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In recent years, the Internet of Things has developed rapidly in people’s lives. This brand-new technology is flooding people’s lives
and widely used in many fields, such as medical field, science and technology field, and industry and agriculture field. As a modern
technology, the Internet of Things has many characteristics of low power consumption and multifunction, and it also has the
characteristics of data-aware computing. This is the characteristic of this new product. In people’s daily life, the Internet of
Things is also closely related to people’s daily life. In the tourism industry, the Internet of Things can make the best use of
everything and give full play to its various advantages as much as possible. The Internet of Things can perceive cross-modal
tourism routes. So here, this paper summarizes various algorithms recommended by the Internet of Things for this tourist
route and works out the experimental data methods of these algorithms for cross-modal tourism route recommendation. The
proposed algorithm is verified by data simulation, compared with related algorithms. We analyze and summarize the
simulation results. At present, there is no comparative analysis of the performance of ant colony algorithm, genetic algorithm,
and its optimization algorithm in tourism route recommendation. On the basis of crawling the tourism data in the Internet,
this paper applies ant colony algorithm, genetic algorithm, max–min optimization ant colony algorithm, and hybrid ant colony
algorithm based on greedy solution to tourism route recommendation and evaluates and compares the algorithms from three
aspects: average evaluation score, optimal evaluation score, and algorithm time. Experimental results show that the max–min
optimization ant colony algorithm and the hybrid ant colony algorithm based on greedy solution can be effectively applied to
automated tourist route recommendation.

1. Introduction

Internet of Things is interwoven by different modern tech-
nologies, including wireless communication technology
and live data analysis technology, machine language learning
technology, sensor technology, and built-in embedded sys-
tem [1]. The sensors in the internal perception level of the
Internet of Things sense all kinds of information about
things around them regularly and transmit the information
in the perception level to the upper application of the Inter-
net of Things through data fusion and network transmis-
sion, thus realizing the Internet of Everything. Therefore,

the related research on the key technologies of the Internet
of Things based on perception provides a foundation for
the development of the Internet of Things [2]. At present,
all walks of life at home and abroad have increased the
research and development of technologies related to the
Internet of Things, which closely links the Internet of
Things with life and production. The main application
fields of Internet of Things include smart cities, smart
homes, intelligent transportation, intelligent environment,
and intelligent enterprises. In 2009, IBM Company put
forward the innovative concept of “Smart Earth,” that is,
“Internet plus Internet of Things = Smart Earth” Internet
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of Things detects and perceives object information
through the perception layer, which is the Internet of
Everything based on perception [3]. As a key technology
in the sensing field of Internet of Things, a wireless sensor
network is a special ad hoc network [4], which plays a very
important role in the perception of Internet of Things. It
does not need fixed network support and has the char-
acteristics of fast development and strong survivability
[5]. It can carry out remote monitoring and real-time
monitoring and can replace people to work in harsh or
special environments, such as polluted areas, where the
environment cannot be destroyed, and temporary areas,
where natural disasters occur. The main applications of
wireless sensor networks are as follows: safe construc-
tion and monitoring of various large-scale projects;
monitoring the environmental conditions of livestock
and poultry, crop irrigation, soil air changes and large-
scale surface detection, and water-saving irrigation con-
trol [6]; and marine physics research, pollution monitor-
ing, data acquisition, resource exploration, underwater
military target monitoring, positioning, tracking, and
classification. Wireless sensor networks in a variety of
applications have a common point, either through the
location information of nodes in the sensor network to
locate nodes or targets or using nodes to track moving
objects [7]. With the in-depth application of wireless
sensor networks in many fields, especially in the detec-
tion and monitoring of enemy bases in military surveil-
lance and rapid location of injured persons in natural
disasters, these applications for the need of target loca-
tion information also make wireless sensor network
node location and moving target tracking become the
key issues to be solved urgently at this stage [8]. To
sum up, the optimization of precision and energy con-
sumption of target location and tracking technology
has gradually become a research focus. Target tracking
technology has become one of the key technologies of
perception-based Internet of Things, which is widely
used in military and civilian fields [9]. For the research
of target tracking technology, the important factors to
be considered are tracking accuracy and tracking energy
consumption. At present, there are mature tracking
algorithms, and their key research directions include
prediction algorithm, tracking structure, and positioning
algorithm [10]. At present, in this paper, the ant colony
algorithm is used to study the data of cross-modal travel
route algorithm under the Internet of Things, and its
research direction is to track a single target under the
perception of the Internet of Things [11]. The algorithm
requires consistent maintenance time, and at the same
time, the initial information of all node positions is
known. It takes the staying time of the sensor network
target as the weight value and adds appropriate calcula-
tion to this weight value so as to locate and track more
reasonably [12]. The second is a tracking algorithm
based on transmission tree, which uses genetic algo-
rithm and optimization algorithm for tracking. The
algorithm uses a dynamic tree structure to track dynam-
ically, which is different from the centralized tracking

