brings a lot of new problems to the healthy de-
velopment of asset appraisal industry. )e evaluation
business has begun to transform from traditional business to
emerging business [10]. )e types and scope of evaluation
have gradually expanded, and the market’s requirements for
evaluation and quality have become higher and higher
[11, 12]. However, many asset appraisal agencies still adopt
the old business philosophy, blindly pursue economic
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benefits, and neglect the control of appraisal risks [13].
Frederick M. Babcock pointed out that it is necessary to
determine which evaluation method to choose based on its
purpose and the specific asset status [14]. It is necessary to
define the purpose of the evaluation before starting the
evaluation work. Jaffe and Lush pointed out that a correct
understanding of the meaning of value in economic theory
can help improve the quality of evaluation results [15]. With
the further development of measurement technology and
measurement tools, evaluators’ evaluation results will be
more accurate [16]. )e cornerstone of asset appraisal re-
search is the theoretical basis of appraisal. )e research on
appraisal theoretical basis mainly discusses the problem of
value concept and the relationship between appraisal theory
and economic theory [17].

)e significance of asset evaluation is not to know how
much a company’s asset brand is worth, but to help com-
panies find the advantages and weaknesses of brand equity,
to achieve the benefits of further enhancing brand equity.
With the continuous deepening of reform and opening up
and the rapid development of the socialist market economy,
intangible assets and their assessment issues have attracted
significant attention from relevant state departments [18].
)e studies mentioned above have many problems and
challenges that need to be addressed. )ese issues require us
to study and explore them in practice. )is article discusses
the use of Internet of )ings (IoT) technology, data en-
velopment methods, and particle swarm optimization (PSO)
algorithm to further improve and develop asset evaluation
methods to carry out related work on asset evaluation [19].
Data envelopment and PSO algorithm ensure the cleaning
and reclassification of asset data. On the other hand, IoT
provides the adaptation of the latest technological trends
used for asset evaluation within the manufacturing industry.

)e rest of this paper is organized as follows. In Section 2,
we will give an overview of related technologies, i.e., asset
evaluation and Internet of )ings. In Section 3, we will in-
troduce the asset evaluation data analysis based on data
envelopment and particle swarm. In Section 4, we will per-
form the performance and simulation tests of the model built
in Section 3. Finally, we summarize and discuss the methods
of this paper and give future research directions in Section 5.

2. Related Work

In this section, first we provide a brief overview and the latest
technological trends in IoT followed by the existing studies
for asset evaluation.

2.1. Internet of +ings Technology. )e productive social
forces are constantly developing, and the subsequent de-
mands for various intelligent applications are also being
affected by this development. In an environment where
multiple technologies collide and blend, the IoT with the
goal of “intelligence” has begun to emerge [20]. )e IoT’s
communication range can cover the world, and data can be
exchanged between real objects, and all data sent by real
objects can be reflected in real time through legal means [21].

IoT’s perception layer is like the nerve endings of the human
body’s sensory organs, which can connect data in the in-
formation space with those in the physical space [22]. )e
perception layer can obtain the environmental information
for various applications, e.g., the manufacturing industry.
)e information obtained through the built-in special
equipment processing responds according to the agreed
procedure and transmits the reaction result to the trans-
mission layer through a special channel [23]. )e collection
devices in the perception layer are called perception devices
or perception nodes. Standard devices such as RFID, two-
dimensional codes, sensor nodes, and smart terminals can be
embedded into mobile communication terminals [24]. From
the above description of IoT, in a narrow sense, the auto-
matic identification function and intelligent operation of the
IoT are smart networks that are connected based on objects
and people.)e IoTuses numbers and networks to represent
all things, achieves the transmission between people and the
transmission in objects, and finally integrates the data
transmitted between them.

2.2. Asset Valuation. Asset appraisal method is the general
term for a series of technical means implemented by ap-
praisers in the asset appraisal business for the purpose of
assessing and estimating the assets’ value. At present, the
three basic evaluation methods commonly used in the world
are the cost method, the market method, and the income
method [25]. )ey apply the technical methods in financial
management, accounting, engineering technology, statistics,
and other disciplines in accordance with the inherent re-
quirements of asset evaluation to the practice of asset
evaluation.)ey are the three major components of the asset
evaluation method system [26]. )ese three basic methods
are actually to judge the value of assets from different time
points. Based on the value at different time points, the
current value of the assessed object is obtained after analysis
and calculation. )e schematic diagram of asset evaluation
methods and characteristics is shown in Figure 1.

