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Abstract: Research on red tourism push system based on collaborative filtering in Northwest China. Abstract:
In order to improve the service ability of red tourism in Northwest China, we need to carry out personalized
itinerary push design, a design model of red tourism push system is proposed based on collaborative filtering.
According to the tourists preference of interest and judgment, the similarity evaluation method is used to ex-
tract the tourists' personalized features, and the autocorrelation statistical analysis method is used to automati-
cally match the red tourism itinerary and the tourists' personalized preferences in Northwest China. Combined
with the characteristic attributes of tourists and the item attributes of travel itinerary, the decision function of
red tourism itinerary push in northwest region is established, and the fuzzy decision method is adopted to real-
ize the automatic push of travel itinerary in northwest area. The software development and design of push sys-
tem are carried out under Visual DSP++4.5 and embedded Linux kernel. The embedded Linux kernel is con-
structed under the environment of Internet of things for cross-compiling control of tourism push, which im-
proves the objectiveness and object-oriented of push. The system test results show that the proposed method
is more object-oriented, more individualized, and more satisfactory in pushing the red tourism itinerary in
Northwest China.
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1. Introduction

The Northwest region is one of the old revolutionary
areas in our country, and the red tourism resources are
very rich. Most of the red tourism resources are distri-
buted in poor cities (counties and counties), which re-
gtricts the development of red tourism and tourism in
Northwest China to a great extent. The lack of red funds
in Northwest China restricts the devel opment of red tour-
ism in Northwest China. Northwest China is a poor area
with poor economic base and limited investment in tour-
ism. And red tourist attractions are mostly located in re-
mote mountain areas, all of which require government
funding support™. Due to the lack of funds, the red tour-
ism infrastructure construction lags behind, the develop-
ment and utilization are insufficient, and the construction
level is low; revolutionary sites and relics lack effective
protection and repair; they are badly damaged, and some
of the important sites, the remains are disappearing, a
series of problems such as the old and ragged pavilions.
The shortage of funds has become one of the important
factors restricting the development of red tourism in
Northwest China. In order to promote the sustained,
healthy and rapid development of red tourism in North-
west China, it is necessary to vigorously develop red

tourism in Northwest China. The state attaches impor-
tance to patriotism education and encourages the devel-
opment of red tourism. Red tourist attractions have be-
come propaganda and ideological work and spiritual civi-
lization building patriotism education base. The great
attention and support from the central to local govern-
ments for the development of red tourism has opened the
door to industrialization of red tourism and brought arare
opportunity for the development of red tourism in the old
revolutionary areas of Northwest Ching?.

The red tourist routes in Northwest China need to meet
the diversified tourist demand. With the development of
tourism market, tourist demand is becoming more and
more individualized and diversified. Characteristic tour-
ism and special tourism are favored by tourists, ecologi-
cal tourism, nostalgia tourism is popular, red tourism
nostalgia, education, with a strong nostalgia color, cater-
ing to the preferences of tourists, broad prospects for
development. In order to improve the quality of red tour-
ism service in Northwest China, it is necessary to estab-
lish a push system of red tourism itinerary in Northwest
China according to the tourists individualized needs,
which is conducive to maintaining sufficient tourist re-
sources and reducing the development cost, so as to in-
crease tourism income, and enhance the vitality of red
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tourism products, promote the rapid development of tour-
ism. This paper establishes the personalized push system
of the red tourism itinerary in Northwest China. Accord-
ing to the preference of tourists interest, it builds the
personalized push model of the tourist-item. It has great
significance to improve the efficiency and satisfaction of
red tourism browsing in Northwest China.

In order to solve this problem, this paper presents a de-
sign model of red tourism push system based on colla-
borative filtering in Northwest China. According to the
tourists' preference of interest, this paper uses similarity
evaluation method to extract the personalized features of
tourists. Combining with the autocorrelation statistical
analysis method, the red tourism itinerary and the tour-
ists personalized preference are automatically matched,
and the fuzzy decision method is adopted to redlize the
automatic push of red tourism itinerary in Northwest
China. The software development and design of the sys-
tem are carried out in the embedded platform. Finally, the
simulation experiment is carried out, which shows the
superior performance of this method in improving the
accuracy of travel push and the satisfaction of tourists.