algorithm. The transmission tree is composed of nodes
near the target, and the number of nodes increases and
decreases dynamically with the movement of the target
[13], thus ensuring high-precision tracking, reducing
the energy consumption of nodes, and prolonging the
network life. In addition, a distributed dynamic cooper-
ative tracking method is proposed, which uses a Gauss-
ian mixture particle filter to estimate the target state
[14]. The algorithm uses a Kalman filter to predict lin-
ear motion and an extended Kalman filter to predict
nonlinear motion, which has high prediction accuracy
and uses dynamic cluster structure to track in real time
[15]. The algorithm has high tracking accuracy and
strong applicability. The shortcoming of this algorithm
is that it requires high computing power and storage
capacity of sensor nodes [16]. In the diversified modern
society, the practical application of multitarget tracking
needs to make scholars at home and abroad step up
the research and development of target tracking technol-
ogy in the Internet of Things and thus has achieved
many related research results. To sum up, the Internet
of Things has great application prospects. The above
algorithms are used in other fields for in-depth research,
mainly for position tracking and location research.
However, in a single algorithm, there is a large error
in recommending tourist routes, which makes it impos-
sible to achieve accurate positioning and tracking. The
cross-modal model proposed in this paper applies the
ant colony algorithm, genetic algorithm, max–min opti-
mization ant colony algorithm, and hybrid ant colony
algorithm based on greedy solution to tourist route rec-
ommendation and analyzes the average evaluation score
and the optimal evaluation score of the selected routes,
respectively. This is based on the application of the opti-
mal model in the above research algorithm, which can
greatly improve the execution efficiency of the
algorithm.

In this paper, a variety of algorithms are studied to
combine and optimize the route, and the best algorithm
is selected. The path distance error value produced by dif-
ferent tourist attractions has the least influence and can
fluctuate in a relatively stable interval value to calculate
the optimal path solution, which can greatly reduce the
efficiency of travel path selection and travel experience in
people’s daily life. In the second part of the article, the
modeling basis of tourism route algorithm is explained.
The third part explains the collection of wireless sensor
network routing protocols and related algorithms applied
to travel route planning model; the fourth part is the
experimental comparison of algorithms combined with
various mathematical models.

2. Overview of Travel Route
Algorithm Modeling

When the traditional travel path engine provides users with
search results, regardless of the background of people’s
travel, returning the same results for different trips does
not return personalized results according to people’s travel
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route selection for specific travel modes, so it is necessary to
model the route [17], mining people’s travel route selection
methods by analyzing the historical behavior of travel or
the historical browsing content of travel routes. Traveling
route modeling refers to the process of establishing the
model of data analysis and representation of the same route
from the selection of people’s travel purpose and mode and
the historical information of people’s travel behavior, such
as the selection mode of people’s travel route and the time
consumption of travel route. The main purpose is to show
the results of selecting the best path for different scenic spots
and destinations, so that people can travel quickly and effi-
ciently, and avoid the waste of time caused by people’s
own path screening [18]. In terms of travel path data model-
ing, it can be seen from the literal meaning that the estab-
lished model is based on the travel path, which is closely
related to the path distance and time consumption, so it is
sometimes called personalized modeling. The result of path
selection is not to characterize the optimal path by a literal
overview but to get people’s optimal path solution by data
mining or Internet of Things perception tracking and then
express the data obtained from the optimal path solution
in a certain data structure format, through the research data
analysis of people’s path selection for different paths to
return targeted results for screening [19]. The second is the
data calculation of the algorithm. Through data mining
and cross-modal travel path algorithm analysis under the
perception of Internet of Things, the collected time error
data of various paths are modeled to obtain the calculation
of travel path algorithm. This algorithm data calculation is
a dynamic process, because the choice of scenic spots deter-
mines the length of the path, this data is not static, and the
consumption content of different path time will also change
[20]. Therefore, the travel path algorithm model also needs
to change with the change of path time. As shown in
Figure 1, only on the basis of establishing a high-quality
travel path algorithm model can the data reliability, rigor,
and scientificity obtained from the final optimal path solu-
tion be improved to a greater extent.

Choose the corresponding interest route for travel and
plan the corresponding route. Enter the individual analysis,
and recommend some interesting routes according to per-
sonal interest points. According to the above personalized
data, the travel route of users is constructed. After in-depth
analysis of the information such as people flow and road
conditions perceived by the Internet of Things, the best
travel route for users is finally constructed.