From the perspective of asset appraisal, value and price
belong to two different conceptual categories. Value belongs
to the category of exchange value [27]. It reflects the
monetary relationship between the goods and services to be
exchanged and their buyers and sellers. It is the estimate of
the value of goods and services in a specific time by pro-
fessional appraisers based on a specific value definition. Price
refers to the amount of currency actually paid or received by
the buyer and seller for the goods or services traded in a
specific transaction [28]. )e result of asset appraisal is a
reflection of the value of the appraised object, not the actual
transaction price of the appraised object.

3. Asset EvaluationData Analysis Based onData
Envelopment and Particle Swarm

)is article uses the IoT, PSO, and data envelopment
methods to improve and develop asset evaluation plans.
Since the PSO was proposed, it has received a lot of at-
tention. Numerous research results related to PSO have
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appeared constantly [29, 30]. )e PSO’s application field has
gradually expanded from the initial function optimization to
a broader area, which has promoted this algorithm. PSO is
mainly used in the following aspects. Function optimization
is the earliest and most common application field of PSO. It
applies the technical methods in financial management,
accounting, engineering technology, statistics, and other
disciplines according to the inherent requirements of asset
evaluation to the practice of asset evaluation. )ey are the
three major components of the asset evaluation method
system. )ese three primary methods are actually to judge
the value of assets from different time points. Based on the
value at different time points, the assessed object’s current
value is obtained after analysis and calculation.

Based on existing research, it is found that, in some
common function optimization problems, including some
typical nonlinear function optimization problems, PSO has
shown outstanding performance. According to bionics, PSO
adopts a predator strategy. )e particle of PSO is analogous
to a flock of birds, and each particle is an individual among
them [31, 32]. During the foraging process, individual birds
constantly adjust their foraging process based on their own
experience and other birds’ behavior, that is, adjusting the
individual bird’s speed and position in the foraging process
(optimization). In this process, the individual bird’s indi-
vidual optimal solution can be obtained, but the bird group’s
optimal solution, that is, the optimal global solution, can be
obtained. For the optimal solution, the following equation is
used:

vij(t + 1) � vij(t) + c1r1(t) pij(t) − xij(t) 

+ c2r2(t) pgj(t) − xij(t) ,

mij(t + 1) � mij(t) + vij(t + 1).

⎧⎪⎪⎪⎨

⎪⎪⎪⎩

(1)

PSO is used to optimize the combined algorithm to
search for the minimum value more accurately [33, 34], as
shown in the following equation:

hj �


s
r�1 uryrj0


m
i�1 vixij0

. (2)

)e use of PSO greatly reduces the computational
complexity, makes the adjustment of the inertia weight of
the wavelet basis function more rapid, and avoids being
trapped locally. In this algorithm, the selection of individual
position vector elements is the key to optimize the algorithm
combined with the wavelet and neural network.

)e wavelet analysis of the expansion parameters,
translation parameters, and the combination of weights
between the layers in the neural network model are used as
the position vector of the particle swarm, which has good
results [35, 36]. At the same time, the particle fitness
function can select the error function of the wavelet neural
network, as shown in the following equation:

max hj0 �


s
r�1 uryrj0


m
i�1 vixij0

. (3)

)e algorithm will perform a random initialization at the
very beginning, and the initial position of the particles often
affects the quality of the result and, sometimes, directly
determines the accuracy of the final result of the algorithm,
as shown in the following equation:

max hj0 � t 
s

r�1
uryrj0 � 

s

r�1
μryrj0,

st.



m

i�1
wixij − 

s

r−1
μryrj≥ 0 (j � 1, ..., n),



m

i�1
wixij0 � 1,

wi ≥ 0(i � 1, ..., m),

μr ≥ 0(r � 1, ..., s).