2. Problem Description and Establishment
of Red Tourism Recommendation Modd in
Northwest China

2.1. Evaluation index system of red tourism iti-
nerary push in northwest china

This paper constructs the evaluation index system of the
red tourism itinerary push in the northwest region, carries
on the individual characteristic mining through the adap-
tive learning control, and carries on the association rule
data mining according to the distributed attribute feature
of the red tourism route in the northwest are®. Based on
the interest preference of tourists and the travel characte-
ristics of red tourism in Northwest China, the paper con-
structs the information transmission model of red tourism
in Northwest China. Assuming that M red tourism routes

in Northwest China are x(k - 1),%4.,x(k- M), the esti-
mation of tourist preference attribute characteristic
x, = gx(h,)....x(hy g isasfollows:

% =Wy (1)
Where, % :gﬁ(hl),...&(hN)gT , the fuzzy directivity

constraint control method is used to deal with the charac-
teristics of red tourism travel in Northwest China. The
description formulais shown as follows:

M, =wa (H;- S)+Mwa (S - V)
:;1n i=1 (2)
+Wsé (V| - Hi)

In the upper form, the characteristic vector set of tourism
resources distribution is M, . by searching for suitable
routes for adaptive matching and adopting adaptive equi-
librium game strategy, the similarity characterigtic infor-
mation distribution model of red tourism routes in
Northwest Chinais obtained as follows:
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In addition, w(t) isthe characterigtic attribute of tourits.

According to the request of tourists, the objective func-
tion of personalized pushis:

M k- gMA LG KON
M8 137 +k2)- M G k)

The data input information is preprocessed to construct
the evaluation index system of the red tourism push in
Northwest Chind“, as shown in figure 1.
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Figure 1. Tree model of personalized index evaluation
system for red tourism itinerary in northwest china

2.2. Tourist route preference feature extraction

Considering the expectation of tourists, the image of the
tour route, the tourist motivation and the satisfaction de-
gree, asthe index system of the red tourism itinerary rec-
ommendation in Northwest China, the tourists of the
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northwest region are taken into account to carry out the
red tourism itinerary in the Northwest China. Individual
feature mining!®. Assuming that the edges of the red
tourism itinerary mixed push topology graph are directed
and the network graph is a directed graph, in the mixed
push model of the red tourism itinerary in Northwest
China, the tourist set of the element node st is
represented by {u,,...,u.} . {v,....v,,} represents the set

of untrusted nodes, and R=[R, ], represents the

score matrix of tourist routes. Combining with the auto-
correlation satistical analysis method, the red tourism
itinerary in Northwest China is automatically matched
with the tourists individual preferences®. The matching
function is:

max é a é é Xabd.pVp (6)
Yabdp A AL BdIDpl P
St. & & 8 Xups RV EKM(S)bT B (D)

aAdiDpi P

The solution vector of the characteristic distribution set
of association rules in northwest red tourist route is ob-

tained, as P =(p,, p,.L- Py ) . Where:

iT NN () ={]x% (- % (9 <ry ()} (®)

The solution vector of the characteristic distribution set
of association rules of the first northwest red tourist route
is obtained, where:

(kY- x(k
x(k+1):x(k)+s(||x’“ X0 g

X, (K) - % (K|
Where, ||>r<|| represents the norm of X, and the associa-
tion rule of tourist behavior is Pijba‘(k) , and the iteration
stepis R (k) .

3. Optimization of Travel Route Push Algo-
rithm based on Collaborative Filtering
3.1. Collaborativefiltering algorithm

Based on the characteristic distribution structure of the
red tourism itinerary in Northwest China, the similarity
evaluation method is used to extract the personalized
features of tourists. The matching probability distribution
of tourists' personalized feature requirementsis expressed
asfollows:

PRT.U.V,s%) =

2 26 AR L ¢ [V
OOe&N(R/{g(a WU, V,).s7)d
i=1 j=18 KT N, 9]

Combined with the distribution weight of travel itinerary,
Bayesian inference is adopted, which can be obtained as:

p(yla.a)=aa,p(yIm.a ) (12)
k=1

Based on the calculation of tourist personality attributes
and item attributes of travel itinerary!”, the weight of
tourist satisfaction under collaborative filtering recom-
mendation model is expressed as follows:
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The decision function of Red Tourism itinerary push in
Northwest Chinais established asC,, :

C* = { din (V) . Cuv
dout (U) + din (V)

(13)

uv

Matrix decomposition technology is used to make fuzzy
decision for tourists and travel itinerary'®, the fuzzy deci-
sion processis obtained as follows:

g3 .
XM =a ai ulwa L w,Dx(t- k)L, x,(t- k)]
k=11=0
g 3

- A AW, L Wl (t - k)L e, (t- K] +e(t)

k=11=0

(14)

The upper formulais expanded by Taylor series:
X (1) =X () + (1) + (1)

Combined with the decision function of red tourism push
in Northwest China, the descriptive dtatistical analysis
method is used, the attribute set of travel itinerary push is
obtained asfollows:

(15)

3.2. Decision output of thered tourism itinerary
push in northwest china

The fuzzy decison method is adopted to realize the au-
tomatic push of the red tourism itinerary in the northwest
region. The revised weights of the push model are calcu-
lated asfollows:

Ri= é C;j Ry

itN,

(16)

The fuzzy directivity constraint control method is used to
cluster the red tourism itinerary characterigtics in North-
west China. The trust relationship between the red tour-
ism itinerary and the tourists in the northwest region is
expressed as A® B, B® C, and the joint association
feature distribution is presented as.
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The fuzzy C-means algorithm is used to fuse the charac-
teristic quantity of the cluster output, and the mutual in-
formation of the distribution of the red tourism itinerary
in the northwest region is outputted as follows:

1(Q,S)=H(Q)- H(Q|S) (18)
Where
H@Qls) =
8 €P4(s.9) 0, épg(s.a;) u (19
a p.(3) % § .(9)f

The satisfaction score of travel promotion can be ex-
pressed as.

gﬁg &R, R, R, ége:iili?
_'2; Q 1 2 2: C* :
i SR nt
Rni ER« Ry - R,2C.5

According to collaborative filtering, combined with tour-
ists personalized requirements and behavior characteris-
tics information, the red tourism itinerary can be pushed

4. Software Development and Design of the
System

The software design of the red tourism push system in
Northwest China is carried out under the kernel of em-
bedded Linux. In the software development, the program
loading module and the tourist information collection
module are mainly used. The tourism travel recommen-
dation module and the information processing module
are designed in detail. In order to realize the design of the
red tourism itinerary push system in Northwest China,
the overall design framework of the system is analyzed.
The red tourism push system in Northwest China is
mainly divided into information perception module, tour-
ist information storage module, information processing
module, push buffer module and so on. The overall struc-
ture block diagram of the system is shown in Figure 2.
According to the above hierarchical design, the push sys-
tem of red tourism itinerary is divided into three layers.
perceptual layer, network layer and application layer. The
hierarchical structure model and multi-backup mode are
used to connect the cloud storage services recommended
by the red tourism itinerary in Northwest China. Based
on the virtualization management of storage resourcesin
the red tourism push system in Northwest China, the on-
line data storage and business access are realized through
a hierarchical structure and multi-backup mode, and the
software implementation flow of the system is shown in
Figure 3.
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Figure 2. Block diagram of the overall ar chitecture of the system

5. Simulation Experiment and Result Analy-
Sis

In order to test the application performance of this me-
thod in the implementation of red tourism push in
Northwest China, the simulation experiment is carried
out. The experiment is constructed based on the Matlab
simulation platform, and the soft push system is carried
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out under the Visual DSP++4.5 and embedded Linux
kernel. Under the environment of Internet of things, the
embedded Linux kernel is constructed to cross compile
and control the travel itinerary push. The sample size of
red tourism itinerary is 2000, the scale of training sample
is 500, and the learning of cooperative recommendation
is repeated. The number of generations is 20. According
to the above simulation environment and parameter set-
ting, the red tourism route push simulation in Northwest
China is carried out, and the accuracy of the push is
compared, and the result is shown in Figure 3.
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i:

Association rule mining

|
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l y
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Tourist behavior feature
mining

Are line matching conditions
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End

Figure 3. System softwar e development and
implementation process

Figure 4 shows that the accuracy of using this method to
push the red tour itinerary in Northwest China is higher,
and the comparison of time cost of further test is obtained,
which is shown in figure 5. The analysis figure 5 shows
that the method of this paper is carried out in the push the
red tourism itinerary in Northwest China. The time spent
on pushing red tourism in the north is relatively short. In
this paper, the method of pushing the red tourism itine-
rary in Northwest China has the advantages of better ob-
ject-oriented, more individualized customization ability
and higher degree of satisfaction.
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6. Conclusions

In this paper, a design model of red tourism push system
is proposed based on collaborative filtering. According to
the tourists preference of interest and judgment, the simi-
larity evaluation method is used to extract the tourists
personalized features, and the autocorrelation statistical
analysis method is used to automatically match the red
tourism itinerary and the tourists personalized prefe-
rences in Northwest China. Combined with the characte-
ristic attributes of tourists and the item attributes of travel
itinerary, the decision function of red tourism itinerary
push in northwest region is established, and the fuzzy
decision method is adopted to realize the automatic push
of red tourism itinerary in northwest area. The software
development and design of push system are carried out
under Visual DSP++4.5 and embedded Linux kernel. The
embedded Linux kernel is constructed under the envi-
ronment of Internet of things for cross-compiling control
of travel push, which improves the objectiveness and
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object-oriented of push. The system test results show that
the proposed method is more object-oriented, more indi-
vidualized, and more satisfactory in pushing the red tour-
ism itinerary in Northwest China. It has good application
valuein practice.
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