3. Routing Protocol for Energy Acquisition in
Wireless Sensor Networks

A traditional Internet of Things routing algorithm has been
quite mature, but for the energy acquisition of wireless sen-
sor networks, routing algorithm research is not particularly
in-depth [21]. At present, there have been some research
results of routing algorithms with perceptual performance,
and the existing research is mainly planar routing algorithm
protocol. The invention relates to a routing protocol with a
special energy collection mode, which can take the data
energy collection work as a special consideration factor of
an energy-saving routing protocol. The routing algorithm
first proposes a hybrid routing metric which combines the
residual energy and energy collection rate of nodes and then
proposes a mechanism to update the information of neigh-
bor nodes. According to this mechanism, the information
of neighbor nodes is updated [22]. Nodes can choose the
optimal data down-transform sampling location autono-
mously, considering the correlation between the hybrid
routing metrics and the amount of node information in
the adjacent location area. At present, an opportunistic rout-
ing protocol specially used for the best adaptation of Internet
of Things awareness is obtained. Routing divides nodes into
groups and determines the transmission priority of each
node by considering the available energy of each node and
the distance from the node to the sink node [23]. Simulation
results show that adaptive opportunistic routing has better
throughput, fairness, and scalability than other routes. Geo-
graphical routing is added to the routing of energy acquisi-
tion wireless sensor networks, and the routing is
considered by geographical location, which makes the
energy acquisition nodes get better performance [24]. Using
the idea of geographic routing, we continue to optimize this
route and get a geographic routing algorithm with repeat-
ability detection; that is, we introduce a repeatability detec-
tion mechanism on the basis of geographic routing. Before
forwarding data packets, we check whether the same data
packets have been sent before, and if so, we discard the cur-
rent data packets, thus improving network performance and
network forwarding efficiency [25]. Different layouts and
application scenarios of energy collection nodes are ana-
lyzed, different routing protocols are compared and ana-
lyzed, and the routing algorithm and node location
indication suitable for the optimal path solution algorithm
are found out. A cooperative path-aware algorithm for
throughput optimization based on path algorithm model is

Travel interest choice Personalized analysis Data analysis

Construction of user travel 
model

Internet of things perceptual 
embedding

Construct an algorithm to 
calculate the best travel route

Figure 1: Construction diagram of user travel route modeling algorithm under physical network awareness.

3Journal of Sensors



proposed. These algorithms show effective improvement
and performance improvement for power scheduling prob-
lems with different time delays. The existing routing algo-
rithms for IoT awareness are mainly planar, while the
traditional hierarchical routing algorithms for IoT applica-
tions are mainly aimed at isomorphic sensor networks; that
is, the initial energy of each node is the same [26]. The nodes
in the data acquisition wireless sensor network are heteroge-
neous; that is, the energy is different. If we use the classical
clustering routing protocol in IoT awareness, the nodes with
less energy will sleep or die because of excessive energy con-
sumption, which will lead to network failure. Therefore, the
traditional clustering routing algorithm in IoT awareness
cannot be directly applied to the optimal path algorithm
model. The structure diagram of each layer of the current
Internet of Things is shown in Figure 2.

3.1. Solve the Mathematical Model of Tourism Route
Planning. In order to compare the mathematical models
based on the basic genetic algorithm of tourism route, in this
paper, the central idea and architecture of hybrid ant colony
algorithm are proposed. And the hybrid ant colony algo-
rithm is used to recommend the best route for tourism.
The main architecture of some mathematical algorithm
models involved includes chromosome self-coding, fitness
function selection, and data analysis operator architecture.
The detailed mathematical evaluation methods and algo-
rithms of these algorithm models are described as follows:

(1) Chromosome coding: people’s common travel routes
can be displayed by binary coding of machine lan-
guage. For example, chromosome sequences in the
number 10 dimension can be divided into (0, 1, 0,
1, 0, 0, 0, 0, 0, 1) to represent, and then 2, 4, and
10 are selected into the current best routes according
to chromosome coding characteristics.