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

(4)

In PSO, the shared information contains the best in-
formation of the entire population. All particles update their
next position based on their own experience and the best
information of the entire population. Generally, they try
their best to the current global optimal direction found in the
group runs, as shown in the following equation:

Asset valuation

Tangible assets

Market law Comparable assets
and trading

activities

Active open
market

Income approach

Future income

Cost method

Asset is still in use

Asset income
support investment

Expected discount
rate

Figure 1: Schematic diagram of asset evaluation methods and characteristics.
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min θ,

st.



n

j�1
λjxij ≤ θxij(i � 1, ..., m),



n

j�1
λjyij ≥yrj0(r � 1, ..., m),

λj ≥ 0(j � 1, ..., n).

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎩

(5)

When solving some complex functions such as multi-
modality, the algorithm often falls into a local optimal so-
lution, and it is difficult to escape this area, causing particles
to stagnate in this area and appear premature, and the ac-
curacy cannot meet the expected requirements. It can be
depicted using the following equation:

st.


s
r�1 uryrj


m
i�1 vixij

≤ 1 (j � 1, ..., n),

vi ≥ 0(i � 1, ..., m),

ur ≥ 0(r � 1, ..., s).

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

(6)

Using equation (3), equation (2) is transformed into an
equivalent linear programming problem, as shown in the
following equation:

t �
1


m
i�1 vixij

,

wi � tvi,

μr � tur.

(7)

)e last step is to iteratively search for the optimized
value by repeating the above procedure until the best so-
lution is found by the particle swarm to meet the require-
ments, or has reached themaximum number of iterations set
by the PSO.

4. Model Simulation and Testing Process

In this section, first we analyze the efficiency of asset val-
uation in Section 4.1 followed by test results of the asset
evaluation system in Section 4.2.

4.1. Analysis of Asset Evaluation Efficiency. If the task is not
completed, it can be analyzed from different aspects such as
geographic location, task price, and member psychology.
Since there are many uncertain factors in the psychological
situation of members, it is difficult to carry out qualitative
analysis here. )erefore, this article chooses to analyze the
low task completion rate from two aspects: the spatial
matching degree between the task point and the member,
and the reasonableness of the pricing strategy. IoT can fa-
cilitate this scenario as it has the ability to bridge the gap
between spatial matching degree and reasonableness of the
pricing strategy. IoTallows the data to exchange between real

objects in real time, which can be reflected in real time
through legal means. Its role for asset evaluation can be
realized through its perception layer. )is layer is like the
nerve endings of the human body’s sensory organs, which
can connect data in the information space with those in the
physical space, i.e., asset evaluation of the communicating
entities.

For asset evaluation, we make a scatter diagram of the
distribution of mission points and the distribution of
members. It can be seen from Figure 2 that tasks are
clustered in areas with high membership density. )erefore,
the spatial matching degree between the number of tasks in
each area and the number of members is high, and there will
be no overtasking and understaffed situations, that is, task
pricing and the correlation between the spatial matching
degrees is not strong. Hence, the spatial matching degree is
not the main reason for the low task completion rate. )e
wavelet analysis of the expansion parameters, translation
parameters, and the combination of weights between the
layers in the neural network model are used as the position
vector of the particle swarm, which has good results. At the
same time, the particle fitness function can select the error
function of the wavelet neural network. )e scatter diagram
of asset distribution and mission completion is shown in
Figure 2.

)e results are obtained by choosing a step size of 0.1; use
MATLAB programming to obtain 20 sets of optimized
solutions:

Z1 � −0.002Z2 − 0.0869Z3 + 1.6Z4 + 0.385Z5. (8)

)e completion of the 100 tasks extracted from the
processing data under the new evaluation scheme is shown
in Table 1.

It can be seen from Table 1 that, under the new pricing
plan, the completion rate is significantly higher than that of
the original plan. )erefore, it can be considered that the
new pricing plan is more reasonable than the original plan,
and the user acceptance is also higher. From the above, the
automatic identification function and intelligent operation
of the IoT achieve much higher completion rate. Broadly
speaking, the IoTuses numbers and networks to represent all
things, achieves not only the transmission between people
but also the transmission among objects, and finally inte-
grates the data transmitted between them.