(2) Fitness function: in the general genetic algorithm,
the key and most important thing is the construction
mode of fitness function architecture model. At pres-
ent, it is used to evaluate and select the target chro-
mosome data source and can calculate the
corresponding data genetic probability interval
which affects the single target in the framework of
selection operator, which is the key factor index ref-
erence of whether the popular genetic algorithm can
achieve the optimal solution path. Therefore, the

selection of appropriate fitness function can directly
affect the convergence and occurrence speed of
genetic algorithm and whether it is enough to find
the optimal path solution function. The mathemati-
cal evaluation model of appropriate function con-
structed in this paper is as follows:

fit f xð Þ, g xð Þð Þ = 1 − ∂ð Þ Amax
1 + Amin + f xð Þ

 !y
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where fit ð f ðxÞ, g ðxÞÞ is the fitness of tourism classic x; f ðxÞ
is the objective optimization function of the scenic spot cost,
which is composed of information such as scenic spot ticket
price; gðxÞ is the target optimization function of the scenic
spot heat, which represents the total number of visitors to
the scenic spot; Amin is the minimum cost and Amax is the
maximum cost; and gamma is the scaling factor of cost
and the scaling factor of heat. The function of Gamma is
to prevent the value of cost or heat from fluctuating too
much, in order to balance the influence of cost and heat on
moderation.

(3) Select operator: using roulette, firstly, the sum of
fitness corresponding to all populations is calcu-
lated; then, the relative fitness fiti/sum of each
individual is calculated as the probability of rou-
lette, each probability value forms an area, and
the sum of all probabilities is 1. Finally, a random
value between 0 and 1 is generated, and the num-
ber of times each individual is selected and deter-
mined according to the occurrence of the random
number in the above probability area. And adopt
the elite rule, and forcibly copy the best individual
of the previous generation directly into the next
generation, so that the individual of the next gen-
eration will be superior to the previous generation.
Umax and Umin are the maximum and minimum
dependent variables, respectively.

Application 
layer

Network layer Perceptual layer

Resource 
packaging, etc Internet, etc Wireless sensor 

network

Figure 2: Construction diagram of Internet of Things awareness module.

4 Journal of Sensors



pi = pi−1 +
fiti
sum

,

sum = 〠
n

i=1
f it,

δ =
Umax −Umin

2l − 1
,

x =Umin + 〠
l

i=1
bi × 2i−1

 !
×
Umax −Umin

2l − 1
:

ð2Þ

(4) Genetic algorithm: a genetic algorithm is completely
not used for other external comprehensive informa-
tion in the process of systematic search and self-
evolution. It only calculates the advantages and dis-
advantages of individual solutions through the eval-
uation of functions and uses this as the
fundamental basis for the operation of subsequent
genetic steps. Because of the construction of genetic
algorithm and fitness function to compare permuta-
tion number and on this basis to calculate the size of
the probability of the selection of data, so the fitness
function of the selection of the value of the integer
value should be selected. Therefore, in many cases,
fitness function is especially necessary if the objective
function is demapped to the traditional form of find-
ing the maximum function value and the randomly
selected function value is nonnegative:

f xð Þ = x ⋅ sin 10 ⋅ π ⋅ xð Þ + 2,

pi =
f xið Þ

∑n
j=1 f xið Þ ,
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(5) Ant colony algorithm: literally speaking, it is equiva-
lent to ants finding the shortest path, which is due to
pheromones and environment. Assuming that there
are two paths for ants to choose from the food point
to return to the ant nest, the number of ants on the
first two paths is equal. When an ant reaches the tar-
get point, it will immediately return according to the
original path. The ants on the path with relatively
short distance in the two paths consume a short time
to go back and forth, and the frequency of repetition
increases. The number of ants going back and forth
in a certain period of time will increase, and the
amount of information left in the path will also
increase, which attracts other ants and leaves more
information than before. On the other hand, the rel-
atively long path will be the opposite, so more and

more ants will leave information back and forth to
reach the shortest path. In the data, Tt represents
the path variable, n represents the dependent vari-
able, t represents the distance independent variable,
and Pu represents the number of ant independent
variables, so the following ant colony algorithm for-
mulas can be obtained:

T tð Þ = 1 − pð Þ ⋅ Tu t − 1ð Þ + ΔTu,
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,
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m

k=1
ΔTk

u:
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(6) Hybrid ant colony algorithm: the corresponding
model formula is constructed by greedy solution
combined with the ant colony algorithm. On the
basis of ant colony algorithm, increase the number
of matrix columns. The information amount struc-
ture is added. Therefore, the dependent variable will
have more reference value intervals. Through the
number in the interval, the error of the final calcula-
tion value will be smaller. Comparison based on the
travel route recommendation algorithm can form a
comparative data format, and the optimal solution
can be obtained by studying the error interval of
the data volume in combination with the perception
of the Internet of Things. Therefore, the formula of
the hybrid ant colony algorithm model is as follows:
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In the comprehensive algorithm, Vi+1 is the optimal
solution of data amount, P1 is the distance variable, L is
the distance return value, c1r1 is the first product value of

5Journal of Sensors



the return value, c2r2 is the second product value, and T is
the termination variable. In order to select the best tourist
route, an evaluation model is established to evaluate whether
it is the best tourist route. The idea of modeling is that the
selected tourist routes give priority to popular scenic spots,
and the sum of scenic spot ticket price and hotel expenses
is low. Therefore, an optimal score function of tourist routes
is defined, which is used to evaluate the score values of tour-
ist routes obtained by different algorithms, and a high score
indicates that the route is excellent.

ut =
E1 ⋅ Rt + E2 kð Þ ⋅ Rk tð Þ

Nc ⋅ Ex + E1ð Þ ,

Nc = 1 +〠
a∈c

Naxa,

XC = ∂Xc uc − ua xð Þð Þ,
ua xð Þ =〠

C1

xc ⋅ u
a
c ,

Eeh = Ri tð Þ ⋅ Δt,
Ri tð Þ = aie

t−bið Þ2/2ci2 ,

ð6Þ

where Ri is a variable frequency of wireless sensor in Internet
of Things. Through the location and tracking of variable
perception by frequency conversion, it can make the travel
route more localizable. Nc is the network layer coefficient
value of the Internet of Things. When the coefficient layer
of the Internet of Things changes, the discreteness can
become uncertain, and the calculation error becomes larger
due to the influence of fluctuation. Xc is the wireless coeffi-
cient of independent variable, and the wireless coefficient
increases with the increase of induction times. Finally, the
cross-modal perception error value of ut can be obtained
through mathematical evaluation model calculation.

3.2. Selection and Analysis of Experimental Data of Travel
Route. Scholars at home and abroad mainly focus on
improving the ant colony algorithm; however, when the
improved ant colony algorithm is efficient or can achieve
their expected results, this often needs to be verified in
examples. This chapter gives the comparison of the data
before and after the algorithm is improved in the form of
examples. When there are more data, the idealized data in
the standard database is used. Some scholars use the given
point coordinates when studying the route planning of vehi-
cle routing and then use the given point coordinates to get
the straight line distance between two points and use the
obtained distance instead of the distance value in the actual
road condition, which is obviously inconsistent with the
actual road condition. What we can get from the current
research data is that suppose a tourist enthusiast is going
on a go on road trip and after traveling to 107 4A-level
national key tourist attractions, these 107 tourist attractions
are located in different provinces and places. In this way, the
independent variable and dependent variable data of tourist
route will be affected by the number of tours in different
years and the number of days from departure to completion

of a tour. The total expenditure of tourism, travel time, travel
choice mode, travel time, and so on are constrained by exter-
nal conditions, which can be summarized into discrete
values to express this uncertain factor. Once again, the cost
of travel can include many factors to constitute other
expenses, such as the cost of expenses on the way, the toll
of the road, and the accommodation expenses along the
way. It is assumed that the mode of transportation for the
whole journey is self-driving. If one or several factors are
regarded as invariants, other factors can be determined, a
mathematical model can be established, and the optimal
route can be planned under the corresponding constraints.
Because these 107 scenic spots belong to different provinces,
therefore, we give priority to various scenic spots in the
province as independent variables. Then, the shortest time
ratio of each scenic spot in each different province is calcu-
lated. Then, the mathematical evaluation model under the
perception of Internet of Things is established in turn to
study. Then, the best travel path chart mode of different sce-
nic spots in the same province is planned, and the big data
perceived by the same Internet of Things finds out the dis-
tance between different scenic spots in the province. Accord-
ing to the planned road map, the time required from the unit
scenic spot to the next unit scenic spot can be studied in
turn. Moreover, the total travel time of scenic spots in each
province and the total time required for a unit scenic spot
to another unit scenic spot are the total travel time con-
sumption data in each same province. Then, the provinces
were taken as the unit, and the mathematical algorithm eval-
uation model is established in turn. Under the control of
corresponding constraint indexes, the best road map
between provinces is planned, and the time needed from
one province to another is calculated. The total time loss of
each trip is the total time needed from the target province
to the unit province and the total time consumption data
of playing in the province. As shown in Figure 3, based on
the data selection and construction of people’s travel routes,
on the one hand, random sampling is adopted for the num-
ber and time of routes of each scenic spot, and on the other
hand, random sampling is adopted for data selection to
ensure the comparability and rigor of data. For sampling, it
is necessary to ensure that batch calculation can be carried
out in the research of path analysis and calculation of several
algorithms, and wireless sensing embedded analysis data can
be carried out for travel under the perception of Internet of
Things. Combined with algorithms, uncertainty can be
reduced and dimension interval can be controlled. There-
fore, it is necessary to grasp the data selection of scenic spots.
Recently, the tourism department published a report on
China’s tourism development. According to the data, there
are 201 5A-level scenic spots in China. In the past two years,
the growth rate decreased by 6.29% and 8.06%, respectively.
The results show that the development of 5A-level scenic
spots has entered a stable period, and the advantages of
5A-level scenic spots in tickets show a downward trend. By
the second half of 2014, the peak season tickets of 5A scenic
spots decreased by 22.15 percentage points and 1.94 percent-
age points, respectively, compared with 2018 and 2019, with
an average ticket price of 103 yuan/ticket and an average off-
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season ticket price of 93 yuan/ticket. Compared with that in
2019, the total price decreased by 19.88 percentage points as
a whole, and for 2013, it decreased by 1.33 percentage points.
In 2020, 186 5A scenic spots were searched for keywords,
and the network attention of 5A scenic spots increased sig-
nificantly compared with 13 years, with an increase of
21%. This research report counts the daily average of Baidu
Index, and uses Baidu Index Search Platform to search the
results, which reflects the network attention of 5A scenic
spots in 2014.