4.2. Asset Evaluation System Test Results. )e valuation of
assets is an area that has received more attention in recent
years. However, this work still has numerous challenges
from various aspects. In order to better verify the effec-
tiveness of the asset evaluation system established in this
article, we conducted a further system performance test
process on the system.)e encryption time test results of the
asset evaluation system are shown in Figure 3.

It can be seen from Figure 3 that when the number of
plaintext bytes is less than 1 byte, the algorithm with the an-
onymity design has a smaller gap with the former. Please note
that, in this figure, the x-axis represents the number of bytes
and the y-axis represents the time in millisecond (msec). )e
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time difference is caused by the instability of the system’s
encryption time when the number of plaintext bytes is small.
Due to the increase in the number of cyclic groups participating
in the initialization algorithm, the anonymous CIBE algorithm
is at a disadvantage as a whole, but the time difference required
for encryption algorithm encryption is small, so it can be said
that the anonymous CIBE algorithm does not increase the
computational burden on the encryption time. )is algorithm
can be applied to the technical methods in financial man-
agement, accounting, engineering technology, statistics, and
other disciplines in accordance with the inherent requirements
of asset evaluation to the practice of asset evaluation. )ere are
three major components of the asset evaluation method sys-
tem. )ese three basic methods are actually to judge the value
of assets from different time points. Based on the value at
different time points, the current value of the assessed object is
obtained after analysis and calculation. Figure 4 shows the
change process of the extreme value of the asset evaluation
system in the evaluation process.

It can be seen from Figure 4 that the asset evaluation
system has shown better results and performance in the
extreme value test. )is shows that the system can effectively
carry system fluctuations under different conditions. )e

wavelet analysis of the expansion parameters, translation
parameters, and the combination of weights between the
layers in the neural network model are used as the position
vector of the particle swarm, which has good results. At the
same time, the particle fitness function can select the error
function of the wavelet neural network.

For the asset evaluation system established in this article,
we test the score distribution of the system for different
assets. )erefore, this article chooses to analyze the low task
completion rate from two aspects: the spatial matching
degree between the task point and the member, and the
reasonableness of the pricing strategy. )e distribution of
the scores of different assets at the time of evaluation is
shown in Figure 5.

It can be seen fromFigure 5 that the asset evaluation system
has shown better results and performance for the score dis-
tribution of different assets during evaluation.)e comparison
is first made based on longitudinal comparison, which uses
multiple sets of data to test how the optimized algorithm
compares with the preoptimized algorithm and whether the
similar optimized algorithms have changed, and whether the
performance is more suitable for the edge environment of the
IoT.

Table 1: Comparison of the completion rate of asset evaluation tasks.

Completed Uncompleted Completion rate (%)
New evaluation plan 74 26 74.00
Original evaluation plan 835 1042 44.49
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Figure 2: Scatter diagram of asset distribution and task completion.
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5. Conclusions

With the advent of globalization and the era of knowledge
economy, the profoundly changing domestic and interna-
tional environment, on the one hand, provides extensive

development space for the asset appraisal industry but also
brings a lot of new challenges to the healthy development of
the asset appraisal industry on the other hand. Business
evaluation has begun to transform from traditional busi-
nesses to emerging businesses due to the technological
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trends and the emergence of the Internet of )ings (IoT).
However, there are numerous challenges for effective asset
evaluation from a technology perspective. In this article, an
asset evaluation framework was designed to use the data
envelopment methods, IoT, and particle swarm optimiza-
tion (PSO) algorithm. )is framework can provide an all-
weather and no-delay preparation for asset appraisal. Data
envelopment and PSO algorithm ensure the cleaning and
reclassification of asset data. We verify the effectiveness and
reasonable practicability of the model by comparing ex-
perimental simulation andmanual evaluation. Although this
article has carried out a more in-depth study of asset
evaluation, it still has numerous gaps to be filled due to the
limitation of personal knowledge level. In the future, we will
further research asset appraisal and provide scientific advice
for the asset appraisal industry’s healthy development.

Data Availability

)e data used to support the findings of the study are
available from the corresponding author upon request.
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