Distance, cost, and time are important indicators for
users to measure travel itinerary, so it is great research sig-
nificance to choose these three indicators for comprehensive
comparison. As can be seen from Figure 3, a scenic spot has
an advantage in cost and low price, but the travel time is
short and the user experience is not ideal. 4A scenic spot is
the experience standard between 3A scenic spot and 5A sce-
nic spot. According to the individual needs of customers, the
corresponding concerns in these three indicators are
selected, and the corresponding scenic spots are appropri-
ately recommended, which has an efficient recommendation
rate.

4. Experimental

For the recommendation experiment of tourism route rec-
ommendation algorithm based on Internet of Things aware-
ness, in this paper, several randomly selected variable data
such as route time, distance, and cost of scenic spots are
applied to the algorithm model. Calculate the selected data
to obtain the final data with the shortest path and the data
with the least time consumption, modeling, and applying
the algorithm; using the sensing technology of Internet of
Things to track the path and time, this paper uses four algo-
rithms to apply calculation to different scenic spot travel
data, which are the ant colony algorithm, greedy algorithm,
hybrid ant colony algorithm, and genetic algorithm. At pres-
ent, these four algorithms have been partially studied, which
are convenient for the construction and calculation of the

algorithms. They are modern computing methods, which
can effectively combine the Internet of Things sensing tech-
nology, and the tracking delay represents the time difference
between the time when the location information is obtained
by tracking and positioning and the specified time. The sim-
ulation start time of the three algorithms is the same, and the
tracking delay is obtained by the average value of the differ-
ence between the determined time and the actual set time of
the position information obtained by several tracking algo-
rithms in the actual trajectory. The tracking simulation of
networks with different numbers of nodes is carried out,
and the trend of tracking delay with the number of nodes
in the network is obtained. Sensor tracking and positioning
is a simple and effective positioning method, which is suit-
able for a home environment. By judging the position, it
can judge whether the user is located in the signal blind area
and both sides of the wall and then give priority to the net-
work access problem of users in this area. Tracking and posi-
tioning of indoor moving targets mainly include two steps:
target position prediction and target positioning. Aiming at
the characteristics of simple motion and low speed of mov-
ing targets and weak computing power of sensor nodes in
smart homes, the dynamic cluster structure is used to track,
the prediction algorithm adopts grey model based on wave-
let denoising, and the trilateral positioning method based on
RSSL is used to realize coordinate positioning.

4.1. Comparison of Experimental Data. The data comparison
diagram of the four algorithms for the same path is shown in
Figure 4. It can be seen that the ant colony algorithm can
effectively infer the shortest path for scenic spots with short
relative distance, and among the four algorithms, the ant
colony algorithm is not particularly prominent in calculating
the time of travel route. On the contrary, hybrid ant colony
computing can greatly improve and analyze data on this
basis. Under the tracking based on Internet of Things per-
ception, the performance of the algorithm is evaluated by
tracking accuracy, which is measured by the distance
between the tracking position and the actual target moving
position, and the average accuracy after 100 seconds of
movement is taken. And compare the size of tracking struc-
ture. After 10 rounds of motion, the tracking accuracy map
is obtained. Different curtain structure sizes affect tracking
accuracy. The tracking distance radius is 1200, 1000, 800,
and 600 meters, respectively, and the corresponding tracking
accuracy is lower than 0.4 meters. The smaller the radius of
dynamic cluster structure, the worse the tracking effect.
When the cluster structure becomes smaller, it contains
fewer tracking nodes, which leads to the reduction of track-
ing information and the decline of dynamic cluster tracking
accuracy.

The accuracy of ant colony algorithm to path, the error
rate of the calculated data of the average optimal path, and
the theoretical optimal path under the change of discrete
values are shown in Figure 5. It can be seen that the ant col-
ony algorithm has values between 0.2 and 0.5, so some
approximate discrete values between 0.2 and 0.5 can be
obtained after synthesis, which are 0.2, 0.3, 0.4, and 0.5,
respectively. The influence of the change of discrete value
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Figure 3: Histogram of selection of tourist route attraction data.
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parameters on the operation results is expressed. When the
discrete value is 0.2, the calculation error rate of ant colony
algorithm is always maintained in a normal interval domain.
Although the error value increases when the discrete value is
0.3, it still tends to a normal interval level. However, when
the discrete value reaches 0.4, the error value gradually
increases beyond the normal interval area, and when the dis-
crete value reaches 0.5, the error value reaches its peak,
which exceeds the normal interval a lot. It can be seen that
for the ant colony algorithm, the influence of discrete values
perceived by the Internet of Things on the calculation error
rate of ant colony algorithm is not significant when the fluc-
tuation is 0.2 and 0.3, but when it exceeds 0.3, the influence
on the error rate of ant colony algorithm presents a positive
increasing trend. Therefore, the comparison in the experi-
ment should control the variable selection of discrete values.

When the constraint condition is invariant, the genetic
algorithm uses multiple regression calculation and iterative
calculation to calculate and analyze the path, so the error

value is not so obvious. But in terms of time calculation,
the ability of genetic algorithm to analyze data produces a
deviation value. Therefore, in the planning of travel routes,
the selection of time parameters will have corresponding
influence on the data of genetic algorithm. As far as the
genetic algorithm is concerned, the selection of different
time parameters can be seen from the data analysis diagram
in Figure 6. When the time takes the normal interval num-
ber, the analysis and calculation of path by the genetic
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algorithm are that there is no obvious fluctuation in a rela-
tively normal area, and when the time is above 4 scales, the
calculation data of the path gradually produces the deviation
from the optimal path data, showing an increasing trend of
proportional function. Therefore, when calculating the travel
path by genetic algorithm, the time parameters should be
selected in the positive range. When the unit time is selected
to exceed 4.32, the deviation of the path reaches 41.2%, while
the normal interval should fluctuate in the interval of 23%-
30%. The results show that the optimal solution obtained
by the genetic algorithm is within a certain error range with
the known optimal solution; it can find the path sequence
and path value which are very close to the known optimal
solution provided by the database. The solution accuracy
of ant colony algorithm in this paper is very close to the
known optimal solution at present, which reflects the ratio-
nality of the genetic algorithm designed in this paper to solve
the route from the side, and has reference significance.

In the greedy algorithm, the display form of data is more
accurate, and the greedy algorithm is a kind of algorithm
design theory that calculates the optimal data of some data
more simply and quickly. Generally speaking, the biggest
feature of greedy algorithm as travel path analysis is to calcu-
late step by step. Usually, based on the current state as the
theoretical basis, we seek an optimal test as the best selection
of path data, but from this aspect, we abandon some data
comparison of external conditions, which saves a lot of
unnecessary time consumption and data calculation for
seeking the optimal solution data. The greedy algorithm is
different from other shortest path algorithms. It adopts a
top-down calculation method. Through iterative model con-
struction, the inherited greedy selection data is selected, so
every time greedy data selection is carried out, and all com-
plex problems will be reduced to a small sub-problem data to
deal with, so as long as each step of greedy selection is car-
ried out, the greedy data solution of a subproblem can be
obtained. Although greedy data of subproblem can be
obtained in every step, the unique solution of all problems

cannot be guaranteed to be optimal data sometimes, so the
greedy algorithm cannot take the way of data backtracking.
As shown in Figure 7, it can be seen that the influence of
greedy algorithm on the number of iterations and the num-
ber of subproblems fluctuates in the comparison data of the
number of greedy path selections.

From the data obtained from the solution of the greedy
algorithm to the optimal travel path, it can be seen that the
influence of the fluctuation of discrete values on the greedy
algorithm lies in the fact that the lower the discrete values,
the greater the fluctuation. This is a reverse trend compared
with the genetic algorithm. In terms of time consumption, a
discrete value has little influence on the greedy algorithm,
but in terms of error, when the discrete value is selected as
0.2, the volatility reaches its peak and exceeds the normal
value interval, when the discrete value is selected as 0.3, the
volatility gradually decreases, and when the discrete value
is selected as 0.5, the error value is the smallest and the vol-
atility is relatively stable. The calculated optimal path has the
shortest solution distance and the least iteration times. The
greedy algorithm based on Internet of Things perception
calculates data pairs for travel paths, as shown in Figure 8.

In the greedy algorithm for the optimal solution of the
subproblem, the subproblem solution, the optimal solution,
iterative algebra, and algorithm feedback are analyzed. The
optimal solution, iterative algebra, and algorithm feedback
show the best performance at 2.5 times, while the subprob-
lem solution shows better performance at 3 times. The whole
algorithm shows the best performance from 2.5 to 3 times.

The hybrid ant colony algorithm is also called ant colony
optimization algorithm. On the basis of ant colony algo-
rithm, information source elements are used to construct
information mutually. The optimization algorithm con-
structed by information particle swarm optimization can
make use of the position information of single individual
at present. The current iterative algorithm calculates the
three information sources, namely, the limit value area of
the single unit before calculation and the limit value area
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Figure 9: Comparison chart of experimental data of various algorithms.
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constructed globally. Through the change of speed, the cov-
erage and compilation of the position data of the single unit
can be completed, and then the improvement measures can
be produced for solving the optimal data of the path prob-
lem. According to the current experimental research, the
above common ant colony algorithm is also particularly
prone to resulting data and falling into the analysis of local
optimal solution data. And the data solved by ant colony
algorithm is not particularly fast. Therefore, the hybrid com-
bination algorithm of common ant colony algorithm and
data particle swarm optimization algorithm can be used,
which is called the hybrid ant colony algorithm. It can com-
plement the deficiencies in the path algorithm, thereby
improving the data generation speed of the optimal solution
of the algorithm and solving the problem of local optimum
for a single problem path. It can be constructed according
to the hybrid algorithm model of common ant colony algo-
rithm and data particle swarm optimization algorithm. After
the algorithm flow completes an overall calculation accord-
ing to the normal ant colony algorithm, then, we let ants
adjust and analyze their positions according to the individ-
ual optimal limit range in particle swarm optimization and
the optimal problem data value of the whole path problem;
then, this hybrid algorithm can be applied to the calculation
of traveling salesman path problem at present. As shown in
Figures 9 and 10, it can be seen that the hybrid ant colony
algorithm has obviously improved the time of travel path
analysis and the calculation of the optimal path. And the
optimal path can be quickly obtained in a short time and
reduce the time loss rate. When the discrete value is selected,
it will not receive the fluctuation change, so that the data of
the optimal solution of the path obtained by the algorithm
will have an absolutely stable trend. In the theoretical path,
the hybrid ant colony algorithm can also achieve the analysis
of the target exponential rate and the overall calculation of
the data, so that the distance of the travel path can be
optimized.

5. Conclusion

Carrying the ant colony algorithm, genetic algorithm, greedy
algorithm, and hybrid ant colony algorithm in the research

of travel path data combined with Internet of Things sens-
ing, by analyzing the theoretical path solution of these algo-
rithms to the optimal path solution and time loss, according
to the comparison of several data, such as the error of dis-
crete value numerical selection analysis, the hybrid ant col-
ony algorithm is an algorithm model recommended by
cross-modal travel path comparison based on Internet of
Things perception. Based on this algorithm model, the influ-
ence of path distance error value produced by different tour-
ist attractions selection is minimized. The optimal path
solution can be calculated by fluctuating in a relatively stable
interval value. This can greatly reduce the efficiency of
choosing travel routes and the travel experience in people’s
daily life. Under the perception of today’s Internet of Things,
although the other three algorithms have their own advan-
tages and disadvantages, the path selection can be made in
a short time, but the discrete values are 0.2. The error of
the selection of 0.3, 0.4, and 0.5 is 18.7% beyond the normal
value range. In the optimal path, the value produced by the
fluctuation of iteration times of greedy algorithm is also in
the fluctuation range of 42.3%~47.1%, and the time loss rate
produced by the ant colony algorithm is repeated back and
forth in the range of 13%~18.2%. But the hybrid ant colony
algorithm solves this problem. In the selection of discrete
values, the error value can also be kept fluctuating in the
normal range of 10%~15%. And it can greatly reduce the
peak data of about 17.32 in terms of time loss. In terms of
regression value, the regression value of hybrid ant colony
algorithm (3.971) is far lower than that of ant colony algo-
rithm (0.23). When it is negative, the choice of optimal path
also produces a negative interval domain of -1.172~1.42.
Therefore, the construction and calculation of hybrid ant
colony algorithm are recommended in the research of
cross-modal travel path algorithm based on Internet of
Things awareness. A future work focuses on multiroute opti-
mization in the application of various algorithms and may
consider the road conditions, traffic, and people flow of the
routes for comprehensive application. According to the cur-
rent application of tourism websites, this paper comprehen-
sively evaluates the hot spots and whether to recommend the
corresponding routes.
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